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B Appropriate treatment
choices are critical for
Armillaria Root Disease
management
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Management Options for Armillaria Root Disease

INTRODUCTION
Armillaria ostoyae is a component of most for-

est ecosysterns — managed or natural —in the

southern third of British Columbia. On some
sites, host trées show signs cmd symptorns of
the root disecise caused by this fungus; how-
ever, on others, trees may be infected but |
show no symptoms. The effects this roct dis-
ecse can have on forests should be consid-
ered during the prepcration of any forest
management prescription. This will reduce
the chances of forestry activities inadvertently
increasing the incidence and severity of
Armillaria ostoyae on a site.

EXTENT IN NATURAL STANDS

Armillaria ostoyae occwrs af endemic levels in
most undisturbed forests within its geographic
range (see RS-015). Anmillaria ostoyae and its
hosts often reach an equilibrium betwesn the
pathegenicity of the fungus and the resistance
of the host. In these cases, the fungus does not
kill the tree, and the tree cannot eliminate the
fungus (10). However, this balance may be
upset in favour of the fungus by stresses such as
drought, insect attack and other diseases, and
by management practices that create stumps.

EXTENT IN MANAGED STANDS

In logged creas, either planfed or naturally
regenerated, symptoms of Armillaria root dis-
ease are‘common. Stands thot have been par-
tially cut often have higher incidences of Armil-
laria ostoyae infection. Cn pertially logged sites,
the stumps provide o food base for Armillaria

. ostoyde, and the residual trees provide opportu-

“nities for spread via root-to-root contacts.

Armillaria ostoyae s clso a common problem in

clearcut areas. Root contacts between the new
generation of trees are limited for the first -
decade or so but increase through the second ™
and third decades. Therefore, initict spread of
Armillara is from colonized shumps to seedlings
planted nearby. As time passes, 1oot contacts
increase and the incculum present in stumps
becomes depleted, and it is these infected

“seedlings/saplings that transmit Amillaria to

adjacent healthy trees . :

In coastal forests, moertality caused by Annil-
lemicr ostoyere usudlly ceases by age 25, In
interior British Columbia forests mortality.
occurs throughout the rotation (13). The
crmount of dissase in individuod stands will
depend on species cormnposition, camount of
inoculum, past monagement activities, emd
site conditions (7). Reot disease mortality of
highly susceptible species will be chronic

- throughout the life of the stamd. In stands

dominated by western redcedar and western
hemlock, mortality resulting from root disease
macy decrease after age 20 (7).

Armillaria ostoyce will undoubtedly affect the
vigour, stocking levels and species composition
of second-growth stomds. Ministry of Forests Sil-
viculture Bremch is curfently compiling stetistics -
from the ISIS databoase on Armilicria exient in
second-growth stcmds for the Nelson Forest
Region. They have found that of the openings
harvested from 1990 to present, 19 % of the |
area is infected with Armillaria (50,100
hectores of 269,623 hectcres). A detadled report
will be avadable in the near future. :

MANAGEMENT OPTIONS
The choice of strategies for managing Amil-

- laria ostoyae at the stand level is made mete

easily in the context of landscape level plan-
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ning. The biclegy of Armiilaria cstoyae, armount of dis-
ease, ecology of the site, and land use objectives must be
considered. Managing areas with high visual or wildlife
vailues, for excample, mdy require a very different strategy
(e.g., no freatment) from managing for timber production.

Mcnagement options for Armillaria ostbyae may be
applied either during the harvest phase, or post-hervest

through choice of silvicultural practices. It is not the intent

of this summeny to indicete that one option is a better
choice them cncther. Each may be appropricte in certain
circumstances and it is up to the land manager to weigh
the relative advantages cnd disadvantages of each.

Harvest phase
1. Stump remova

The reduction of Armillaria cstoyae inoculum on d site
may be achieved through the removal of stumps. The
rationale for this practice is that by removing the source
of fungal inoculum from the site, the incidence of root dis-
ease in the next retation should be reduced.

