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- CONTROL OF CROWN DIEBACK DISORDERS,?'
IN EUCALYPT FORESTS

EtR. Hopkins
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1e . Introduction

k2
Y

Jarrah dleback (Podger, 1972) and phasmatid defollatlons

.of alplne ash (Readshaw, 1965) have emphasised to- foresters

in Australia the fact “that dlsease is and can be a maJor
-problem in native eucalypt forests, Concern ‘at the gra—
- dual accumulatlon of a series of eucalypt crown’ dlsorders T
1(Hopk1ns, 1973) led to the convening of ‘the current semi-
nar to assess the ways in which these dlsorders may 1n-. ‘

- fluence general forest management,

'Up to Jhe early 1960's profess1onal tralnlng in Australla

was notlceably deflclent in accent on eucalypt pathology .

- or the condltlonlng of future managers to meet maJor euca-}j'”

lypt forest disease problems. This situation, w1th one
' notlceable exceptlon, was largely the result of lack of )
t'precedent in the fleld to warrant detalled attention,
Generally, mnative eucalypt forests were cons1dered to be
uremarkably free from maJor dlseases and. Jn balance W1th

'ﬂfnatural agencies, -

' The noticeable exception to the'above'generality is fire
damage, Fire has been the‘greatest controllable agent
‘. which 1mpa1red values within 1nd1genous eucalypt forma~ ’
'fatlons._ Control of fire was essential before sound manage—]f‘v
i»ment could be envxsaged. Flre protectlon was also the .
necessary prerequlslte before any other disorders in the
forest could be afforded sufflclent economic weight to
warrant detalled attention from control v1ewp01nts.
: _
Reﬂearch,.operational techhidues and aVailable manpower
are now adequatelwithin most. States to control wildfiresf‘
~in forest (under respon51ble management) to a satlsfactory'i’
level. Thls s1tuat10n is assumed in ‘the review and t
further omission to con51der f1re control is based on the .-
facts that ~ ’ | L |
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2,

'(a),‘lt is still regarded as the paramount aspect of cone-

~trol required to decrease value loss by eucalypt crown

dieback and

(b)' all seminar partiCipants should be more than Just

aware of this situation.

‘Fire warrants, and is receiving separate consideration

through working groups, - committees, seminars and speCial

research teams. ' o B

|

i.

This review does mnot detail control requirements for parti-
“cular types of eucalypt crown diebdck., The object is to
considergthe requirements for control and to outline ape_fk ,‘i_

proaches which may be'applicableviﬂ_general'instances of 'Qgihw

forest disease in Australia., | =~ | B R G

EconomicfSignificance

l e B .

- Before cdntrol procedures ‘can pe applied to a eucalyptlcrown;n .
*,;disorder it is essemtial to demonstrate current or fut re |

f,ecodomic151gnificance. Loss of forest values due to the

‘wi_dJsorderimust justify some flow of finance and manpower to el

;[iallev1ate the condition. This has peen demonstrated for

jarrah dreback (Hopkins, 1972,|Shea and:Hopkins, 1973),

phasmatid damage to alpine ash; (Readshaw and Mazanec,'1969),-.f o

t‘high altitude dieback in Tasmahia (%llis, 1964) and cur-

”,rently appears to be implied for disorders in east Victoria" N

(Marks eﬁ al, 1972) and potential damage to regrowth in

" Tasmania . (Felton, 1972). A preliminary evaluation for gully
'dieback in Tasmania (Felton and Bjird, 1972) suggests that at,i*”

present,iexpenditure on controﬂ may be: unwarranted.
| ' : o |. ' ' ?

|
It is essential however, for managprs to have fleXible

'fattitudes to economics of control. ‘Realization by the‘

publio that areas of indigenous forest are finite and in-f

. creased demands for amenity values: of forests have placed

new relewance on the requirements for control of dieback

b':disorders.‘ Wood production 1S no 1onger the sole criterion 2

”.Weste and Law, 1973) must be conSidered.;».

i
and aesthetics and reserve values (Weste and Taylor, 1971



- Causal Agencies

- Decisions as to whether comtrol procedures are warranted -

do not lie purely with the value of benefits lost or

threatened by the disorder. It is essential to knowiof

the process and possible course of the disease, This

requires'a knowledge of the causal agencies and theif

potential within the_environmeht to continue-ectivity.

