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L Blue Wren.
obsetved in
Dwellingup

Ovet 40 differcnt spectes of bitds
prcliminaty sutveys in the janah

nave Deen
lotest neal
Y. Pepper)

ln heavily cut fotests, tegtowth flom coppice ot lignotubers
has prcduced high quality pole stands

L The iaffah forcst ptovides a habitat fot many animals including
this marcupial mouse. (Les  Ha rman)

(Les  Ha rman)

f Within an arca smaller than most suburban gardens over
40 differcnt plant species including many beautiful wild
llowers have been /ecotded. (Les  Ha rman  )

(A lwyn

f lsopogon dubius
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lJarrah may percist on the forest
floot in this fire rcsistant ligno-
tubercus stage for 20 yea6 befote
growtng tnto a tree.

l iminary surveys near Dwellingup
over 40 species of birds have been
recorded (see For<,st Foors No. 7).

The productivity and diversity of
the forest is all the more remarkable
because it occurs in a very harsh
environment. The laterite soils on
which jarrah grows are infertile and
dense, cemented sheet cap rock often
occurs a few centimetres below the

f Jaftah roots penetrcting the dense
cap rcck ot the late te soil ptotile.

(Dr .  Syd Shea)

soil suface. These harsh soil condi-
tions are not compensated by d
favourable climate. Desert-like corr
ditions prevail from December
through to March. Fire is a natural
factor ofthe environment with which
the vegetation must contend. and
the frequency and intensity at which
it occurs would destroy many other
types of forest. The jarrah forest rs
adapted to withstand severe fire and
in fact some species, includingjarrah,
are stimulated by fire.

To survive and attain high
productivity many of the compo-
nents of the forest have evolved
peculiar adaptations. Jarrah trees
have adapted to the harsh, dry
conditions by evolving a remarkable
root system which penetrates the cap
rock layer and extends often more
than l5 metres to tap the water table
deep in the soil profile. Banksia trees
cope with the infertile soil by
developing a special root to trap
nutrients which are normally un-
available to plants.

The forest abounds with struc-
tures which have been developed to
cope with fire. For example, jarrah
trees commence their life in the
form of a shrub which sprouts
from a bulb-like fire-resistant struc-
ture called a lignotuber.

f Frcquent firc is a natuftl lactot of
the ianah lorcst envircnment.

(Les Harman)

I A banksia rcot which is adapted
to extnct phosphate from infeftile
soil. (Les Harman)

All these adaptations are evidence
that the jarrah forest is a specialised
and finely balanced ecosystem. Un-
fortunately, its unique character,
which results from its adaptation to
th is  harsh  env i ronmenl ,  has  made i t
extremely vulnerable to a new factor
ol the environment Ph),tophlhorcr
cit1 qnlon1i.

The Disease

The first evidence of jarrah die-
back is the death of members of the
understory and shrub layer. Bull
banksia (Banksfu gi rarrlrr) is one of
the first trees to succumb, The leaves
of banksia which have been killed
by the fungus turn yellow, contrast-
ing markedly with the dark green
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L Fungal mycelium grcwing on a
stetile, high nut ent medium.

(Les Harman)

techniques have recently been carried
out to estimate the extent of the
disease in national parks, crown land
reserves and private property. The
estimated area aflected by Jarrah
dieback at the 30th June, 1974, was
as follows:

State forest and
timber reserves 172000 ha

National parks 1000 ha
Other crown land 43000 ha
Private property 66000 ha

282000 ha
Within the South-West ir is esti-

mated that the infected area is
increasing by 20000 hectares each
year.

The disease is not randomly distri-
buted and its intensity varies with

site and vegetation type. Jarrah
forest growing on the fertile, red,
loamy soils formed in the young,
dissected river valleys on tlle westem
edge of the Darling Scarp appears to
be particularly resistant to the
disease. Forest growing on the
laterite soils characteristic of the
upland areas of the forest and the
silty or sandy soils in the shallow
valleys is susceptible but to different
degrees. In lowland areas suscepti-
bility is extremely high but uphill
spread of the disease to the lateritic
upland sites is generally very slow.
A large proportion of the diseased
forest area is restricted to the valley
bottoms. The fungus, however, can
rapidly destroy the vegetation on
upland sites if infections are intro-
duced at the top of the slope. If this
occurs spores are rapidly distributed
downslope in drainage lines.

Ef fects  of  Jarrah Dieback
The effects of any plant disease

may be serious, but they are usually
direct and definable, such as the
diseases affecting cereal crops.
Because it could destroy the total
forest together with its multiplicity
of values. the effects of jarrah die-
back are more complex and in the

long term potentially more serious
than any other known plant disease.

The Water Catchments. Catchments
located within the jarrah forest cur-
rently supply over 80 per cent of the
total water used in Westem
Australia. It is no accident that the
major source of fresh water to meet
current and future demands in
southern W.A. is in forested catch-
ments. Clearing of the forested areas
to the east of the state forest has
caused streams to turn saline. Re-
search by the C.S.I.R.O. indicates
that unless these areas are re-forested
it could take up to 400 years before
the streams become fresh,

Current research indicates there
are large stores of salt in the soil
in some catchments. For example.
it has been estimated that there are
150000000 tonnes of salt stored in
the soil and groundwater in the
Wellington catchment. Paradoxr-
cally, the existing native vegetatlon
is responsible for this large accu-
mulation of salt. Over millions of
years small quantities of salt con-
tained in rainwater have been
concentrated by the roots of the
native vegetation. While this vege-
tation remains intact the salt is
prevented from moving into the
river systems and water in reservoirs
remains relatively fresh. Disturbance
of the vegetation by either man or
disease in forest areas where salt
accumulation has occurred will
result in the release of salt into the
weirs and reservoirs making the
water unusable for either domestic
or agricultural use.

