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| CROWN DIEBAGK IN EUCALYPT FORESTSdl

A GENERAL REVIDW‘;

YVE;R; Hopkins

1. Introduction
“.This review is prepared as an 1ntroduct10n to the semlnar ;ffmf;
on. euca%ypt crown dieback to be convened by the Forestry
Counc1l|Stand1ng Committee, sub committee on Pests and
Diseases. The seminar is scheduled to take place at ,
" Lakes ETtrance, Victoria,aduring‘the’periovaovember_12

to 16, .1973. -

‘From submlss1ons pr0V1ded by partlclpants in the symp051um

the review is intended to prov1defcoherent background ine-

' formation on the following aspects of the problem area.;f.?‘ﬂ
|  ;17{f Exteﬁt and locatlon of theyproblemfbi e ‘? ﬁ"V:ia'yb!fQL‘}e7ﬁd
1 .2.‘ Hlstzry and symptoms' |= : e v. | i I
o1e3. Causll agencies and method: of 1dent1flcat10n.;‘ f

vf1;4. lPossmble economlc 1mpllcatlons.
i 1
T In context it must be read and dlscussed largely as an
1ntroductlon to further reV1ew seselons whlch W1ll cater
for detahled examlnatlon of speclf;c tOple as follows., o w;ﬂ

»

~1.5. Detection of dleback dlseases.e;,

1.6, ‘Causai agencies. - | | L

.-1.7. Economic impact, f‘

iﬁ1;8._ Control potential, '

'_1;9. Manangent ‘of: dieback forest. _
1.1 _Reseakch direction for management of dleback forests.

o
L ]

3
®

The reV1ew hence aims to deflne the problem area only and

should not be expected to" exhaustlvely develop any one of -;‘5d5

| i s
. the above study areas.1;“=*‘ »
e i i
i s i o
- ° o
4 | i Lo
3 "‘ :




2, Definit on

In'appr aching this symp051um, "Cﬁown Dleback in Eucalypt
Forest" as a dellneatlon to

mqst be viewed 1n1t1ally

S, S AP

m.develop
concern  in Australia. The tltle cannot be accepted as a

uqderstandlng within a problem field/ currently of

: worklng deflnltlon of value to the precise communication :
rejuired for research and operational efficiency. A maJor,

‘ obJectlve of the seminar must be qo re-define or cateﬁorls
the subject field to the extent tﬂat in future we-all| knowT
what the other is talking about when referring to crown o
disorders in eucalypt forests, For the occasion, the' ‘

vd definition has been made‘sufficiently fluid (or'vaguellf

p you prefer) to ‘ensure that all relevant viewpoints maw be FE
-represented and evaluated within the prOCeedings. - '_,,~;g5j
Initial hraftlng for this review was based on the condept y.!f

. primary crown is disordered te be replaced by a secondary

'vr,crown. The condition ‘can be progress1ve, ‘leading to. the

'efiultlmate death of the tree or group of.trees.

i : H
H i

| i

l

:To the forest manager, the 31gn1flcant feature of crown

:d'fldleback hs a change in the health or growth potential of.ﬁ_
v'the treeg involved, It can be detected by grqnnd 1nspéct-g
, ion'or from air photo 1nterpretatlon and represents a po-
dbtentlal dlsorder which may adversely 1nfluence forest
c:productlon, protection or amenlty values. o
. ; v ﬁ}y

!
{

The 51gn1flcance of crown damage onke detected (and ob~

viously etectlon is the flrst requd51te for 51gn1ficance)

”»iﬂudepends cn its extent in area and tlme and 1ts 1nfluence
on forest values, Survey and mapplng W1ll ass1st to

"13assess the level of 31gn1flcance._ The flnal assessment

”h:and‘the causal agencies. | SR . ,_AL

k&”It is only at th1s process and causal stage that strlct

'lprlmary crown may result from phys1ca1 defollatlng agen01es

 that cropn dleback in eucalypts is!the condltlon where the fg‘ﬂ"

fihowever, :requires knowledge of the process of the dlsorder :Tﬁ” i

deflnltlon of crown dlsorders 1s essentlal. Damage to’the f; o



‘»w1nds. Ahthough such agencies and
ily expla ned and of a transitory nature (the cause of | 1 |

" “drought damage.are'not necessarlly the result of random

" ficity, area basis and repetition.

- result frdm gradual crown mortaﬂlty due to upsets in the
ﬁ’phys1olog§ of the tree. In review however, it is dlfflculti
" to separa e destruction of the primary crown and its ef-
'f‘fects on j
.- by Phytophthora cinnamom1 (Podger, 1 72) vascular disorder S
1 by Armilleria mellia (Klle, 1973a) or direct defoliation by.fdeifgv
) Didymuria wviolescens (Mazanec, ]966)Ior Perthida glyphopa.fﬁ;
" (Wallace, 1970). The confusion|
'pre01se definition of crown dleback 1s furthered on con-

 :damage. l

'It_ls obvious that crown damage must be cons1dered as an

"'Vthe effect% of both condltlons, once developed, 1nfluence

v .the entlre organlsm. i i AR e T , O
T co T e S S RO N REN R R SRS
s S o T e Sy A RECETANEN Th UEE T

. . i S RN ML, RPN SRS PO
R e

2 cyglonlc

such as fire scorch, unseasonal frojt, hail!

heir process are read—i*'
.

wh;ch generally‘requlres no detailed research or control

effort) this is not always the case with external, direct

defoliation, Chemical pollution'causing direct leaf kill,

extreme attacks by leaf-eating insects and anlmals or

occurrences due to natural sequence. The importance of

- direct defoliation lies in 1ts|t1me of occurrence, spe01- R

|

There is a tendency to consider direct defoliation as ;
separate to the "crown dleback" which is of current con= ‘

cerniln Wéstern Australia, Southern &1ctor1a and Tasmania.

Thes condrtlons, described in %he following section, oﬁten\Vf’:’

resultlng from attempts at

‘. 51der1ng so-called drought effects whlch may result in a-

crown dlso#der due to excessive, transplratlon (1ncreased
exposPre), decreased root absorptlon, a comblnatlon of i

 both (1.e.'seed trees) or vascular impairment due to stem

1

t

‘ analogy to heart dlsease in’ humans. It can result from g""
. ‘almost any.enV1ronmental agency Wthh is ‘out of balance and

orest values: whether it results from root damageyu'td°”
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: L, ¥-'
:‘, As a worklng definition it is recommended that crown d1e-nf

back 1n eucalypts is considered'as the development of a

; secondary crown due to a temporary or permanent 1mbalance“rjf'*' :

v1n the environment, This is a functional definition Wthh":
i

.caters for detection of possible dlsasters. Detection is

the prime requlrement and influence on forest values is

the significant criterion,

iLack of development of a secondary crown distinguishes
Joutright tree mortality from progresllve crown dieback
disorders. Further categorization requlred for commun1ca~ -
tion and research in crown dieback problems i's also pro=:
bably simplest on the basis of control requirements,

Causal agencies could be separated'as‘atmospheric, soil !

t.borne, internal and complex, ‘Further subdivision could l
" be onlthe Pa51s of whether the ausal agent is physical,t
o : !

S

;_chemlcal or blologlcal. L

i ) . : . . ' ' |

V“-ipThe preamble and preoccupatlon with deflnltlon is essential

1
. to th&s retlew,‘and the symposium, rellmlnaryiwork hasL l

suggested that we know too little of the cause, extent a
%

"f evaluation| of eucalypt disorders in Australia to devote ﬂ

- too much t'me, at present, on detailed definition of the
|

problem area. What is requlredlhowever, is a worklng
separatlon which will lead to co-ordi ination and communica~ 'T

Stion ;n detectlon, survey, appralsal1 and oontrol approaches.
_ | . .

- i
3. Recorded Plroblems

! Do |

i !
; X |
\ ! ' !
As a practical approach, recorded 1nstances of condltione
rclevant to the seminar have been reported separately on’ a:
State or geographic basis. Varylng amounts of 1nformatlons'_iff
for separate dlsorders also make it ﬁecessary to group _ .

. hlstory, symptoms, locatlon and extent in a 31ng1e brlef L
. , e v v
‘ reV1ew. ;’ - L ‘_-'_,
[ : o j_ i
‘ _ | L :
3.1 Crown dleback dlsorders reported 1n Western Australla :

concern. i

V .

. S
Bels1 Crown deterloratlon in Jarrahq\ '




3.4.2 J et ebacks

3.1.3 Jarrah leaf miner..

‘ ,3;1r41'K rri dieback.

413;1;5 L&rp damage to flooded gum.