. Such a situation refers to regrowth dieback in southern

Tasmania (Felton, 1972) and dieback of E, saligna at |

Ourimbah in N.S.W. (Hartigan, 1969). Before control!meas- 
ures can be contemplated it is es%ential to ensure that

the problem is adequately'researched._ Successful cohtrol;"
cannot be contemplated without a full appreciation of theg 

critical aspects of the disease process.

i

'Cohtroﬂ of a disorder requires knowledge of some basic -

i

. | .
S process or "weak links" w1thin the dlsease process ‘which

" Cohtrol Objectives

an be modlfled by practical’ procedures. ’ i
| | . .

1 _ O
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j

‘ H
|

i

Most eupalypt crown dlsorders appear to result from physi-

‘cal dlsFurbance by man, ThlS may;be direct as in the case
of the 1ntroduct10n of Phytophthora cinnamomi to Western
Australia (Podger et al), 1965) oriV1ctor1a (Marks et al,
1972) or indirect as in the dlstuﬁbance of the sequence of

B burnlng (B1l1is, 1964). 1In the case of crown deterioration '

in the Jarrah forest (Wallace and Hatch, 1953) and regrowth
dleback (Felton, 1972) the condltlons may have to be ac-

j:cepted as the forest formatlpns involved possibly cannot

W1thstand disturbance due to ;oggihg without some express—'

ion of crown deterioration. o

i

It is essentlal when cons1der1ng control of eucalypt crown

dlebacks to determine the values or end point to- whlch the

: I
: controlieffort is directed.. Preservatlon of high amenlty

'values may requlre reservatlon of unlogged wilderness areas,

‘_Jarrah dleback conbrol alms to decrease damage : in currently

!

|
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) 1_'hoalthy shands but cannot reabore Lh.e omg Lnal i‘oresb
“values to t.woms that are disonsod (I[oplcl:na, 19723 DBatini

dfifand Hopkins, 1972) Control here applies to managemenb

:&7alhornatives and not necessarLly to the process of dovagta~
~tion of original velues on diseased areas, Ifor much of
d,bho coantal oast Gippsland forest throatoned by P, cinnn~
'mgml (Marke ot al, 197«) a practical approach may be to ‘
oremnove the derelict native type by chipwood operabmons'
diand replace»w1th a high proportion of resistant species
.such as P. radiata and BE. globulus.A Such de01s1ons cannot

be made w1thout a- bhorou gsh knowledge of- the dlsease pPro=

.cess, the ecology of ‘the" type and the land use alterna—,-<

tives 1nvolvedo o ‘v‘f,

. Control Procedires -

‘A range of establlshed control procedures can be. cons1dered-5

“'H;for eucalypt crown dieback 51tuat10ns.i’

b':5.1Q’”Quarant1ne and Hyglene -~ The aSSOC1at10n of dleback

~ disease with human vectors which are susceptlble to

"f”jcontrol by ‘quarantine. and hyglene, has been amply

- if"q;demonstrated by Podger (1972) Veste and Taylor.(1971), . .

";ﬂfand Weste and Law (1973)

N'f'Quaraﬁﬁine and hygiene can be specific to prevent o
 ‘harmful agents (such as P, 01nnamom1) from entering
" healthy, susceptible stands (Hopklns, 1972). Shea

~has ‘shown that s01l condltlons are unfavourable to

P. 01nnamom1 in the prime Jjarrah forest and quaran-.

: tine and hygiene procedures may effectlvely restrlct
‘dieback in these situations (Shea and Hopklns, 1973)

*ﬂfCess of washing down vehlcles mov1ng from dlseased

gareas can be eff‘ectlveo

" The major problems associated with quarantine and
Elhyglene procedures in forest situations are to see L
hat they are enforced satlsfactorlly and to monltor B

7the1r effectlvenessg In Western Australia quarantine .

'*;fénd hyglene to control Jarrah dleback are 1n practlce A

| i;ﬁBathl (1973) has demonstrated that the simple pro*d'7:#1d &



within State Forest, boundaries (Batini and Hopklns,'

'1ﬂf1972) There is however, no control in national

dbd_parks,or in other diseased areas outside the

'ﬁ*: authority of the Forests Department._  Demands for

" road gravel from diseased shires outside the State -

Forest areas hence involve the possibility of pri-dew

'E‘vate, infected vehicles entering the forest and

 gravel pits to obtain thé material There is no

-¢g_author1ty to insist that prlvate vehicles must be 5

_tive material available to the shires for road

- management division, i

"cleaned and if there was, the enforcement of thls
activity would place severe demands on Departmental .
staff. It would, for instance, require careful and_;;fif

v regular mapplng of all disesased areas outs1de of the?

