DEPARTMENT OF CONSERVATION AND LAND MANAGEMENT

MANAGEMENT OF PHYTOPHTHORA AND DISEASE CAUSED BY IT

POLICY STATEMENT No.3 of DECEMBER 1998

INTRODUCTION

This document replaces Department of Conservation and Land
Management Policy Statement No.3 of January 1991 and should be
read in conjunction with other Policy Statements and the background

paper :-

“ Management of Phytophthora and disease caused by it: A revision
of Department of Conservation and Land Management Policy
Statement No.3 of January 1991 ”

prepared by F.D. Podger & K.R. Vear July 1998

INTRODUCTION

1. CALM has a responsibility to monitor the health of native plants, ecological
communities and fauna habitat and to respond according to need on a case

by case basis.

2. At least 8 distinct species of Phytophthora recur at various places in native
plant communities of Western Australia. Whilst the potential importance of
several of them still require some further elucidation, Phytophthora
cinnamomi alone represents by far the greatest ongoing threat to
conservation and other benefits to society which native plant communities

provide. This policy therefore concentrates on P. cinnamomi.

MANAGEMENT OBJECTIVES

1. Progressively identify uninfested protectable areas and manage human
access to them so that the role of humans as vectors in establishing new

centres of infestation is reduced to the lowest possible level,
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Manage already infested and unprotectable areas in a manner which

sustains an appropriate level of environmental and social benefits,

Implement, as a component of broader management programs to
protect threatened flora, threatened ecological communities and the
habitat of threatened fauna, a program for the use of the protective

chemical phosphite,

Implement programs of interagency research and liaison which are

closely linked with:-

a) management requirements, and

b) other Western Australian, interstate, Commonwealth and
international institutions involved in research and management on

Phytophthora.

Encourage community interest and participation particularly through
support of the Dieback Consultative Council (DCC) and its prospective

Regional Coordination Groups.

MANAGEMENT STRATEGIES

A. MANAGEMENT OF UNINFESTED AREAS WHICH ARE
PROTECTABLE

1. Establish and maintain a set of protocols, founded on science
and logic, which guide land managers in identifying and
managing protectable areas and prioritise the allocation of

available resources for protecting them.

2. Implement a long term management system of hygienic access

to protectable areas which incorporates the following elements :-
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a) The use of accredited Interpreters, supported by the
Vegetation Health Service, to prepare up-to-date maps of the
distribution P. cinnamomi through the detection and analysis
of the disease symptoms in native plants characteristic of
disease caused by P. cinnamomi.

b) The progressive identification of protectable areas, which are
free of the evidence of infestation by P. cinnamomi, and
which are amenable to being protected from the
establishment of new centres of infestation arising from the
activities of man through the imposition of hygienic
management practices.

c) The documentation, implementation and regulation of plans
for hygienic human access to all protectable areas,

d) The implementation of appropriate monitoring and review

programs.

3. Provide protection, as appropriate, through phosphite

application.

4. Provide and maintain appropriate management guidelines and

training programs.

MANAGEMENT OF LANDS ALREADY INFESTED WITH P.
cinnamomi OR THOSE THAT ARE NOT PROTECTABLE

1. Develop and maintain a set of protocols, founded on science
and logic, which establish guidelines for identifying and
managing infested and unprotectable areas and for setting

priorities among management options for them.

2. Where appropriate provide protection through the application

of phosphite.
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3. Provide appropriate management guidelines and training

programs.

PROTECTION OF THREATENED FLORA, THREATENED
ECOLOGICAL COMMUNITIES AND THE HABITAT OF
THREATENED FAUNA BY THE USE OF A SCHEDULE OF
TIMED APPLICATIONS OF THE PROTECTIVE CHEMICAL
PHOSPHITE

1. Develop and maintain a set of protocols founded on science
and logic which :-

a) guide land managers in identifying threatened flora,
threatened ecological communities and the habitat of
threatened fauna that may benefit from protection through
phosphite application, and

b) may be used to establish realistic priorities for use of

available resources.

2. Implement and monitor a program using scheduled
applications of the protective chemical phosphite for
protection of threatened flora, threatened ecological

communities and the habitat of threatened fauna.

RESEARCH AND LIAISON

As a component of broader programs of research and liaison :-

1.