31,1

Crown deLerioration - Prior to 1952 foresters

- was believed to be assoc}ated with dlsturbance

expressed concern at progressive crown deterlora-,:

tion in cut over mature jarrah (Eucalxgtu

marginata Sm) forest in the northern sector of

its range (Wallace and Hatch, 1953)., In certain

areas the dense primary crowns of mature to pver—1’”'

mature trees left follOW}ng selection cuttlng
|
were observed to thin, tend to replacement by a

l PO
secondary crown and leave much dead wood exposed.y

" The condition was never adequately explaihed_and Q' 

has been largely ignored following the associa-

tion of a jarrah dieback with Phytophthora clnna-«{ej"
momi (Podger, . Doepel and| Zentmyer, 1965) There y

is evidence to 1nd1eate however, that even in thelf;i_"

absence of P. 01nnamom1 in W.A., certain areas of

selectively logged Ar disturbed jarrah forest

have experlenced crown breakdown. This s1tu@t10n

j}‘ezy'

due to logging resultlnglln fluctuations in the‘ 

surface hydrology. i
i
|

This is highly probable. Jarrah has been shown

to be very sensitive to waterlogging (Podger,
1967, Batini, 1968) and env1ronmental disturb-
ance in the jarrah forest can cause soil m01st4ef
ure and water table levels to fluctuate con-
s1derably (Peck and Hurle, 1972). Crown deter—
ioration following eelective loggincvcan be

observed to a lesser extent in the karri (Ef

' d:vers1color F. Muell) forest and is a common'
feature with seed trees in karri, Jarrah and

the lash eucalypts. The degrade of’erowns due ;-

[FERT
g
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|
v . R
%o exposure'followikg disturbance (Hayes and
* Buell, 1955) is wdrjhyvof further 1nvest1gat10n,

particularly with resbect to ecosystems belleved

“to be rellc or dellcately balanced cllmaxes.';ezf

© This is a _common view for the jarrah forest.

; e ... Jarrah also suffers a severe crown thinning
oo o S during seed years which occur generally on a

four year basis. LEss of crown due to this f
in [a decrease in basal area

association resulte
“increment of 40 peﬁ cent, dorlng the 1965-67

flowering and seedfng cycle. The crown thinning;,75>"
is temporary and refers to all age classes.; ‘

: sy S . Normally, the‘"crown detlerioration® con51derat10

“53,1}2 ' Jarrah_dieback - THis condition refers to the dleAh;,”,r

applles only to mature to overmature trees.)|

”?%s”‘ l "back of the crown \nd eventual mortal1ty of; Jar-;f;@fief
~rah din virtually all ecologic situations W1£h1n_;:;i; @V
its natural range (Podg r, 1972; Batini and| R
 'Hopk1ns, 1972). Initia records in 1921 of un- ;
. explalned deaths of Jar ah refer to small” dis-
“crete patches of dead Jarrah near Karragﬁllen in  ‘;ef

. 3 o | the northern foresj \rther small pockets of

g ; i':;ej' © .. dead and dying Jjarrah were ebserveﬁ in 1928 some
i f}', r:.t‘ :._oJ Tf‘ 80 km further soutn The disease had reached

. S  sufficient magnltude by, 19&8 to be con51dered an.

.’1mportant problem and resulted in the initiation

~of a JOlnt State~C mmonwealth venture to 1nbest1-.,='
i

igate the dlsease. |
: o

i [ r
The first symptoms -of t?e dlsease are usually
yellowing and deaths of bull banksia (Banksia

grandls Wllld ) blackboys (Xanthorrhoea pressii

Endl. ) and ‘zamia palms (Macrozamla re1d1e1 C.A. o

'y“Gardn.) in the understorey. ~Other less conspi- e
" cuous members of the understorey and shrub layers»fr"
‘are 51m11arly affected.‘ The Jarrah trees show "lé;ﬂf“
the effect at a 1ater s%age, often after all e

!
[ ’

B

1 Forests Department W A., Annual Report, 1967

. AU SR : B . l‘~"1 :




Qlthlnnlng of the follage and a dylng back of the
| branches. This dieback becomes progress1vely S
hore  severe until the tree snccumbs.: Deaths in

" the jarrah overstcrey appear to be random and

. Dlseased areas usually spread slowly, though the

 Bra), blackbutt (B, Eatens Benth,), bullich

& ! IR S g R

I ’ . }',

the understorey hasldled. The symptoms are a o

sporadlc. - Some 1nd1V1duals or small groups may

‘ survive for many years and then succumb quite

“rapidly.

I
rate of movement is qulte variable dependlng on

. the site, the forest type and the season. Some

moture trees, notably marri (E. calophylla é;

(B, megacarpa P, Muell), ‘wandoo (E. wandoo jrﬁ.

Blakely) and karrl(E. d1ver51color F. Muell) are!r",ﬂf‘f

tolerant to the dlsease. H 1..v - ‘ "’lfifdgl{fx;}:

|
i

apping or °'7M ha iof"th.é nopthern jarpah fovest
han vevealed Fhat % 800 ha AP B pRT aNE Rf Fnﬁfs“‘”

wvan Le alTeebed by bie 4 aes; (k] alid

S Hopkdns, 1972) . 1t i lipwever, Hot ﬁass{b-ié b
-:map dieback in southern forests from air photo~ e

- graphs accurately at this stage. Allow1ng for

~dieback in southern%areas and 1ncreases at t

- measured rate’of 4 per cent of the dlseased areaf:”‘»'
© per annum (Batlnl; 1973).. the current area 1nL -

h,{ fected is estlmated to be in the order of

80,000 ha., o

|

'The more severely aﬁfected areas are located in -

the northern and we%tern'margin of'the’jarrah

o forest concentrated in a belt from Mundarlng to
‘i:qullle parallel with the Darllng Scarp. Here
”hdup to 30 per cent of the forest may be affected TR S
o some . degree.‘ Proceedlng 1nland the -extent oft“{ﬁ
bﬂilnfectlon gradually decreases and: 1s less than' e

‘ifhione per cent 1n the eastern sectlon of the State B




if”Fbrésﬁ‘(Batini'énd'ﬁopkiﬁs,'1972)-

Batini (1973) has shown‘ hat the didease is

':t_most closely a55001ated w1th watercourses w1th,f-‘“m

. strong relationships existing between,dlseaSG‘:rﬁ;

. cutting history and disease and rainfall.
" Development was affected by a large number of e

f}-dualrfactors also provin

3013,
7 (perthida glyphopa Common) infests flooded gum

~and roads, digease and' soil type, disease and S

ecologic fectors-COnsideled. with the- 1ndiV1-hﬂy

to be’ 1nter—re1ated.

|
|

_ : - ~ _ '
Jarrah leaf miner - The jarrah leaf miner

(B, rudis Pndl.) and jarrah in the south-west

"'west, except on the

“of leaf miner in Jarrah round the ports and

’;:w1th cleared farmed areas.

”rdep051t thelr eggs. élngly under the lower epl-lﬁ?_
: ﬂffdermls of. the leaves.’ The 1arvae excavate;“;;-;"’j

. of the State (Wallace, 1970). Flooded gum is
7. attacked by the leaT min

§
¥ throughout the solith- LQ,{
REE

Darling Range. The tree is

'confined to watercoTrses and other moist situa=- Vji‘”

tlons and is not an 1mportant forest spe01es.

! ! e i

‘VIZNeWman énd Clark (1926)' irst'described outb(eaksr

”a, coastal townships 1n the|early 1920'5 and re~-

 corded” an 1nfestatldn near Perth as early as

1914, In the late 1950's outbreaks of the leaf
d'miner were noted 1n!Jarr h forest east of '

'foManjimuphand these éprea rapidly. In 1971 mod- S

“erate to heavy infe?tati'n covered approxihately&;f

1.4 M ha of which a proximately 0.4 M ha were

~.»in State Forest, the remainder in partly clepred-

' farmland (Mazanec, 1973, pers. comm, ). ‘Surveys

(Wallace, 1970) have revealed that the prime,

! -
Jjarrah forest still rema ns relatlvely free from i

?hthe disease and the. maJor damage 1s ass001ated

:ﬂThe moths emerge in Aprli-May from the 5011 and

;



'vsk9;j{, ST

i | |
'fjblotch mines within the'leaves and, on matura—i
;tlon in September—dctober, each constructs a cell.
. The cell is cut out leaving an oval hole in the :

~leaf. The ‘encased larva drops to the ground and %

L 'aestlvates in the soil until the- followmng Aprll.
"“:.Upito 30 larvae may reach maturity in one leaf"
~of jarrah (Wallace, 1970). ‘

“',Infested leaves begome dlscoloured early in Sep—"fﬂ"'
. tember and many of those “in which the tissue has
been destroyed are shed. The less damaged | :
4.:leaves are retained longer, but many drop off t"'
>'-'dur1ng January-March in the following year,i

. ‘ |
EZYSome 23 per cent of trees are resistant to 1eaf

'”fcfmlner attack. The annual loss- in glrth 1ncrement

”‘55ihas been assessed by Mazanec (pers. comm. ) to be|f7*

in the order of 70 per cent in the forest and 40‘
b | S IO
".per cent on the COastal|pla1n. o A s

l R

| It is suspected that parasitism and bird activitygﬂf_fff

*_may control numbers of leaf miners in certain
areas (Wallace, 1970). Controlled burning and
tree density are aspects, mentioned by Wallace,v

- ‘which may have relevance in the control of the

| disorder. g i o R !
‘I{ . . !

4 Karri dleback - To date there has been llttle‘ jle,

tcause for concern w1th rbspect to crown dleback-

- in this important commergial eucalypt. ‘Several
i 'years ago however, an 1sblated patch of virgin

| karri in Warren Block wap found to be dead,

”,apparently as a result of assoclatron w1th ,,:1; ﬁ,‘:

* Armillaria mellea. No further occurrences ‘have

' peen reported and in fact it is unusual to find . .

a karri tree whose death cannot be s1mp1y

o explalned. Although the fungus is. present 1n

. the southern forest actual known 1nstances of

“‘?cattack on. eucalypts are ‘pare.