State Forest The answer, to refuse.to supply

. gravel, is not necessanlly acceptable,vw1th gravel
_ i yes

‘representing a third or less the cost of alterna- .

construction. , . | SR
i : .

Quarantine and hygiene [can also only slow the rate

RY i
-o# spread of the disease, not completely eliminate

f‘iq' Logic shows that tbis control must appregaably.i» el
. reduce spread of the fuhgus |(Hopkins, 1972) but no

.satisfactory monitoringisystem to demonstrate this

! 7

'Jreductlon has yet been deV1sed. Wlthout such evi-

dence of beneflclal effect 1¢ is often dlfflcult

’for a d1v151onal forestiofflcer to keep falth w1th

control policy. .He is still dismayed by the extent

‘that the disease continues: to spread within hls

t

' Quarantlne and hyglene measures need to be complete;'_ k
uvfor full effect It is’ howewer, rarely poss1ble to~f5

' ‘ach1eve this degree of eontrol

7fChemlca1 Procedures - Chemlcal treatment may be
‘effectlve in the case of 1nsect damage such as for L
';the phasmatld defollatlon in' southern N. SJWe and B
'northern Victoria. Weste and Law (1973) also renort

o R R S ; L R . !
‘some possibilities for chemical use in localised




-~ haveé shown that the malntenance of low soil tempefa~gff;f:ej

©tures by canopy and lltter manipulation has s1gn1f1-3e}fff“

:a le unit cost to prohlblt w1despread use; if ' a

6,

s
A

control of P. cinnamomi. Generally however, chemi- . -

" cals have restrlcted application in the control of

:fieucalypt crown - dlebacks. The crop. value is of such ¢ 5’

_ su1table control chemlcal is available., The dlsad-
.e;vantage of further environmental pollution‘from the  [*f
7e:chemicals is also rele?ant.' Generally it is felt
- that chemicals can only have appllcatlons in high
‘value situations such as nurserles or plantatlons
’ﬂ (HoPk1ns, 1972). e i

l
o l ' :
] ;
.

Cultural Procedures - Canopy maintenance, host

‘Jireductlon and fertlllser!addltlon may offer appro-
‘ prlate control procedures for specific 01rcumstances'

Cof eucalypt crown dieback. SHea and Hopkins (1973)

“v can¢ effects on redu01ng‘damage by P. 01nnamom1 in

. the jarrah forest. . E11li (19] 2) suggests that for

o ther alpine ash dieback, ﬁnder

torey removal to in-

'éfcre se soil temperatures at tﬁese hlgh altitudes

U wil veffectlvely control ash zleback. Controlled

‘f drainage to restrict watérlog ing is ‘also 1mportapt B

to dlsorders associated Jlth waterlogging and P.

JC1nnamom1 (Hopkins, 1972)

*»._Wit%in the sphere of cultural;control must be con-

i
|
|

. !

v

“e551dered the use that can be made of natural speclesi »

.- ment

species where this is prabticaFle;

_ resistance (Podger and Batlnll 19713 Marks et al,’ -
j197j, Weste and Law, 1973) Regeneratlon treat-

s for diseased or threatened forest should be
1 1 .

aimed to increase the proportibn of resistant

o

”“GiBlologlcal control procedures are also 1mportant."e

«;HAs most eucalypt crown dleback dlsorders appear t°

of dertaln forest types ab “true "w1lderness" to .

i‘resqlt from interference’ fromxnan, the reservatlon ‘

k.fﬂ preSerVe ecesystems 1ntact for blologlcal studY k

: deserves attent;on. Thls 1s the S1mp1est form of

'-jbioﬂogical'cbntrolj” DR ? _ R o i

A4

‘ o
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'7v{?33§,,Pratt (1971) has evidence of antagonism from native ?lgxu

- tude, dleback of alpine ash (Fe‘ton, 1972) and jarrah
dleback (:Hopklns, 1970) . - :

“;,f;ba51diomycetes to P. cinnamomi and Broadbent (pers-lff:

y\comm.) is also carrylng out 1nterest1ng work with)

?respect to natural control of this pathogen.

