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Eucalypt Health: Defoliation
Impacts, selection & monitoring
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Threats to Eucalypt Health

AAbiotic- drought / frost tolerance etc.
ABiotic- insect pests & disease

Mortality

_imit productivity

Reduce wood guantity & quality
nteractions with heartwood?




NZDFI & Eucalypt Health

A Futureproofing developing industry by reducing &
mitigating risks

AMinimise impacts
¢ Select for pest tolerance
¢ Optimise tree vigour

AMaximise sustainability
¢ Effective pest monitoring
¢ Economically & environmentall
sustainable management




Pests are inevitable;

A63+ eucalypt feeding insects in NZ
¢ 30 eucalypt specialists establish
¢ c. 1/3 require some control
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Pests are inevitable;

Ongoing risk:

AProximity to source 1800 km

APrevailing weather

AClimatic similarity 2 "
ATrade & travel T < T AV
AN [

AFood resource

AEnemy release

Close et al 1978nt.1 JBiometerology22
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AAIl crops subject to pests to some degre TR R

A~450 insect species feed &inus
A~147 in NZ of which 40 can feed @dliata

" ... toignore the notorious susceptibility Bfradiatato
Insects and fungi, the extreme vulnerability of the
extensive monoculture in which it occurs . . . Is
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Canadian biologist J. J. Geyse(1955) forest health program
report commissioned by NZFS



Sirexwood wasp
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A Site matching, stand management, biocontrol



Insect Threats to Eucalypts

AMost damaging = leaf beetles
¢ Paropsis charybdisl916
¢ Trachymelasloanel- 1976
¢ Trachymelacatenata- 1992
¢ Paropsisterndeatag 2012
¢ Paropsisterarvariicollisg 2016

A+ 13 others intercepted since 1955~

A> 400 species native to Australia
¢ Can we manage the risk?




Paropsis charybdis

Almpeded early industry
AStill outbreaks in central NI
A Site matching & biocontrol




Not all leaf beetles are equal
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Reducing Pest Risks

ADCKNAGDS AY (GKS LINBa

A Established pestsresponse to new
hosts & environments unknown

AFuture pests unpredictable

APest mitigation must be;
¢ Effective
c Feasible
¢ Environmentally favourable
¢ Socially acceptable




1) Selection for Pest Tolerance

ANZDFI species not commercialpwn - limited pest
iInformation

AE.argophlioag poor host for
P.atomaria(common AU pest)

AE .tricarpac sideroxylonals
variable & heritable = good
basis for breeding for pest
tolerance
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1) Selection for Pest Tolerance

Eucalypts vary in nutritional, physical,
chemical characteristics

AEucalypt defoliators vary in time & spa
¢ Food /stage preferences
¢ Host species composition
¢ Interactions with environment

AAssess variation

Aldentify most pest tolerant breeds from
those selected for elite wood & growth
properties




General ToleranceProgramme

APart 1: screen wimproved genotypes for ongpecies to
develop assessmembethod

APart 2: roll out screeningcross species & genotypgsas
many sites apossible to inform selections

APart 3: screen improved selectiotzssconfirm selection
choices

APart 4: repeascreening of initial material to determine
the ability of early assessment to represent hedith
growth later in therotation



Natural variation iikE.bosistoana

AGenetic susceptibility to 4 pest species
A200E.bosistoanal5s families
A2 assessment methods compared overrg
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Preliminary Results

ASome families are showing more / less tolerance

0.0

AAIm ¢ rank all families for
pest load and impact

o
NS

AFEuture- links to chemical
traits?

Proportion of damage per shoot

108 130 104 114 116 195 000 170 111 171 134 128 138 135 133

Family



Specific ToleranceEucalyptusariegated beetle

A January 2017
¢ 3 HB trial sites assessed
¢ 11 eucalypt species

ALevel of chewing damage
¢ Other species present

AOLS; eggs, larvae, adults




Specific ToleranceEucalyptusariegated beetle

AParasitism observed

AAIl species chewed
A0%- 60% defoliation

ADegree of damage variable
c between & within sites

AEggs/larvae minimal & variable

= basis for selection




E. quadrangulata % E.tricamaX

Ratio of damage levels
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2) Pest Monitoring & Management

AUnderstanding link between defoliation & impact
¢ How much defoliation can eucalypts withstand?
¢ In which part of season?
¢ In which part of rotation?

ADetermining action thresholds
¢ Understand regional pest phenology
¢ Quantify links between pest numbers & future impacts
¢ Optimise monitoring methods



Defoliation Trial

AHow doe<E.bosistoanaolerate and recover from defoliation?

¢ Is it worth controlling pests?
¢ Whenc¢ decision point?

Manual leaf removal:

AMimic chewing defoliators
ASeverityc 0%, 50%, 90%
ATimingg spring, late summer, both
ATotal 140 trees, 20 per treatment