'f,t'fijff@oﬁ1iForestssDepartmentyW.A.‘unpublished report




10.

“ﬂ;Sff}5leurp damage to. flooded gun - In certaln seasons

extensive lurp attack is 'found on EI rudls.,f

'Attack can -lead to complete defollaﬁlon and,iln

ass001atlon W1th leaf miner act1v1ty,-resu1t in

dtree mortality. Th1s attack appears +to be 1dent1-;‘

~ cal to that reported for E. camaldulens1s in v
South Australla and Vlctorla.‘ No adequate refer— e

ences to elther the local or Eastern States

51tuat10n is avallable.

e £>1f3;2}} Victoria
‘ J Rccent reports have documented accounts of eucalypt
crown dieback in ‘ : - = o
h75f3'2'1 'Bastern Victoria (Marks, Kassaby and Reynolds,
. 1972; Marks, Kassaby and- Fagg, 1973)

:‘3.2.2 ‘Dry sclerophyll forest in-the Brlsbane Ranges _ -

o , (Podger and Ashton,.1970 ‘Weste and Taylor, _ irul“»V
©1971; Weste, Cooke and Thylor, 1973). AR
:fjj;éaﬁr Dry sclerophyll woodlands at Wilsons Promontory
© . (Weste and Law, 1973) - |

ST AN

b ’
./ . All three occurrences art related to the presence

R R e
R e

of Phytophthora 01nnamom as a recent 1ntroduct10n‘,4

I ‘and symptoms are s1n11ar to that reported fﬂ

jarrah dieback in Western Australia. leferent

forest types and economic. impacts are conCerned

e

. i ) o
and it is desirable to review the three situa- |

'ijtions as separate entities.,
4.,2.1  Dieback in mixed hardwooﬁ forests of eastern

Victoria - Lee (1962) depcrlbed a rapid decline

and dieback of patches of several eucalypt o ﬂ}ikf
;5960165 in"eastern VlCto&la. Tt appears that .Ij‘; 
S ':the disease may. have orlglnated in: the late “‘ 2
o ;éﬂ_ffgil ’QH71930'S but was flrst recorded soon ‘after the ‘,ja‘;‘
ooy heavy rains of 195253 and 1ncreased furtherf,,.

‘;darlwg the wet summer of 1956 Lee‘s : 2

0
!

i e




CRAEL

TR

~ patches did not exceed 2 ha and that a total areaibsf

‘compllcated by past

ui;moisture; : 1

All dominance classes of'trees are affected by

" the crown is lost and there are maﬂ/ dead llmbs.lf

chatural regeneratlon in affected stands is , 5
»stunted and sp1nd1y,‘w1th|th1n, chlorotlc flat-,ﬂ

_llmbs.‘ In severe cases a cons1derable part of

1nspect10ns in . 1958 59 recorded that the largest

| was associated with road construction and heavy

logging on sites with impeded drainage. Durlng

- the past 13 years the disease has expanded

rapidly and been ass001atede1th the presence of

; Observaticns made in 197] based on ground survey

and aerial reconnalssance show that the 1arger

- dieback patches exceed 40 ha in area. Patches

| of dieback extend from the far east coast of

l:C:Lre damage.

1

I o |

", The diseaseée appears to be worst en relativel& i

V;fever, damage has been observed in well dralned

soils subject to oc%asional periods of exce351ve
| .

i
dieback Macrantherous spe01es show re51stance

~while the renantherous specles are. susceptlble.

development with dlemack in a few of the” éaJor

On severely affected 31tes most trees are kllled.c*

H*(}topped crowns, When\dleback assumes eplphytOtlc

of approxlmately 25 ha was observed. The dlsease]f‘”

P, cinnamomi (Marks,,Kassaby and Reynolds, 1972).

Victoria to Yarram and into the low foothills of . -
“the central highlahds. A total ‘of 800 ha shows s
severe dieback and about 4900 ha in eastern e
dVlctorla is 11ghtly‘affe ted. ' All damaged areas. rl;l$ﬁff
| are either close to'road or have been loggeh in x"

| the past, Identlfldatlon of* the .disease is %ften,a i

Va‘infe}tile,soils where drginage is-impededQ"HOWQc! S

‘Lightly affected stqnds usually show poor orown d]?




L jarrah dieback in that both understorey and over-;;g‘t'

+ storey plants are affected. Understorey spj01es;
[

ol were the first to recor
istorey species and.shrubs in the Brlsbane Ranges

'”ngThey wors. able to assoc+ate P, clnnamoml w1%h

o the presence of the understorey deaths.d Origlnalj

]fiproportlons the folaage of trees of all 81zes.» :
harsuddenly loses its sheew and beglns to w1lt. Thedr
oo leaves. turn yellow, them brown, and the tree dies =

{“,,w1th1n =3 months;of;theuonset-of the flrst;symp-n;:

toms. .

~ of east Gippsland. i" ‘ ! B
|

'Erfflnfectlons were 1ocated!along Marshall's Road’ in

s L
. .

Crown dleback in ealst Gippsland is similar to

ﬁshowing symptoms in Vicqoria include Stzgan’ra

glauca, Banksia maﬂginata; Daviesia-latifolia,

Xonthorrhoea australis and Bedfordia, sallclﬁa

ﬁ"(Marks et al, 1972). The symptoms develop more

rapidly than those seen in the overstorey and

are more severe. Most qf the affected plants z
- gshow severe droughﬁ,symptoms, the follage W lts !
and tumns yellow and thd plants dléd within a few L

weeks. In the ini 1a1 dtages of infection,

dﬁdamage in the understoréy preceded dieback in thef;]“j5

overstorey, spreadlng s veral metres 1n advance f

- of the damage to tﬁe forest canopy. ' " _w

Neither crown diebdck nor the causal a55001?te,

V‘P; 01nnamom1, has deen found in “the forests! of thett‘nni

"central highlands or in the hlgh altltude fbrestsﬁ]*dff“

f

i

The Brisbane Ranges - deger and Ashton (1970)
i a disorder -in under- = -

in Vlctorla whlch as s nCe been associated W1th

. a eucalypt crown dleback (Weste and Taylor, 1}*di
97). o

{
l

i
t

' The orlglnal workers, on observ1ng the under—" ‘
. storey symiptoms in 1969, correlated the s1thatlon S

“'fw1+h that of Jarrah dleback in Western Australla.l

t ‘ .

1

\




‘”'f{lo; 630 mm, Soils are 1ater1tlc, gravelly,

'”*7[storey specmes. There is a dense shrub -cover

the Brlsbane Ranges,!some 72 km south—west of
Melbourne.‘ The wood%and ccurs on a gently

ftundulatlng plateau wrth a |mean annual ralnfall

‘grey and yellow sands overlying dense mottled - = =

clays at shallow depth Eucalyptus obliqua, - " E. IS

' .macrorhyncha and ‘E. baxterl are the main over—”-

: of evergreens in Wthh Xanthorrhoea australlsl "{

‘is prominent, l | , K L

. ) !

I
‘*Podger and Ashton redorded four areas seen to!
‘be diseased in the rdngeslto be or recent: or1g1n
jand all less than 0.5 ha in extent. Weste and _
ITaylor (1971) and Weste, Cooke and Taylor (1973)

have studied the disease development in detail,

|The total affected arlea mdpped in 1970 was in

jexcess of 60 ha, conslisting of small patches

scattered over a widel areal,  All diseased siteS;
; ;showed appreciable increase'in area over a 5‘:
v_]month study interval (Weste and Taylor, 1971)4
‘;In poorly drained soiflls thle linear extension of

jthe disease symptoms Wwas at twice the rate ladcr--7
1ally (10.4m) and threL times the rate downhlll
f( 29.4m) as in moderately dralned soils (5.2m and j”"

|
b

10,2m respectlvely) Lateral spread on well

A‘fdralned sites was zZero, whlle uphill spread was

‘Vlf dess than 1,5m, even ¢n waterlogged sites,

rg-was 40o0om per year., The extension of dlsease ey
"*'alwnys occurred. from orlglnally 1nfec&ed 51tes.‘-

'"7WaaNo dlsease developed bn dlsturbed 51tes w1th the ;vf

'i01nnamom1 vas absent.

' | |

' Two years later (Weste, Coeke and Taylor, 1973)
'd.the rate of spread fo the$e s1tes over a perlodb'
o of three years along the Ve rge of ridge roads
was ‘measured at 171m per year. ExtenS1on of

',dlsexse by run-—off measured over the same perlod ;
b

;ie same topography, 5011 and flora, when P. ;Ejﬁj@: o Lo

]

{

o
Sy

W

|

i




1 N N . N
\ : . |

.WYV1sua1 symptoms appear f;rst in the understorey

| "and the grass tree (X. australls) is a useful

:"1nd10ator. The leaves turn yellow (the outer- .

’ifmdéb first), then a rich cinnamon brown, and
“wfflnally the umbrella shaped top collapses and
”“‘the grass tree dles, over a period of 2-5 months.
’ _Symptoms in eucalypts.depend on the.extent of ‘

| Y? droughting and of fine root destruction. The

] crown thins, followed by leaf abcission and

= dieback of the branchlets. Epicormic buds may

- develop then die with the death of the tree '

fgradualiy occurring over| a period of twelve,

months. More rapidi death may follow leaves los—
ing their shine, th% foliage appearing grey—_
green, The veins project to form prominent

"’ ridges. The crown phen apidly dries out, the:

»jlexves becoming a pale-grey-green and brlttle.':f

Flnglly the follage\turn brown and remains | ‘
death. Trees were usually;iutff

attached long after!