Stump removal ccn be done in conjunction with etther

Pushover logging

clearcutting or partial cutting prescriptions. The stumps
can be removed either during the folling phase using an
excavator or feller buncher to push over the trees with
root systems attached {pushover logging), or, following
failing using an excavator to disiodge stumps frorm the
ground (stumping). Costs of pushover felling appear to be
about 15% greater than conventional operctions (3).

Potentidl disadvantages of this treatment could include
. the possibility of excessive site disturbance, and the
reduction in soil organic matter and nutrients (2). The

practise is restricied due to slope and seil conditions, and '
resecrch is cutrently under way to begin quemtitying
these possible detrimental side effects of stumping.

Post-hervest - New stands
lL.Regenerating to less-susceptible species and mixtures

Species with low susceptibility to infection should be consid-
ered when regenerating sites infested with Armillaria ostoy-
ae (see Table 1). These species should be fovoured over
other species, assuming they are ecologically suited to the
site. However, species susceptibility to Armillaria root disecse
appears to vary to some extent depending on ecosystem (8},

Table 1: Species susceptibility to mortality
Susceptibility

High Moderate Low

Douglas-ir #

Abies spp. e

Spruce T

Lodgepole pine

Hemiock

Cedar

Ponderosa pine i

Lexch Fi

Bizch (young trees) -

Species
Reslstant

=

site productivity, and tree age. More resecrch on individued
species susceptibility to the disease on a range of site condi-
tions, trectment regimes, and age ramges is needed (19).

Coniferous species found in southeastern British Columbic
show little resistomce to Armilleria ostoyae until they are
15-20 years oid. Therefore, infected plantations will likely
suffer some mertality from root disease regardless of
species choice. However, if less-susceptible species are
planted, long-term losses from plantations should be
reduced. Establishing plantations with o mixture of
species (conifers cnd deciduous) may also help reduce
mortality due to root disease. Different species exhibit dif-
ferent rooting habits, and mixed species plentings may
decrease root-toroot contacts as seedlings grow, thus
reducing disease incidence (19).

2. Fdliow

This involves seeding a sife with grasses or legumes to
eliminate available hosts for Armillaria ostoycre. Existing
food bases (sturmps) for the fungus will eventudlly be
depleted and inoculum will disappear. At that time, the
site cam be reforested with species susceptible to Armiliar-
io that could not otherwise be planted on the site. The dis-
advantage of this treaiment is that o site may lie fallow
for 10 to 20 years before incculum disappears. This option
wold provide opportunity for grezing and foraging for
livestock emd wildlife, but it hes not been used opera-
tionally in British Columbia.

3. Biological control

Biclogical control of Armillaria root disecse is currently
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being studied as cm alternctive control option. Adver-
tages over mechanical control methods include the
retention of coarse wooedy debris, reduced tisk of seil dis-
turbance, and opplicakility under a wider ramge of site
conditions (20). Researchers in British Columbic core cur-
rently working on inoculation of Armillaria ostoyae infect-
ed sturnps with competitive fungi (B. Chapman, pers
comm., 1995). Sirnilor resecach has been completed with
some success in Australia (16). These treciments are still
experimentd! cnd under development and are not used
operationally in British Columbia.

4. Chemical control

Fumigants such as chieropicrin, methyl bromide, carbon
disulfide, Vaparn, or Vorlex have been effective in elirmi-
neting Armillaria ostoyae in small infected stumps (5).
Howewver, use of fungicides to protect living irees from
underground infection has been shown to be ineffective
(&). Detrimenial effects of these chemicals on non-target
organisms are being tested in the Pacific Northwest of the
United States. Chemicad control methods have not been
used operationally in British Columbia.

5. Variable planting disiributions

It has been suggested that plemiting seedlings away from

infected stumps may reduce chances of root contact with

inoculum. In a 10-yeaqr-old plantation, Woods (19} found

that reducing the distance between o tree and o cole-

. nized stump increased the probakility that the tree would
be infected, However, he found that this relationship did

" not hold for a 25-year-old plantetion. A brushing trect-

ment completed on the 25-yecr-old plantation re-activat- -

ed and spread the Armillaria ostoyae through the freshly
cut stumps. Therefore, trees closer to an infected stump (of
the original stand) were no mote likely to be infected
than those trees further away (19).