Implement coordinated programs of research and collaboration,
which are closely linked to management requirements, and involve
other Western Australian, interstate, Commonwealth and
international land management and research institutions.

Through interaction with the Phytophthora Research Advisory Group
establish clear research priorities and agreed allocation of those

priorities amongst relevant institutions.
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3. Provide appropriate levels of support to the Dieback Consultative
Council, it's Regional Coordination Groups, and the team
responsible for the implementation of the National Threat Abatement

Plan for Phytophthora spp.

E. ENCOURAGE COMMUNITY INTEREST AND
PARTICIPATION

1. Encourage community interest and participation particularly
through support of the Dieback Consultative Council (DCC) and its

prospective Regional Coordination Groups.

2. Provide appropriate levels of information to the public on the

matters related to P. cinnamomi and disease caused by it.

Responsibility for the maintenance and review of this policy rests

with the Executive Director.

Dr S Shea

Executive Director
December 1998



BACKGROUND TO THE REVISION OF CALM POLICY
STATEMENT No.3 “MANAGEMENT OF PHYTOPHTHORA AND

DISEASE CAUSED BY IT”
F.D. Podger & K.R. Vear - July 1998

HISTORICAL BACKGROUND

Since 1921 it has been evident that an increasing number of patches of
formerly healthy jarrah forest has become afflicted with a lethal disease

now known as “jarrah dieback” (‘JDB’).

Until 1964, the cause of this malady had been the subject of contending
speculation. In that year proof of the role of the plant pathogen
Phytophthora cinnamomi as the cause of ‘JDB’ was established. At the
same time, it was recognised that this exotic microbe was also intimately
associated with similar damage in other plant communities of
sclerophyllous natives, whether jarrah was dominant, a minor component
only, or not present at all. The period of intensive research which
followed is ongoing and has resulted in revised perceptions of the nature
of the pathogen and of the diseases which result from its interactions with

the enormously diverse native vegetation of southwestern Australia.

P.cinnamomi is a soil-borne micro-organism of foreign origins. It almost
certainly entered Western Australia for the first time on soil around the
roots of cultivated plants, shortly after European settlement in 1827. Until
the effective implementation by Australia of quarantine of import of exotic
soil and plant products there must have been innumerable introductions
at many points of entry around the continent and its redistribution within

the country over a period of some 150 years.

P.cinnamomi has now extended its largely unfettered colonisation of the
southwest by both human movement of infested soils and autonomous
spread, the latter largely by growth of the pathogen in the root systems of
highly susceptible native plants. This epidemic of colonisation, which has
produced a complex mosaic of infested and uninfested areas, is now well
on its way toward the middle stages of its ultimate potential to occupy all
of those sites which are environmentally suited to its establishment,
survival and multiplication. Such



sites are very widely distributed over some 20% or more of the natural
vegetation in areas throughout that part of the Southwest Land Division
which receives mean annual rainfall in excess of 800mm and occur
sporadically at lower rainfall.

Within the 600-800mm rainfall zone the occurrence of P.cinnamomi is
also widespread but much less extensive. In this zone severe damage to
native vegetation is largely confined to water-gaining sites or to years of
abnormally high summer rains. In these circumstances localised patches
of the vegetation may periodically suffer severe damage with intervals of

recovery during dryer periods.

In areas receiving <600mm dieback due to P.cinnamomi is restricted to
circumstances where localised hydrological effects, such as the shed
from granite bosses or rising ground water tables associated with upslope
land clearance in the catchment, cause effective rainfall to substantially

exceed the regional patterns.

There is no record of P.cinnamomi in regions receiving <400mm.

NATURE OF THE EFFECT OF THE PATHOGEN ON CONSERVATION
AND COMMERCIAL VALUES

The effect of P.cinnamomi upon the health of plant communities, and
upon the species in them, varies greatly. In many places, lethal root-
disease destroys the structure of many native communities, reduces their
floristic diversity, decimates their primary productivity and destroys habitat
for much dependant native fauna, particularly its value as protection
against feral predators. In some places the pathogen causes little
damage at all. Unfortunately the extent of susceptible communities in
vulnerable environments is much greater than that of communities which

occur in environments which are inherently unfavourable to the pathogen.