‘dead within four webks from the appearance of '

initial symptoms. | | ’ , ' e

'egrzaa

Wilsons Promontory < Diséased vegetation was

gfiret reported from the northern slopes of the

K :iVereker Range_at.Wi%sons}Promontory'National
| Park in September, 1970 (Weste and Law, 1973).

';The park is situated 240!km south-west of Mel-

" bourne and consists of r&gged granite mountalns B

;*fi-QW1th quaternary depqs1tsgaround the coast.

[
' since invaded three types of plant communlty'

}fThe‘pathogen-(P' ciﬁnamoMi) and disease has

:e;fdrj sclerophyll. woodland heaths and swamps.;[:
.. Dominants of both tree and shrub strata are | R
eﬁ;subceptlble and have been killed. nghly SuS= 1Qf'3: 

{‘ceptlble shrubs of the understorey such as f’ﬂ;~fa§2 “L

i a1
X. wustralls and Isopogam cerato—phyllus are

”debtroyed‘f;rst. These are followed 6~12

iL’“: ;f:



'ifj;j,' Tasmanla 4

“(Waste, pers, . comm, ).

 disease sites (Westf and’ Law, 1973).

15,

:',months later by less susceptlble shrubs and at .

least 12 months later symptoms appear in the

trees. In 1973 it is estimated that 40O ha of avﬂf

T‘tot:a,l of 60 000 ha is diseased, The area and

exbent of each disease site have been accurately

.4,mapped by Helen Veitch (pers. comm.), Spreed |
‘along the contour is very much slower (18m per.

. . ~ | | 9
year) compared with rates in the Brisbane Ranges ‘

‘(171m per year) Spread by water run off |

|

occurred at the same rate i.e. LOOm per year -,;:ﬂ*-
|

'

The disease evidently originated from tracked

© vehicles brought from infected forests near’ ;;:fﬂ'*w

?Yarram in 1962 to assist in flre control on the

; Vereker Range. The symptoms in both understorey

in the shrubby woodland Banksia serrata exhibits

obli

~within one or two months, In the understorey the

“ciated trees of E. a turned brown and‘diedl

extreme susceptibility of the swamp-heath

'Sprengelia inéarnatia was| useful in dellneating

1

Four eucalypt crown dlebacks,are currently recognlsed

1n

L
3-3.1

}fj3 3 3

‘1£3 3 u

=¢A flfth crown disorder resultlng 1n severe

Tasmanla. ' av-« u Sl o
: I . . .'_, . . 4 ]

ngh altltude dleback of Fe delegaten51s.'

Regrowth dieback. | | o o
Gully dieback, P S  2 §-'  'e_fff>:f
‘Bast ‘coast dleback.g ' o g o

i .
'

defollat;on of eucalypts'ln central Tasmanla 1s

i‘-1n<>1uded for reV1ew..,, [ w~‘;§

i

‘and overstorey are similar to those described’fo4,e'

“the Brisbane Range% However, the domlnant’tree’ﬁ°*'l’:

. marked chloros1s. Death usually occurred w1th1ni¢_5_;

" two months from the onset of symptoms. Assq~ SN




High altltude dleback of | E, delegaténsis ﬁ-T.‘
o - Baker - Thls‘condlélon studied in detail by e
?;?;Ellis (1964, 1971) qon51sts of a decline in S
L vigour and mortallty of mature ~dominant trees 2 i

3 3 1!

~of B, delegaten51s.

The disoirder can be seen on aerial photographs: L
of the Camden Plateau taken in 1932, It has' . |
been recorded for the Surrey Hills, on Maggsé. FE
Mountain and is most important on the Camden!
‘. Plateau where Ellis (1964) estimated: that in
1962 some 1,800 ha of 5000 ha of euctilypt forest
was affected. The dieback is most severe on "this
_hlgh plateau enclosed roughly within the . ﬁrlangle,
:Tronah Ben Nev1s, and Mt, Scott. Tt is re= -
‘stricted to altltudes above 760m and’becomes ,
' severe above 900m. A general estlmate of the e
! total area involved by the disorder is 2, 500
. ha (Felton, pers. comm. )

i

The severity of the diéback, found tb increase

witlh altltude, was related to the degree of B
_’4devolopment of rainforest: understoreys, it thus
 ‘|be1ng related to the tlme since the stands were
~jtburned (Bl1iis, 1964). 1

w - 5 i

:'Dleback sympt oms arela general thinning of the
~f;f011age followed by the death of the smaller
- branchlets and the inhibition of normal new

growth; leaves not.appéaring to wilttor shrivel
:'prior to falling. Some development of epicormic
f7:f“,“;f ufﬁ ‘Lg'shoots occurs, but is not generally vigorous éx—
| i Hj cept after scrub removal by road making or 1ogg1ng; ﬁ
;”Trees of all age classes and canopy positions’ are 4 ‘7”

[
alffected. Eucalyptus dalrympleana Malden which

_ occurs as an admixture in some stands is not
”‘affected.by dleback. f,“ S




"i, + "’_’ symptoms in E, oblléua on two temporary assess-"

|
!

17, ! ,
| ’ . //.9* o

oA : l
‘In some areas individual trees of E. delegatensis-

-have died amongst others which are apparently

8 healthy, elsewhere death has been general over a
‘ hectare or so in area, but the overstorey of

some stands is composed entirely of healthy '

eucalypts. The forests do not show the symptoms e i
" where the understorey has been malntalned in an o
" open mature by repeated burning. Deaths occur in.
~ neighbouring areas with older and denser under— ,N
‘ ‘storeys (Felton, 1972) ' ,
| |
Ellis (1972) considers that this dieback, whlch

is restricted to the trees, is due to mlcr04

" eclimatic changes of‘the soil follownng the ine- _
“vasion of the stands by rainforest understoreys,
. ‘ >

'
!

';,:3;5,2i Regrowth dieback = Dieback as such was first
Bt L_recognlsed in the south ¢f Tasmanla in 1964 when =
0. the first unexplalned death of a co-~dominant

o eucalypt on permaneﬁt yleld plots occurred. An

.~ earlier record of declln ng trees dates from

v‘f‘{j“f’i 1956 when descrlptléns were made of crown dlebackﬂ'ﬁ:‘

ment plots in a stand of | 'regrowth which now has
~ severe dieback., Beﬁween 1956 and 1964 regrowth
. dieback existed in the south at a much lower! level

than it does now, for 51nce 1964 the dleback;has

.| noticeably increased in amount and severity
'=> (301Lon, 1972). ’ 3
. i

'TIn the north east of Tasmania regrowth dleback

‘was Tirst noticed in 1956 in E. obliqus L'Herit
. and E, reghans F, Mgell after a very wet .
. summer.  Some of the patches that appeared then
'have since increased only very slightly. The
| same is true for a path of ‘about 40 ha in the _ N
- north west, First noW1ced in 1945, By 1947 mqny f:§ 5“‘”
wf‘treﬁb were dead, but the patch did’ ﬂot enlarée B
- and in 1970, still contalned live’ trees Wthh had ;;,f5

‘eplcormlc crowns, (Felton, 1972). | R ;




T at the end of the last century. The important

o'“J:prlmary crown of the eucélypt which is usually

: \gaccompanled or may pe preceded by the development

. Regrowth dieback has been most studied in south-

Y. ern Tasmania where there are appreciable areas of"

areas or roadside fringes (Felton, 1972). ’l g

. Barly symptoms of the dleback are death in the

|

1- i
. t

rowth resultlng from wildfires as5001ated w1th if

logging in virgin old growth forests which began”’

eucalypts in regrowth stands are E. obligqua, E.

regnans and E. globulus Labill., HEucalyptus
globulus appears to be relatively tolerant of
dieback when compared with E. obllgua or E.

., regnans but trees deadi{due to dieback can Le

found, The understoreyibelow the eucalypts is

dense, usually of the wet sclerophyll type butv

~tending to become rain forest in the moister habi—o]375

tats., The understorey has not been seen tO'die-f

except when very young as regeneration on burnt |

o

South of Hobart, regrowth dieback is common%on

_ the main island within qnvafea of about 16, 000
‘ha of regrowth bounded on the south by the

!
D'Entrecasteaux River aid on the north by tﬁe‘ {f~

southern watershed of t middle reaches of the

:Huon River. A fewlpatc es are known in the

catchment of the Huon bdt here regeneration is’

generally healthy ajs it is on Bruny Island, "%

" Tasmans Peninsula and in| the Concession of
Australian Newsprlnt Mllls (Felton, 1972)

i
i

' Regrowth dieback isitypibally a diffuse pheno- |

menon. Dead trees bccur as individuals or in
very small groups e§5001ated with trees W1th

defective cCrowns. rees\w1th defective croWns

.. not, accompanied: by dead trees are common. In

a stand there is a pappemlng of dleback patches.- :

- ¢
S |
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 ;usua1ly ‘the result of non replacement of
" abscissed . 1eaves, but sudden deaths where 1arge

© ‘parts of the crown ‘are retained as dead leaves -

" may be seen.,

, .8ince and occupy a completely negligible pro—
’ portlon of the lazge afeas of regeneratloniln

b_,waterlogglng 1n W1Ftera

of & secondary eplcormlc crown. Death is

" Dead seedlings have ‘ocourred in three situa-

tions, where the previous regrowth had dicback,

scattered amongst the apparently healthy seced-

» R
*.lings, on roadside frlnges and "in small deflnlte:v}'
 patches on shallow s011s. These patches were
" first seen in the late summer of 1969 in two

year old fegeneration. They increased slightly_"'“"J

in.size the next summer but have not expanded

southern forests (Feltdn, 1972) Were it hot.

for the fact thath cinnamomi was recoveréd from

' the soil and rootd of the dead and dying seed—
. lings, death would have been attrlbuted solely
_ to drought. Regeneratilon seven years old Tearb&'

" is not affected., wThis and the general heal

th o%

.~ regeneration on d#eback sites, now up to 11 years
. ‘of age, suggest that ddaths will be restricted to

very young eucalygts, tio presumably reappear as

© the stands oI regeneratiion become very much ..
!