Stumps are the primary inocutum source for about 10
yedars diter harvesting: Therefore, planting seedlings
awdy from stumps may offer some protection from Armil-
laria ostoyae infection for trees up to 10 years of age, after
‘which tree-to-tree spread is more common. Current guide-
lines state that any tree within 3 m of an infectad crop
tree cemneot be considered as free to grow. The validity of

- the 3 m rule depends on age of the plemtation and the
freatments that have been conducted on the site (19).

Post-harvest - Stand tending

Little resecrch has been done on the effects of Armillaria
ostoyae on the productivity of clder second-growih
stands. It is likely however, that current stand tending
practices will increase the incidence and damage by
Armillaria ostoyde in managed stands. Woods (19)
reported that timber volumes currently harvested from
the highly productive ecosystems of the ICH biogeocli-
matic zone would likely not be achieved in the future
given present forest mandagement practices such as
brushing, juvenile spacing, and particd cutting. These
 practices can grectly enhance the incidence of Armillar-
i root disedse by providing new food bases for the fun-

gus. In order to meanage the disease in older second-
growth stands, activities that trigger cn increase in Armil-
laria incidence must be avoided.

1. No treatment

Woods (19) end others have detailed the drametic
impact of stamd tending treatments such as brushing and
spacing on Armillarics ostoyae infection. Woods (19)

- found significant differences in infection on two similcx

1969 Douglas-fir plantations, one unbrushed and one
brushed in 1984/86, Only 1.8% of the stems in the
unbrushed plentation were dead and infected, com-
pared to 8.5% in the brushed plemtation (19). In young

stands infected with Armillaria oot disease, brushing and

spacing should be aveided, especidlly where leave frees
are highly susceptible to infection. .

2. Favouring species with low susceptibility

Whaete low-susceptibility species are present, these cem be

" lavoured during pre-commercial or commercial thinning:

when using advanced regeneration; and in seed tree,
shelterwood, or group selection prescriptions (4). This
option is only feasible when the disecse levels coe low.
3. Pop-up spacing '

Where spacing is required on sites infected with Armillenr-
Io ostoyae, pop-up spacing may eliminate the inoculum

- flush that occurs following conventional spacing. A small

feller buncher or excavator with a modified clam shell
bucket attachment is'used to pull young trees out of the
ground with root systems intact (D. Norris, pers. comm.,
1995). This potentially removes much of the inoculum
source from: the seil. Pop-up spacing can reduce root con-
tact between infected and healthy trees. This treatment is
being used on a semi-cperational basis in British Colum-
bia, Costs have been albout $1500-2000/ha, but are

Pep-up spctcing
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expected fo go down with operator experience. Asin
stump removal, pep-up spacing has the potential of pro-
ducing soil disturbance. Resecach is req‘uued to quantify
this concern.

In some paats of Southeastern B.C., hand-pulling is being
used operationdlly in young ledgepole pine stands ds an
alfernative to mechanized pop-up spacing. A pee-vee

like tool is currently being developed to assist with hemd-

pulling /popping up the young trees.

CONCLUSION

A geod understanding of the behaviour and the ecologi-
cal relationships present on each site is criticad to the con-
" trol of Armillaria root disease in managed stands. There
are several management options available, When decid-
ing upon 4 streategy to treat infected sites, the land man-
ager rmust weigh the relative advantages and disadvan-
tages of each according to site-specific stand conditions.
The most appropricte management option for a site must
be determined by considering cost, effectiveness, and
impects to other values.
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* FOR MORE INFORMATION CONTACT:

" Don Notris, Pathologist
Nelson Forest Region
Tel. (604) 354-6143
ernail: DNORRIS@MFOR01.GOV.BC.CA _

Deb Delong or Angela Hawe,

Forest Sciences Section, Nelson Forest Reglon

Tei. (604) 354-6200

email: DDELONG@MFOR01.GOV.BC.CA
AMHAWE@MFORD1.GOV.BC.CA
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