The effect of jarrah dieback on
water quality currently used is mini-
mal as most ofthe seriously diseased
forest occurs downstream from
existing reservoirs or in areas which
are not salt prone. However, in
some areas the destruction of forest
vegetation by P. cinnamomi has
caused the streams fed from these
areas to turn saline.

Timber Production. The most
obvious and direct effect of jarrah

f Banksia woodlands which arc a majot vegetation type on the coastal plain
and south coast arc highly susceptible.

V Pinus radiata grcwing in sheltet belts on the coastal plain arc being killed by
the fungus, but the lungus has not caused any mottality in P. rcdiata plantations.
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f Fotests Depaftment dteback research at
Dwellingup includes detailed tnonitoing ol
the soil envitonment undej dtffercnt vegetatjon
types to detemine thei susceptibility to the
fungus

lDestruction ol vegetation coutd seiously affect the habitat ol anjmals such as
the Honey and Pygmy possums, and bitds tike the New Ho and honeveatel

(Be r t  We  s )

(Les  Harman ) I Honey possum on bottlefuush (Ber t  Wel ls )

techniques and in the long tcrm by
manipulation of the forest vegetation.

Detailed measurenlents ol-the soil
cnv i ronnrent  on  v l l ious  s i l cs  w i th i r r
the forest have shown that lowland
sites are highly susceptible because
they are rvater gaining. but on the
freely drained upland sites wherc

larrah grows best. the soil environ-
Inent  i5  on l )  rn r rg ina l l l  s r r i t  b lc  fo r
thc firngus. Over a period of eight
yellrs neasurements of the spread

have sl]own that provided contami-
nated soil is not carried on to upland
sites the natural extension of the
disease from the iowlands is very
slow. Current research indicales that
it may be possible to incrcase the
resistance of the upland sites by
promoting a dense undelstory vege-
tation. Mar-ked changcs in the under-
story and shrub layer of the forest
can be achieved relatively cheaply by
l l te l ing  thc  f requency  i rnd  in tens i ty
of prescribed burning.

L Pigmy possum on banksiallower
(Ber t  Wel ls )

1 2
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f The fungus could be rcadily cauied in soil
adheing to the wheels of tnil bikes.

< Laborctory testing of soil carried
on logging equipment which had
been working in a dieback area
showed that it contained P. cin-
namomi. (covr.Photographer)

whenever they move from diseased
to healthy forest.

Distribution of the disease within
the forest was considered wnen
implementing the hygiene pro-
gramme. A large proportion of the
diseased forest occurs within a
distance of 8-12 km of the Darling
Scarp. Another large area of high
quality northem jarrah forest having
a much lower level of infection lies
to the east ofthe badly diseased area,
and has been declared a quarantine
zone by amendment to the Forests
Act.

For a minimum period of three
years entry to this quarantined area
will be permitted only in special
circumstances and a permit will be
required. The legislation provides
heavy penalties for infringements to
the Act. Almost all forest activities
involving vehicular movement, such
as logging, will b€ restricted to the
westem edge of the forest which is
badly affected by dieback.

The stringent quarantine will:
o Permit the identifcation of

affected areas in the high Quality
IOrest zone;

I Provide time in which to intro-
duce a logical basis for imple-
menting hygiene measures ;

O Provide time to develop work
methods so that multiple-use
management may be continued;

a Etrectively curtail artificial
spread in not yet hopelessly
infected susceptible forests where
disease is a threat to management
objectives.

The co-operation of everybody
who uses the forest, whether for
work or recreation, is essential if
jarrah dieback is to be controlled.

< Washing down vehicles beforc they
entet healthy fotest rcduces ne
risk of disease spread.

(Les Harman)

Information on forest hygiene and
quarantlne procedures can be ob-
tained at any Divisional Office.

Control of Jarrah Dieback
Outside State Forest

Control of the disease in national
parks and reserves, crown lands,
farmland and golf courses, can only
be achieved by reducing artificial
spread. In home gardens fungicides
may give soine control. On the deep
sands on which most homes in
suburban Perth are located infec-
tions generally remain localised.
Therefore the best method ofcontrol
is prevention of the spread of con-
taminated soil.

In badly affected areas the aesthe-
tic value of the destroyed natural
vegetation may be at least partially
recovered by planting resistant trees
and shrubs. A list oftrees and shrubs
which are resistant to the fungus is
provided opposite.

Conclusions
P. cinnomomi is a new and deva-

stating factor of the environmenl rn
the south of Western Australia.
Unchecked, the disease could even-
tually result in the irreversible des-
truction of the majority ofthejarrah
forest and many other vegetation
types occurring in the area. It is a
complex problem but there is some
hope lhat a method of controlling
the disease will be discovered.
Control by hygiene and quarantine,
however, is the only method in the
short term which will ensure that the
priceless value of the forest will be
conserved for future generations.

o

Back cover
lhe prcductive capacity of the iarah
torcst is illustrcted by this vircin stano.

(Les Harman)

LLarye-scale opentions involving soil dis-
tutbance, such as bauxite mining, cause
aftiticial sprcad of the fungus. (Les Harman)

( Les Harman)