' 7}f_,o1der (Felton, 1972);

. Within the southenn arqa, severe dleback 1§
R gonorally as3001aﬂed with flat 51tes liable to

| N
| -

i

~ Gully dieback - Gully 4ieback was first recog- .

nlsed as a problem in h969 follow1ng a maJor up—.jrlyr;e
~’surge in eastern Tasmamla of dead ‘and dylng e
i5e‘forest vhich was co—1n01dent with locally high
“éigpopulatlons of’ leaw-eatlng 1arvae of the seedllng'e': '“

‘['igdm moth Rosella Sp. These populatlons crashed

T




vl broke a severe drought ‘The ‘gum moth and

after heavy rains 1h Febmuary 1969 that also
i

1drought must have had some effect on the ex—
' pression of the disease, but the fact that other

‘agencies were 1nvolved is clearly shown by deaths_v.:ﬂ”f

‘elfwhloh have contlnued when ralnfall has been high

~ amnual rainfall is less than 1000, mm ami Suinie 1

"f7‘plower eastern slopes of the North Fastern H gh',!*?

 defined rldges and gullles.A Bucalyptus sieberi

"tfand gum moth populatlons low, 51nce 1969 (Felton,ip,_:?""

'Gully dieback is found in eastern Tasmmn;m,ﬁhere

are drier than w1th1n.the regrowtlh and hlgh altl—»'
© tudinal dieback areas., It is known to occur from'svf
' near Buckland in the south to west of St. Helens i -
- in the mnorth. In the southern part of its range, i
%“in the Eastern.T;ers,‘lt is relatively 1nfrequent,i

' the area most severely affected being on the

lands. Here dry sclerophyll forest types p edomiﬁf
;:ginate, tending to ﬁet sclerophyll 'in most gullles.*g
Typlcally, the topography of the forest is well :

|
rtf’L. Johnson is characterlstic of the drier ridgezwzt

'“}tops and upper north facing slopes and E. 3

fj;amxgdallna Labill and E. obliqua of gully bottoms Sy

. and south fa01ng slopes, the latter belng tﬁe
only renantherous sbe01es found.' EucalXEtu
. viminalis 1s scatte ed ttrough the m01ster ]b B

situations, w1th E. globulus in similar s1tda- ! 5fitf

L tlons within its zone of!occurrence.f Soil draln; o

5tia e is good in all topog?aphlc p031t10ns (Felton,f?

i

i | ; o
_Of 60 000 ha assess%d to,date by a1r photographlc 7

ﬁlnterpretatlon approxlmaLely 2, 400 ha were found

'f?to be affected by dleback-:most of , thlS occurlng

A 1n the westernlsectlon of. “the pper Scamander
g ' ?1973) reports

Palzer




2,800 ha total affe%ted by gully dleback
d”x!Comparlsons of photés taken in 1950 and 1969
‘ clearly show that. both the area affected by
“ithe d1sease and the 1nten51ty W1th1n affected

o!ﬂfpatches substantlally 1ncreased ‘in this perlod
‘"(relton,i1972),e Palzer (1973) reports, the. up—
VK#Mwmnmmeﬂﬂmﬂﬂwﬂwmﬁt&ﬂ%bﬂﬁﬂm WMF %ﬁ

'63m per year,

% R
i -
l

| :,?gﬁ.- “:The recognition oflearlx signs of the dieback is

d o . S made dlfflcult by crown defects due to perlodlc
e 1 fires., ‘In the most developed dieback patches

_all older trees aré dead leaving a few aca01as L

as the only live tall tnees. Healthy eucalypts |

‘occur upslope;, the.change from dead to heal hy ba

. trees usually being welll defined and, ‘on the

et

north facing slopes,, oftlen co-incident with the

= sharp change from E. ob 1qua to BE., sieberi.

~>Eucalyptus amygdallka ‘B. delegatehsis; E, obliqta*fﬁyff

. and B, viminalis are killled by ‘the dieback, though

" the last species shows siome tolerance, Bucalyptus

i

. ovata shows great tblerahce, living in gulliles
~where trees of the other species are dead.,-E.\ d ;
- sieberi rarely occubs in. gully bottoms but where
e f it does it may be k#lled% - ' ' |

’ . . : l :

In less developed patche?, trees. w1th dead OF

”f’ dying primary crowns but%apparently healthy epl—‘bl
N cormic shoots are common¢ Rapid deaths are morei"
‘*gifﬂ=frequent than with. regrowth dieback. ' Deaths are
”_1 common and patchy 1A the |dry sclerophyll under- ‘
*Z{storey wvhich is dominated by plants of the fami- '

.~ lies Papilionateae and Epacridaceag. Wet

‘-sclerophyll‘understbrey is-unaffecﬁed. S

o ! » l ' P
SR R b % I
R y;o”QT.Healthy eucalypt regeneratlon about‘h years old
‘%Qj”;fl_*‘,‘ may be found below %he dead trees 1h gulllesi.-kegi-fz'fl
co f'feVi_fxf‘where the understorey is not dense.% Seedlng, ’”?'

‘w};deaths occurred 1n autumﬂ 1971 an an artlflclal




22, '4'-.‘ i
'mf,regeneratlon trial establlshed in 1969. :thtoem"r"f”“”':
'Vphthora cinnamomi has been recoveredyfrom these

S dead seedllngs (Felton,_1972) o
i k4

 Bast Coast dieback - Along the east coast, espec-"'f

dally around Scamander and Coles Bay, there is
"fan extensive decline in E., sieberi and E.
‘:angdallna and many understorey plants suscept-

!hlble to P, clnnamomlr There are also some- poorly

v drained river flats and plateaux where Eo

'“;dangdallna and’ sometlmes E. obliqua and under- {*'fv

h"storey plants are declining.

Tt is considered that P, cinnamomi, as a recent

. 1ntroduct10n, is the likely pathogen.

,; 5:Insect defollatlon - Greaves (1966) has reported

7ﬂ:sporadlc defoliations to regrowth eucalypts of }*T»fbf

" height 2 to 8m in ‘central Tasmanla. _ The damage

vffls caused by a leaf. beetle Chrysoptharta ‘
41 bimaculata, pr1n01pa11y to young regrowth of

- E. regnans and BE. viminalis. - E. _delegatensis o

'is also readlly attacked while! E. obllgua and

B, 31mmonds11 appear to be reS1stant under

"Tnatural condltlons.g'

HffOutbreaks could be a55001ated with years haV1ng
f;-above average temperatures for December and ‘
T:fdannary and. the avallablllty of host eucalypts
dffwiihin a critical height range. .Kmlo,(1)73b)_v

' " however, reports that this insect destrbyéd:‘ |

ugffj;r;“fhi!f;ﬁQJ;moro than 40 per cent of the folrage in some areas:;f“”h””

~ . 0f 60 year old L. obl:qua and E, regnans in Lhe

‘ﬂ,gﬁ nh7;ffhf]f;tfl.1972 73 prowing season. He suewosbs Lhut such ‘
o o ' damage may lnfluence the growth and hoath of S

i ,flarge trees._ 1 globulus was much 1ess:#¥&‘




: . | 1,jﬂy’ e
Eden district - This i% I‘eg'arde‘d”as' a key

‘”fbecause of its close p&ox1m1ty to dleback

~in Victoria. Crowns have been extens1ve1y

v;}damaged but no 31gn of deterloratlon of t%eg
| "'understorey, and no damage to the overstor f
K‘*ﬁbeen deﬁected, except in a very~few wet;QQ_J
- tered @@w&h% T el

- tioms. Qccasioval. sea

 regeneration have been associabed W1th %hefﬁ.

ence of P, c1nnampm1 which is known to be

{

}dlbirlbuted in the area (Forest Comm1351on,:“‘
T N.S.WW., 1973, per% coj m.) '

Pratt and Heather (197 ) report recoverln% P,

cinnamomi. from eucalyp forest 1n N 8. W. #1th’

_ ng;locatlons - Gfeen Cape, Eden, Bega, east
Batemans Bay, Pen;ose,.Ourlmbah, CoffsvHaﬂbour
i . . . T
- and Orara, - . : R ‘ ERPEES T