Malajczuk (1973, pers. comm.) has shown thatvtolerfy IS

“ance of E. calophylla to P. cinnamomi is conferred

" by the particular rhizosphere and that some rhizo-
" sphere micro-organisms have given protection to ‘
"roots of both E. calophylla and E, marginata in

» glasshouse studies. At present this type of contfoliy,glfﬂ

mechanism for eucalypt crown disorders resulting
'from soil'pathogens has limited application only.
':lBlologlcal control of defolla%lng insects. offers§y7evj“
v'far more promise. Such | control procedure appedrs i
3ito‘be the only effect1ve|approach to jarrah leaf ‘
' mirer (Wallace, 1970). The habits of the. 1nsect»
\lﬁ' render it 1mmune to external chemical treatmentsi i
It |{is also possible that regulated burnlng of the>
litlter and diseased. follege could offer effectlveoffj}

conltrol procedures for thls d follator.f:

|

Salvage

i':.:::_Salvage oﬁ diseased trees to marketlsaleable timber must

" be V1eweﬁ as a direct means of controlllng value 1oss'

from eucalypt diebacks., Such 1s the case with high altl—

|

i .
|

. i

', The %ord Lcontrol" is often con51dered to be synonymous

;wlth eradlcatlon and salvage is not always viewed as part’

of the deal It is probably pertlnent to empha51se that

lmost condhtlons of eucalypt crown dleback reported refer
to 1rreveks1b1e condltlons whlch result from past practlce.l

“Generally there is 11ttle value 1n vleW1ng the original

ecosystem as a! dealrable health p01nt to aim at. Crown

dleback is an 1ndlcat10n that the natural: ecosystem has

b

been unbalanced'cld destroyed._ Appllcable control»methods

need to be used 10 salvage as many of the forest values '

i

as is posslble,s r des1rab1e.




- Conclusion

‘Much greater knowledge of the natural processes, inter— §¥

‘actions and balances within both natural and cut over
eucalypt ecosystemo is required before the control
function in any one eucalypt crown dieback condition ' can :
;eibe satisfactorily explained. The' areas of forest in-
volved and value per unit hectare make it unreasonable
”f. to rely on empirical or other app%oaches founded maiﬁly~
7,.on good ideas and optimism, Thes%,sameelimitations,'and:
experience, restrict optimism concerning chemical con-
trols or new forms ef biological control, At the séme<
time, the rate of spread of many of the disorders and thei ﬂ,ﬂ S
time span for the forest crop allbw that even partlal f,;'
‘contro% procedures can be ofllmpo%:'tance° | 5' i
| | o o
-'._Co‘ptroﬂ of disease situations in 41’1ative forest is a nela-
»tlvely hew concept for foresters fo digest. Limited |
. experience would suggest an +n1tlil requirement to forget; L R
~-the "fliick gun" approach - one simple technlque once dls-,"”
covered will solve the problém. #orests are large and
' complex| organisms which must;be rélatively effectively

buffered against disease to éurvi e, Many of the crown

. dlebacks considered in this semnnar reflect an imbalance
',*whlch is probably uncontrollable,.lf restoration to some

f.'semblanpe of the naturalleCOstte is the objective sought.

|

" A case in peint is the'northérn jarrah forest in Western

-‘e Australia which has been heaV11y explolted by past cuttlng ,J

an¢ flres and is now ravaged in parts by P. 01nnamoml.
>’Con51derat10n has been given to. rehabllltatlng the refrac—‘
T tory 501ls of the heavily dlseased areas by sowing or
_ plantlng resistant species 1i. e, a future timber function g
T was env1saged It is far more ecgnomlcal and efflclent to

meet thls future wood functlon by!grow1ng P, radiata or

- P plnaéter in alternative areas.; Following. salvage and
some cleanlng up, the park—llke stands whlch remain after
heaVy dlsease development are satlsfactory for recreatlon .
’and water catchment purposes° These are the most desir- '
able and obV1ous forest values to be developed in the area

and are now maJor con51derat10ns in control and management'
pollcy. : o '



 Batini, F. E.‘(1973) ~ Jarrah dieback - & disease of the
R . jarrah forest of Western Australla. ‘For'. Dept, W.A.; o

9, : | SR

~Control procedures must- often be regarded as maklng the

'l'natlves however, the manager W1ll often find from - a fulle 

“*f;:ana1y31s of land use resources and the dlsease 31tuat10n o

% that useful and publicly acceptable procedures are
"avallable.

- It is suggested that dlsease control in eucalypt forests

should be viewed 1n1t1ally from the viewpoint of manage-

-ment alternatives rather than as a panacea to the preser— 

- vationist, research worker or t1mber mlller.
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