No simple or single relationships exist between the presence of

P.cinnamomi and the development of disease because of :-
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a) the considerable variability which exists within and between native
plant species in their responses to the presence of P.cinnamomi,
b) the differential influence of temporal and spatial variation in

environmental forces,

However, within the spectrum of variable disease, response of numerous
hosts to particular environmental circumstance, at least four specific
nodes can be recognised. These are due to either distinct processes or
to different stages in the development of disease which occur upon and
after the arrival of the pathogen and its persistence in previously
uninfested areas. Each of these circumstances presents a different
problem which require separate sets of management response. It is now
evident that among the variety of plant communities which occur within
that part of the South West Land Division which receives more than

800mm mean annual rainfall the four sets of distinctive consequences are

1. No apparent disease at all: this applies inter alia to those areas of karri and wandoo
forest which contain no floristic elements of the dry sclerophyll (jarrah) forest type and
to plant communities on the Spearwood Dune System of the Swan Coastal Plain and
pedogenically related landscapes.

2. An extremely destructive epidemic of root rot: this applies within the highly
susceptible understorey elements of the dry sclerophyll forest in Banksia woodland

and in heathland on podsols, podsolic and lateritic landform. It is characterised by :-

a) devastation soon after the first arrival of the wave front of infestation,

b) steady extension of epidemic disease soon after arrival of the pathogen,

c) complete or near complete elimination of important structural elements of the
plant community.

d) a relative insensitivity of the degree of damage to variation in soil

characteristics.

3. A much more variable epidemic occurs within the dominant tree

component of the jarrah forest. This is characterised by :
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a) a much more erratic and often protracted onset of mortality ranging from early
localised onset of mass collapse (similar to type above) through delayed and
patchy mortality to no apparent effect at all on health of the jarrah over-storey.

b) high sensitivity to subtle differences in soils characteristics particularly those

effecting drainage.

All variants in the response of jarrah are coincident with, or preceded by, mass
deaths in susceptible elements of the under-storey. In jarrah, their behaviour
varies from that characteristic of epidemics of disease due to invasion by an exotic
organism to which the vegetation has not been previously exposed to that typical

of long established endemic disease.

4. Where P.cinnamomi has been long established (some 50 years or more) in sites
formerly dominated by jarrah/banksia forest and has been very heavily impacted
P. cinnamomi behaves in a manner characteristic of endemic pathogen. The
forest is often replaced by an open woodland of marri/parrot bush. Periodic
outbreaks of mortality in parrot bush (Dryandra sessilis) follow, with subsequent
regeneration by seed. At this late stage, P.cinnamomi causes more muted

disease than at the wave front.

RATIONALE OF THE NEED FOR A REVISION OF POLICY.

Statements of policy, protocols for management, and manuals of practise first
developed in the early 1970’s have been periodically revised to take account of

advances in knowledge and wider managerial experience.

Prior to the present document the most recent statement of policy was
encapsulated in CALM Policy Statement No. 3. “Phytophthora Dieback” of January
1991.

The objective of that statement read :-

“To prevent the introduction, spread or intensification of the
plant iseases caused by Phytophthora species throughout the
state, with particular emphasis on the southwest... (and to
monitor for Phytophthora)....activity in the remainder of the
state, especially in tropical areas.”
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In 1996 an independent review [the WA Dieback Review (Podger et al)]

was conducted for the government, a process of public input completed,
and an appraisal of the recommendations of the review panel completed
by CALM.

CALM has now accepted that eradication and prevention of the
establishment of new centres of infection is not a realisable objective,
even were it both a socially acceptable strategy of denial of human
access for any purpose and involved an eradication program of native
animals which vector the pathogen. Similarly insurmountable problems of
scale and cost would attend efforts to map and treat the thousands of
kilometres of invasion front now established within 17 million ha of

remnant native vegetation in the Southwest Land Division.

Further, despite intensive research and extensive field tests over three
decades, the delivery of ameliorative treatments (which might favourably
modify those environmental influences responsible for destructive
interaction between plant species which are susceptible to the pathogen)

though biologically well founded has so far proved to be impracticable.

Earlier concerns that other species of Phytophthora might cause similarly
severe and extensive damage are largely unsubstantiated. P. citricola
and P. drechsleri are known to cause very minor damage despite their
widespread distribution. Several taxa within each of the species
complexes usually assigned to “P. megasperma” or “P. cryptogea” are
generally restricted to seasonally inundated sites. Records of P.
nicotianae are few and derived almost entirely to native plants in
cultivation. Whereas research to clarify the role of “P. cryptogea” and “P.
megasperma” is ongoing, the current revision of policies is focussed on P.

cinnamomi.