1

“Newcastle district = At Ourimbah' some 80'km

‘from Sydney, severe. crown dleback has occurred

:;ln mlxed eucalypt fore?t. ‘This dleback dppea.e

_.!‘ 1A-l é”i. ”y< t
dmeback @es-

feHartlgan (1969) réported that the




2h,

being masked by seasonal variations in forest

~cover. Species 1nvolved were E. sali ,

t"g’ ' ‘BE. deenei, E, mlcrocorys, E. propinqua, E. . ~Wﬁ'uh.f1f

 peniculata and Syncarpia laurifolia. It was :
‘posgible in 1969 to detect the disorder with a

fair degree of accuracy and 1ndlcat10ns on the L
’apparent spread had been 6 km in 10 years, The_j
- affected area covers: about 30 km? between Wyong
" and Gosford. The forests have been exp101ded 3
'”,heavily for tlmber, contain a lot of land devel-ﬁ"
opment and small farms and has been damaged by
flre. There has been no spread of: the disorder

L

~to the better areas of Ourimbah State Forest,

| _

‘ﬁf'The disorder appears ihlpatches of aPPTOXimEtelJ;rJaA
f€f100 ha in extent orlglnatlng from about half wayu.?
”iuo a hill to the rldge 1tse1f and then spreadlng“
:;along the rldge. tods assumed. this patterh is:
' “due to distribution of susceptible species ’whlch’-
fftls in turn a reflectlon of s06il condltlons.' Itu

f“tWould appear that”thetdrsorder is of complex"

: causation in Whichasoil condltlon, psylllds and

.gf,Phytophthorafailjpiay a part.vV
Other areas - CALL 4uch 2reas in which P, cinnamoni -
V*have been located (Pratz and Heather, 1973) are i*vff
"fibelng 1nvest1gated[by the New South Wales Com—

“7fm1531on (pers. comm., ). 1The present 51tuat10n

i
I

" occurred. Crown d%eback of . eucalths in N. S W._r:f'”

sgﬂls regarded however, as the single most 1mpPr- -

: ytj‘tant threat to the forest estate. _’,;',V } e
¥ 2 A ' . .
: l E R

‘5Qj.4;4l‘Austra11an Capital Territory - Some dead-top or

“ﬁ_dleback condltlons are found throughout the wet

S |
--and dry sclerophyll eucalypt forests of the

A.C.T. These are most llkely to be caused by

:drought 1nsects and wood rottlng“fungl’f,r,;?f};ﬂ'i*7
f{(MoArthur, 1973, persf»' e

R S
i N

“‘appears to be that : very little serlous damage hasujyf*h”




'\lfh Phytophthora ¢innamomi was found in half the

‘;,Jehne (1970) sampled areas of dlsordered trees
. throughout the A.C. T. In general the selectlon :
- of sampling site was gplded by some v151ble
- symptoms of tree dieback, although these symp—xff

. toms were mainly confined to individual trees '

"on any appreciable area~were encountered. .

and no cases of complete death of vegetation

eucalypt. sites with dieback symptoms., Most dle-; ﬁlf

" back patches were found on waterlogged s01ls andii"'7

.either the understorey or the overstorey of Lhe

~Jelme (1972) reports on scattered trees and

- back and death in dry
'Range. Eucalyptus dal

' one hectare in ex&ent were on a steep, roéky slope

- with an easterly Espect at an elevatlon of 1000m.‘f*

v eupressiformis.

after high seasonal rainfall, ‘No area where,

vegetation has been tdtally killed has yet beeﬂ o

found in the A.C. T 'E

patches of mature E. dives exhibiting crown dle—» 

sclerophyll forest at Blue

rympleana was also dccas—

ionally affecbed.‘ The{dleback patches of up to

Most of the crown]dleback appeared to be less

. than 2 years old althopgh isolated dead trees

showed that there had Peen earlier deaths. He
suggested that the dlsprder must be largely due
to a high level of root para51tlsm by oncarEos

|
|

|
|
i

, o ‘ i
‘Numerous deaths of recently establlshed plants <

in the Botanical Gardens on’ Black Hill haVe beenj S

']/attrlbuted to P. cinnamomi activity by Weste

.ri (1972).

o lypts in the mountain %orests of south-eastern %,-‘*

. Australia (Readshaw,,1965) . The first outbreak

1”gwas noted in Bago State Forest in 1952 -53 and B
'subsequently other outbreaks appeared further.

\ .- |
i _ _ ’ - |
l

Phasmatid defollatlon of alplne ash - Since the

early 1950%s a phasmat d Didymuria v1olescens

. Leach has become a prihciple defoliator of euca~$

! L
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and further south of this with each successive =

generation of D. violescens. Ihitially its

.- favoured habitat appeared to be the peppermlnt—flftl

T?gum association of the E. delegaten51s - E-:

alrympleana Maiden alllénce, but 1ater alpine e

1;and mountain ash ass001at10ns were also heaV1ly'5€'
infested. The least favoured habitats were dry,"“ o

sclerophyll forests and snow gum communltles..'

o Approx1mately 1700 km2 of forest were defollated : '
 ”f1n 1962—63 and further defoliation occurred 1n'
1964~65 (Mazanec, 1966)> The most character-

istic feature of the phasmatld outbreaks has

"";been the synchronlzed occurrence of defollatlon B S
_ in the odd calendar.years (1955, 1957, 1959, etc, ):r‘”fi: .
i,é,w1th no defoliation !in the even years (Readshaw,-:“    

1965) . This corresponds w1th the two year 1 fe

cycle of the ‘insect. 1o » , i _ »Afe-m» o

. The effect of defolﬂatien on the growth and sur-ff'”-'3-

vival of the mountai euCalypts varles con51der—*

,ably accordlng to thF species of the host tree._,j‘f.g{;.‘
Bucalyptus radiata Shieb, E. dives Schauer, E. |

" dalrympleana, E. viminalis and E. maculosa RiT,

.l Baker can survive repeated defollatlon malnly by.
! precducing large numbprs o& epicormic shoots.r _
”?~Euchyptus delegatensls and E. regnans are mdre e }‘ |

. N
sensitive to damage %nd both species . have - |

. L suffered con51derabl mortallty after only oﬂe‘
.. complete defoliation, Sh pherd (1957) described
b?ff:the effects of severe defellatlon-of alpine ash
! at Bago State Forest and $howed that serious
‘;ff;mortallty and depres§1on ef diameter increment
U'Qeoccurred. Mortallty,of meuntaln ash defoliated
'#fiby'phasmatlds dur1ng|1960—61 and again in
__Qf196° 63 reached 83 per ceﬁt w1th1n two years of
i:‘(the second defollatlon (Mézanec, 1967) The-;
'feffect of succe351ve defo;iatlon on . current ahnual




‘{,tmon of one per cent in 1951 to. 56 per cent‘ln

Hii~carr1ed out on insects which defollate eucalyptS“iﬁ

’*Jnsurveys during the past 8 years have studied

S radial increment ranged from an - estlmated reduc—fi

»lh51962 and averaged 20 per cent over the outbreak t
' period. of 16 years (Readshaw and Mazanec, 969)
;

lirCrown diebaclk: of eucalypts in woodlands and

7ﬁf%plantat10ns - Tor manyiyears research has boen

-in south-eastern Australia by Carne. Biennial '

insect infestation of trees bordering a route of
some 100 km extending from Canberra to Euroa f
~.in Victoria (Carne, 1965) Most dieback ob- |

served in the survey appears to have resulqed

f'from insect attackl . - ]

(1) . saw-flies (___gg spp. ) are among the ﬂost
» i‘d important defoliatbrs of woodland eucalypts'rf
- and are often present in numbers. sufflclent'd‘

to destroy the entlire foliage of host treesg

" These 1ncludelE. melllodora A. Cunn., E.

fj‘ blakelyi Malan and B. camaldulensis Dehn._.fa":uh

~Perga affinisg! is ohe of several species

~likely to prevent the growth or successfﬁl =
establishment of plantations of these: and S et
several other| euc lypt species. Relaﬁed N
saw-flies arq resﬁon51ble for severe and

“repeated damage to eucalypts domlnant in

"alplne or suq—alplne catchment. areas.}
o . ‘

The principai are% occupied by.the‘speciese Can
lies between the SMO mm - and 760 mm 1sohyets
‘where these dellneate a 50-100 km wide
~corridor from Seynour in Vlctorla, north- o
east to Coolqc 1n.New South Wales. To the'f?f&}7>
east of Coolac, the 1nsect becomes progresse;,ﬁ
>1vely less abundant and has. not been found

east of Gunnmng. {The wetterfand colder

limit is defined W1th remarkable pre01s1on
,,from Seymour‘to Canberra by the Hu@e
’HLghway (Carne, 1962) o

A" BN




.{;The saw—fly is an 1nhab1tant of river. Valley .

'w-}woodland rarely becomlng abundant in other:

~gituations and belng ‘absent from. sclerophyll

ffﬁ?forest formations. The susceptlblllty of

i?tre"s to 1nfestat10n is 1nfluenced by seas—fvl
 omal productiom of mew Toliage. TOBR FIAWw= "
 ing in sites where the water table is high,%?h’ﬁ
- and whose leaf production is to a large ex=
:"tent independent of rﬁlnfall patterns, may ST
E :  be subject to chronlc[attack (Carne, 1965) vfﬁfﬂvtf{
| (zh)Chrlstmas beetleg of the species Anoplog

thus montanus serlously damage E, albens :

i
l

in the Cootamundra district. ‘Extensive dle-ffhf'; R
| "vyﬁi3jback and mortality foilowed a series of i'  :{;f,_~

: tﬂ}f]'f'“’ seasons with very high beetle populatlonQ. iR
‘f( This insect alsolcaus s extensive dieback

igtof road51de or oynamental plantings of E.

~rubida, E. lindleyana| and other spe01es in S
- the Australian C?pltaL Territory (Carne, 1973;?{;‘73
I pers. comm,) | :

[
!

{
]
T B . ' [
- };“4‘ The species Anoplognathus porosus and A.
|

chloropyrus defoilate plantatlons of D.,

- grandis Hill in the Coffs Harbous™ reglon,
. (carné, Greaves and M¢Innes, 1973). Severe'bi
B ,‘vh-dofollatlon is llmlted to young trees, rd
‘,ufy_e'»plunted on old grassl?nds. .Leaf beetles
(Paropsis and Chrysophtharta spg,), a sap

sucking bug (Eur'mell sp.) and psylllds also

attack these pl tatiens.
, i
(1Ji)Psy111ds have resulted in dleback of E.

blakelyi, E. camaldulén51s and E. melliodora

. in many rarts of" southern New South Wales9l”7-lh
and northern Vlctorla (Carne, 1973, pers.yﬁ

/
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ﬁ'(lv)Paropslne beetles and their larvae are

.ﬂxpromlnent among the 1nsects that defollate

'.3A7~Wood1and eucalypts in south eastern malnland
v Australia. They are active from late sprlng
ﬂf'unhnl early winter and can cause dieback or ,a_[j.'-V
' even death to eucalypts (Carne, 1966) . gOne |
‘  'of the most abundanﬁ paropsines is Parppeis~-
atomarla 0l., In-‘the AustraliangCapital'-

”'f Terrltory the eucalypts most commonly

5 gt biaetaedd) e T Hilbddeddvdid,, T, madl tl’;\d'(;m"\:\, ’

e S e RN O pnlyanihemos ‘Schau and E. fastjgﬂta [ O o
“Lo.. ot Muell. In the A.C. T. and N.S.J P. atomaria

‘was abundant only on young trees or on coppmce{

“growth, both 1p savgnnah woodland and ﬂn dls—

;»fIqui,}‘turbed scleroppyll forest. Mature treés
F oL never supporteg numbers of the insect suffl—

cient to causetappre01able defollatlon!(carne,f,ﬁ3f

- 1966). However, in| extensively cleared areas.

Cin Vlctorla, severe defollatlon of welu-grown-if.gfw
shelter belts éf E. | cladocalyx has. been o
caused occas1oﬁally by thls 1nsect (C J.

Irvine, pers., Tomm.‘

"3;5;f Queehslénd | 'i
i : _
To date there have bee? few reports’of any eConomic

~L*":_effects of dieback 1n ucalypts. of partlcularlln—

' ferest in recent years |is a decllne of E, drepanophylla

S .(grey ironbark) . Thlslhas been noted ‘around Br}sbane,‘
__Q;{*fNaMbour, Gympie and Jimna. %- e ;

|
1
|

" In areas where damage occurs, death is w1despread on

§ : R ; fis1tes ranglng from gullles ﬂo ridge tops and grey
*»,'kje:_ﬁf‘ ;ffjfelronbark is the only saec?es affected, Death appears_f
_ to be mainly of trees df the larger girth classes,:
; A:;-Incidence of tdp:croﬂnihieb%ckjis_fairly_frequent;'
? o ,fT:;~Q?ﬂ-In the Mackay reglon reports'have been recelved of thef

"1‘death of patches of trees ranglng up to 2 ‘ha in




‘-.':__30.‘_'» -

”oextent. E. carnea has shown. the greatest re81stance;fﬂ

”ito the disorder. 5pe01es malnly affected were E.'j'

5}teretlcornis, E. intermedia, E. creba, Tristania
/ sauveolens and Glochidion feﬁdlnandl. No pathogens*'

" have been recovered from these areas on the several

© occasions isolation work has been undertaken. Fea-5f'
'3}¢tures of these deaths were that there were propor-p;;

""" tionately more trees dead-in the gullies than on "’
Ah'rmdﬂes and that most of the deaths appeared to have;:,;j'

B f}ig73155f5occurred over a relatively short period of time.
' These forests were not regarded as suitable for -

~ hardwood management. i ' i

! .
1

i ;

i In general, stag headed euca%ypts are evident through e

"ﬁ'many commerclal forests but it is impossible to say

: whether this is due to overmaturlty, competltlon, )

“droughts, mlstletoe,'lnsects fires or fungl. Though‘""
: N \

"flnjrementS’may be:affeCted, fhe incidence has no. S

- mag erlal effect on sele tlon of trees in forest ‘

< management (Queensland Dept.. Forestry 1973, persL B
o ? E " : }'

. Phytophthora cinnamomi has‘bjen found associatediwithfﬁJ"

chmm.)”

vdlLback in a number of instances. In North Queens-
e amd in a survey undert%ken with the Australlan
pffNatLonal University thelorga ism was found ass001ated';54”“
) _v_h:wzth a slight decline ol Eucjlzptus species near '
o “ff;Kcnnedy on the coast. On- th Atherton Tableland, 1t

‘“.occurred in two separate locations near. Ravenshoe.

" with E. acmenioides and E. eugenloldes suffering.

fff_dleback. Few deaths had occurred in the areas. _'
zfr@ueensland Dept Forestry, 1973, pers. comm.) :

o 846, So'uth Australia and Northern ;Territory

. No: factual reports concernlnﬁ eucalypt crown d1eback JE
FERIE A

. from these States has been recelved W1th the ex-

*:ceptlon of sporadlc defoliatmon of E.,camaldulen51s _j “ff]

’1n South Australla by psylllds.‘f :ifi_jﬂff 7; “‘
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“3tjj;7;1; Fire - Under modern management methods it is

"usual these days to omlt reference to the serlous ‘t;hﬂf‘

}5fieffect that uncontrolled ‘fire has or has had
Con promotlng crown dieback in eucalypt forest. -

p”kFor the purpose of this seminar such an omission:

is unacceptable. Within Western Australia at

: e R fleast, uncontrolled fires have devastated sev—
'é;eh_-Lfg_P;ﬁﬁlhjffferal National Parks and water catchments in dry
. _1 ¥ fi _,"” lsclerophyll forest within the past few years.
5:-[-& dlf?]iﬂ, - fMortallty'and crown dieback resulting from theb
. . relatively recent Dwellingup, Dandenong, Hobart
”“1and'B1ue Mountain fires represent greater changes

7e1n forest values than can| be accredited to the - -

 numerous 1nstances ok crown dleback summarised
“previously. Flres represent a d1rect loss in
~wood values, increment and aesthetlcs but may

also be precursors of future disease condltlons

|

'E(McArthnr, 1973. per%. comm.). ' ' ‘ i

g2y Drought - Eucalypt crown dleback due to drought
ST I

' has been mentioned 1n conJunctlon w1th gully |
‘dieback in Tasman;a,iregrowth dieback and several
insect problems. Drought alone must also be-

| pecorded as a major cause| of eucalypt crown dle—.

_back in Australia.

A
LA
L
'}
.1
=3
4
B

\

i

1

‘

l{;iffftjﬁPook (1967) has repoLted effects‘of the’1965

1 drought on eucalyptslln tpe Canberra district.

:TﬁWldOGoread wilting and d%ath of eucalypts in

" native forests and woodland resulted. Water

stress 1n eucalyptslf1rst became apparent at the

“end of February 1965, the flrst quarter of 1965
‘fifbelng the drlest on record in the Canberra area.

5 erltlng symptoms were 1n1t1ally obv1ous 1n trees SRR
sof B, rossii Baker and S 1th and’ E.,chrorrhyncha

R Muell in- 01rcumstances where normal dralnage "

";5through shallow somls had been 1nterfered w1th,
P

l .




" especially on warm slopes. By the end of March
C**;waterystress was apparent‘in forests over a ‘wide

L area. Stress 1n mature trees was flrst notice-

~ the foliage of the exposed parts of tree crowns -

' that there was often a superficial "scorching"
‘"fof crowns in forest stand haV1ng a more or leSS';

”,twcontlnuous canopy. uater l ‘"scorching" was

,‘ifjlapparent on the exposed 51des of tree crowns ¢n'
”;f;!slopes of westerly to|northerly aspect where

'-;'deszccatlon was 1nten§1f1ed by dry w1nds.- P

: tated 1nva51on by bark beetles. . ' o

J{ With 1noreas1ng desiccation leaves gradually

'fichanged colour, became yellow1sh or chlorotic and5”v
:thdled of' f, Leaves more-than one year old were
‘_Lif:shed during a period of intense litter fall 1h'
'*f']the early stages of the drought,

On many sites,. there was at first a tendency'forrirff"za

to be more desiccated thaq that afforded protect-.,f“ff'“'

’f'lon in the lower levels oﬁ tree canopies or on

the cooler aspects of tree crowns. This meant

v|‘,
Lo
I
|

i . l' o . Cd

S
v‘Deslccatlon of wood and bark and subsequent:

?