A further question, of now reduced concern, is the extent to which species
of Phytophthora might threaten native vegetation in tropical latitudes.
Nowhere on earth has any species of Phytophthora proved to be a
serious pathogen of undisturbed native vegetation in the wet-dry tropics
(E.g. the Kimberley and Northern Territory) or in the arid zone (E.g.
Hamersley and McDonnell Ranges.). There are no records of
Phytophthora species from any source other than irrigated crop culture in

16/11/00 BACKGROUND PAPER TO POLICY STATEMENT NO. 3 - CALMWEB



these climatic regions within W.A. and none at all of P.cinnamomi. This
assessment does not however preclude effort to diagnose the cause of
any unusual disease in naturally occurring native plant ecosystems that
might occur in the future in these regions.

As a result of these processes it is now accepted that Policy No 3 of 1991
is founded on outdated concepts and is both unaffordable and
unattainable and should be revised.

CHOICE AMONG POLICY ALTERNATIVES

Three alternative strategies, other than to retain the existing and
extremely optimistic policy No 3 of June 1991, are available.

a. The first alternative

“Acceptance of the inevitability of defeat and liquidation of material

assets”

is argued by very few and is extremely unlikely to be socially
acceptable.

b. A second alternative

“Prohibition of all human access”

is expected to be attractive to a very small minority. Apart from its

impracticality it has serious adverse socio-economic conseguences.

C. The third alternative

“Adoption of attainable objectives within a framework of socially

affordable cost”

will of necessity prove less optimistic than the present policy and will
require improved methods of priority setting and greater operational
efficiencies including the removal of unnecessary constraints on

access and a simplification of operational guidelines.
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ESSENTIAL ELEMENTS OF A NEW POLICY.

1. Focus effort principally on P.cinnamomi ?

Whereas it is now recognised that at least eight distinct species of
Phytophthora (P. boehmeriae, P. cinnamomi, P. citricola, P. cryptogea, P.
drechsleri, P. gonapodyides, P. megasperma & P. sojae) occur at various
places in native plant communities of Western Australia (and that the
potential importance of several of them still require some further
elucidation). P. cinnamomi represents by far the greatest ongoing threat
to conservation and other benefits to society which native plant
communities provide. This policy should concentrate therefore on P.

cinnamomi.

2. A uniform policy across the State ?

The policy should apply uniformly across the South West Land Division only.
There is no problem to address in the Eremaea or the wet/dry tropics.
Furthermore the distinction in Policy No 3 between lands north and south of
the Preston River should be abandoned together with guidelines based upon
it. The scientific basis for that distinction has never been apparent and there

is little evidence that it has been beneficial.

CLARITY OF CONCEPTS AND TERMINOLOGY

1. The existing confusion in the use of terms and their conceptual basis
needs urgent address. This includes tautological and counter-intuitive
usage and extends to an entrenched lexicon, which inhibits rather than
promotes understanding of underlying principles and processes.

2. Use of the term 7 way test’ implies some form of mathematical
calculation and encourages a false sense of prescriptive rigour. Itisin
fact no more than a checklist based on flawed concepts and terminology.
It would be better to refer to a set of guidelines for consideration of
factors, which should normally be taken into account in planning
operations.
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3. Much of the classification for hygiene purposes is now seen to be
superfluous. A particular example is the confusion of risk and hazard.
The former is a vital consideration for planning hygienic access. The
latter refers only to a forecast of the probable level of damage should
P.cinnamomi establish in an area not yet colonised by it. Hazard is
determined by both site factors and host susceptibility. Even in the same
place it differs depending upon the plant species under consideration.
Hazard for jarrah for example may vary greatly over an area, which is of
uniformly high hazard for species of Banksia. Furthermore it has been
clearly demonstrated that it is unreasonabe to expect that even trained
and experienced interpreters should be able to diagnose hazard with any

degree of reliability at all. Its use should be abandoned.
4. The matter of reform of terminology will not be simple due to more than

20 years of indoctrination and recital. An organised program of retraining

is required.
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