; ‘lishrlnkage caused splittingl and decortication i
, ,x'lor’bark Shedding to warying-degrees»depending:ohs
b»the dryness of habitat, treevage and species
‘ hdfcharacterlstlcs. Progressive dehydratioh ulti- |
'~;g’mately led to exposure and destructlonnof'the '

»flcamblum of droughted trees, This type of 1nJury

_”:was frequently llmlted to the exposed s1des of .
o | ;

o tree boles and main branches. Deterloratlon of

«fftreos under stress early in the drought facll;—f}hV

T

.'t
i

.;ﬁMaxlmum drought effect on éucalypts occurred :
in dry sclerophyll ass001atlons and occas1onally
11ijexLonded 1nto marglnal savannah woodlands. Thef}=ff
“eigeueral pattern was for w1it1ng of trees to’ 1
o _occur on llghter textured 'stonler and shallow

lis01ls,'espe01ally on steep sunny aspects. The

;y-,;-rxu--'

- able from the unlformly dull appearance of follage. p__ff

: ujffln extreme cases turned ‘brown and brlttle as they ;;,”




" most severe injury to foliage and bark, together .
viLVW1th high mortality was found in soribbly'gum. L
fLStrnngy barks usuaily sTstalned severe w11t1ng

Cwith less obvious bark njury and low mortallty.

uiiRed box (E. polyanthemos Schau. ) was rarely B
”i“fv151bly affected and suffered least damage. Other .

'T,mlnor species which wilted or died in some stands

“”“1nclude B, goniocalyx, E. dives and E. brldge51ana,:

?fAt some high mountain statlons E. pau01flora

B, stellulata and E. delegaten51s suffered some fb

= deFree of injury. All 1ze classes of drought
'susceptlble spe01e$ from seedlings to overmature

veterans were subJected to 1n3ury and mortallty.~

 Most stands made rapid 1ecovery after substan-
'-fhgb'b  tial rainfall of July and August 1965. In fthe '@ .

.‘afollow1ng sprlng, hoots developed from eplCOrmle ;ffflg'
" buds on all but the most seriously decortldated R

trees. Durlng the‘qulte dry spell in January

.S_1966 epicormic grthh wilted on ‘several damagedédeﬂ,rﬁf
. “trees in areas where mo tallty had been hlgh.
' 4 Some of these trees fin 1ly died” (Pook, 1967)

S , b
.:}a@TfA'series‘of'drOugh! yea s during the period‘1968-
'%lyw'and 1973 in the soIth-w st of Western Australia

.tf~&‘j“ft;rajb’has also resulted ln crown dieback of some euca-p'
i | [ lypts in dry Scler¢Phyl ‘forest, = This coincides
i i»bythh a record drought 1? the eastern goldflelds
S woodlands 1n wh1ch|many of these unlque specles t;
o lare sufferlng extréme crown damage and mortallty'
SR (Fm_eqfa ne‘pt - W A’;. uﬁpu}'ﬂ—1 qhod)m” T | S
’4& ".Dlsouss:um ; : A ’ SR
1ai;Few of the dlsorders reported haye been detalled to‘the
eu‘enm:dﬁaﬂ 0 amhm conimauls §6ﬁ5i¥mmﬂf<0ﬁurﬁﬂ<ﬁﬂqn9u0

di mebnods of identification amd possible economid implica-

ivd_‘Wl::Lons can be developed at tbls stage.f It must be obV1ous ;drff
?7-r:to the- reader,vhowever, that in total, ecoﬁomlc 1mpllca- g

L tions of eubalypt crown dleback are conS1dérable and that
‘.drthls semlnar is well warranted. i""' B '




*ffKnown soil pathogen>4'Jarrah dieback (Podger, 1972);;f3
'ff?the Victorian diebacks (Marks et al., 1972; Weste o
" 'and Taylor, 1971; Weste andj Law, 1973), potentlal T
‘-tdlebacks in New South Wales (Pratt and Heather,
1973) and Tasmanian east-coast dleback (Palzer,
fﬁ;1973)q These ‘problems are not completely understood
1’}”and control potentlals and procedures need to be B
~developed. Phytophthora cimnamomi is, however;

" expected to be a majoﬁ'causal agency. i

?tInsect damage - Jarrah leaf miner (Wallace, 1970),

J‘fphasmatid defoliatlon (Readshaw and Mazanec, 1969)

‘,Tthe balance or 1mba1ance of these natural agen01es

and-the various: seedllng \d woodland defollationsvga

,_Li(ornaves, 1966; Klle 1973b Carne 1962; 1965; |-
';‘1966 Carne et al. 1973) hdve identified causal

'“fagen01es and, 1n some 1nst ces, acceptable partlal

" control technlques.‘ he e vironmental bases for

”'requlres greater con31dera iom., - e

- Altered microclimate l Undlr this perhaps mlslfading e

‘headlng I‘have groupe | jarrah crown deterloratnon

(Wallace and Hatch, 1953),-h1gh altitude dléback of -

:'E. delegatensis (Ellls, 196&), gully dleback |
'(helton, 1972) , Ourimbah dieback (Hapflgan, 1969)

v{?iand regrowth dieback (Felton, 1972). At present

‘hot known or have appTrent

'1mbalances due to the

n~the causal agen01es o theie diebacks are either -

y resulted from natural -

process of forest management

17Qand exploltatlon. This latter factor could be

L7 agsociated with groups L.1{and L.2 and probably Litft

“-jls the complexlty of natural factors whlch may bev a::'

; ‘fuln 1mba1anCe whlch dmstlngulshes the! above group. ﬂfi-”
'1gﬁfIt 1s suggested thatfthe unknown potentlal threat it ;
|




,_posed by these dlsorders requlres thelr thorough

V-ffﬂdemands the 1mprovement of!ecologlc knowledge 1f
future forestry in Australia is to be soundly

"tbased.

'"Q?‘QfﬁztﬂFlre and drought - damage by these two: natural
"2”'””s'agen01es is basic to natural eucalypt %ystems.
The delicate balance of natural flre.sequencesi
SR .‘,:'h[w1th speC1es presence and V1gour,.as-indicaﬁ€d?by
IR pﬂ'eg*:fgﬁ high altitude dieback .(Ellils, 1972), demands in-
oreased knowledge of flre ecology. Too little

vd'srburnlng or too frequent burning may Jeopardlse the E

i,:balancevof entire ecosystems. The-role of drought

T,w‘f-:of mortality in P, cinnamomi problems and gully

';_4nflﬁences of major drought‘on eucalypt ecosys

be

d%ff; %Pcok; 1967) have not peen adequately studied,

t is not intendedathat thiks grouping should dd

ore than to assist the semfinar participants td

ipproach the detailed proceedings Which followWWith' o

qome initial screenlng]of the varlous crown dis-

drder'conditions which

W111 be more efflclent -and practical w1th the

’ development of. successtve ro1ews and sess1ons.
o 5 ! ¢ :
. r ' : ‘ - !
MR : . ’ : v L
v(*5-p_Refereqces i ! B
H : . : B . i

thdra 01nnamom1.aII Thlrty two month old Plnus

Elnaster. For. Dept W A.‘unpubllshed reporte

Batlnl,!F E. (1973)‘- Jarrah dlebéck - a disease of the’
v~».t arrah forest of Western Australla._ For. Dept. W A.:
d?}p' Bull 84‘(1n press) "‘”“ IS : '

iy i 8 e e

1Bdtini§ F.E. (1968) - Screenlng for resistance o Phxtoph-f

?'rand early 1nvest1gat10n in detall.‘ Thelr ex1stence”di

in disease expression as folr instance in the case R

1dieback.(Felton, 1972)| is poorly understood.v ﬁhe’ e
et

coulE arlse.. Thls screenlng.'f
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J jBat1n1,F E. and E, R. Hopklns (1972) - Phytophthora
e cinnamomsi. Rands = A root pathogen of ‘the Jarrah
forest. Aust . For. 36 57 - 58

“tffBird T.Ja (1973) - A review of eucalypt regrowth dle-_j.f
‘back in Tasmanla. Unpubllshed report._E, & T.B, '

/””eBowllng, P.J. and D,E, McLeod (1968) - A note on. the e
Q presence of Armlllarla in second growth eucalypt ,x ;le etej?
stands in southern Tasmania. Aust. For, Res. 3 (3) g
. 38"~ Lo,

f”Carne, P.B. (1962)'—'The characteristicé;ahdfbehavidur? -

‘of the. saw-fly Perga afflnls afflnus (Hymenoptera)
AUS'( ] Je ZOOl. 10 1 - 3“’ ‘

'*aCarne, P.B. (1965) =~ Distribution of the: eucalypt- RN
defollatlng sawfly Perga afflnls affinus (Hymenop~l el
era) Aust. T, Zool. 13 593 - 612, '

v ‘CarnZ, P.B. (1966) - Deological charactefiStics'of the “':W 
R eucalypt-defollatlng chrysomelld Parop51s atomar1a i
401, Aust, J.rZool., 1h: 6&7 - 672,

{

Qfacarne, P,B., Greaves, R. T G- and R. S. McInnes (1973) -
) Insect damage to plantatlonngrown eucalypts 1n north

coastal New South Wales, w1th partlcular reference to.

Chrlstmas beetles. ,Paper submltted for publlcatlon.;‘efﬁérx»‘

B EJliS, R.C, (1964) - Dleback of alpine ash 'in north
R eastern Tasmanla. Aust ., For. 28: 75 - 90.
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