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MisSTON STATEMENT

The role of the Cooperative Research Centre for Sustainable Production Forestry (CRC-SPF)

within the forestry sector is:

To sustain the productivity of and enhance the economic benefit from Australia’s forests,

through excellence in research, training and technology transfer.

@‘BJECTIVES

The CRC-SPF will provide the following benefits:

» Ensure the long-term viability of Australia’s forestry industry through high-quality, relevant
research in sustainable plantation forestry.

* Produce research outcomes which improve the competitiveness of industry partners, as well
as being of interest to a wider range of stakeholders.

» Improve the efficiency and effectiveness of the applied research and development of industry
partners through fostering and facilitating cooperative research.

» Provide an avenue 1o international science to ensure relevant new approaches and techniques
are available in Australia,

+ Provide innovative and relevant education and training that meets the skili formation needs of
the forestry industry and the national forestry objectives.

» Ensure that all stakeholders capture the benefits of Centre research through effective

technology transfer.
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DIRECTOR’S REPORT

The CRC for Sustainable Production Forestry wound
up on 30 June 20035 afier eight productive years of
resgarch in support of the Australian forest industries.
In this final year woe have focussed upon taking Further
vahue from a range of long-term experiments and also
upon technology transfer 1o help our industry pariners
improve their own business performance.

In implementing this year’s communication and
technology transfer prograw, CRC-SPF staff were
responsible for a total of 300 individual items,
including scientific journal articles, seminars, repotts,
conference proceedings, book chapeers, industry
newsilashes, media reports, and field days. The CRC
also hosted major workshops addressing the way
forward in alternatives to 1080 poisoning to control
mammal browsing: in cucalypt zenetics research and
eucalypt breeding strategies; and in breeding and
sibvignitural techniques for valve-added end products
fromm plantations,

The primary role of the CRC has been to conduct
high-quality research of value to the industry, but we
were also charged with securing the future of forest
science by educating the next generation of researchers.
The Education Program has been recognised as a
particolar strength of CRC-5PF In toral 48 postgraduate
stadents were enrolled in 2004/5, Bleven postgraduate
students successTully completed their degrees and &
further nine postgradoate students submitied theses for
cxamination.

Theough the incentives of top-up scholarships and
our ability w offer direct Hnks with indostry and a
greater likelihood of subsequent employment, we have
consistently attracted high-calibre studenes, In 2004, four
of the 13 University of Tasmania graduates recognised
by the Dean of Graduate Rescarch Commendation
Award for Ontstanding Doctoral Theses were from
the CRU-SPF; this is a mibute both 10 the students
themseives and (o the scientists who supervised thelr
research programs.

Asuccessful CRCis acommuniry activity with sl parties
- research providers, industry users and stadents - gl
contributing and benefiting from thely involvement. For
example, senior scientists within CSIRO have observed
that being a partner with the CRC-SPF has impacted
upon thelr own coliure by mfrodecing young Phid
students into their paditionally pon-teaching research
environment. The CRC-SPF has made great effonts to
involve our industry partners in research and student
mentoring, rather than just representing owr “customer
base”. Each of cur Program Co-ordinating Commitiees
has been chaired by someone from indstry, and thelr
efforts are appreciated, bat a particulmly Important
message for the future s that techuology tansfer is
an active process requiring effort from all fnvolved. To
take full advantage from thelr investment, companies
do need to make stall thme available and this has not
always been the case.

The CRC-SPF has perhaps been fortunate in being
i the right place at the right time. Buring the terms
of this CRC and its predecessor, CRC-THE there
Wi & massive expansion in hardwood plantation
establishment epcouraged by the 2020 Vision policy
developed in partnership befween the Commonwealth,
state and territory governments and forest industries.

This created an expanding market for our science, with
increasingly favourable economies of scale.

All three CRC-SPE rescarch program areas have
contributed o the snccess of this expanded national
mvestment, not only through specific research outputs,
but through a wider appreciation of the possibilities
for using science and technology to underpin business
activity,  In the mid-1990s it is Falr o say tha
many forest manngers did not really believe that the
consequences of thelr actions could be maodelled
and predicted. Through the development of process.
based models such as CABALA, CRC-SPF scientists
have changed this view. With current knowledge it
15 possible to break down the total varlation in the
plantation system into predictable components tha
might account for up o 70 per cent of toal variation
in growth potential; and this knowledge can be used
reduce the many risks associated with managing these
REW IRVeSHNents.

The most successful part of the CRC research
program as judged by a costibenefit analysis has been
the sustained efforl in genetics, breeding and sced
production of blue-gums and shining gom. This science
has been used by breeders servicing the industry needs
as the ares planted with these species has expanded
From about 33,000 ha in 1990 to 625,000 ha in 2004,
One of the greatest challenges for Australian eucalypt
growers in competing with the rest of the world s
that they have had o coatend with all the co-evolved
insect posts, diseases, and vertebrate browsers present
in native forests.  Protecting the plantation resource
from these impacts in envirormentally and socially
scceptable ways has been an bmportant focus of CRC-
SPI research.

i am proud of the schicvements of my colleagues
during the couwrse of CRC-5PE, and confident that we
have repaid the Australian taxpayer and owr indostry
pariners for the financlal and in-Kind support that made
the program possible.  From | July 2003 most partners
in CRC-SPE, together with a number of new research
providers and industry partners, will be embarking
upon another seven-year term of vooperative research,
The objectives of the new CRC For Forestry will be
substantially different, but it is the track record of
CRC-SPH staff that auracted the industry support
critical to the success of this new bid, I would like to
thank them all, and in partdendar my research program
managers: Drs Chris Beadle, Caroline Mohammed and
Associate Professor Brad Potts.

Hinalty | would hike to acknowledge the behind-the-
scenes activity of our Board of Birectors in ensuting
that the business of the CRC was conducted according
ko plan and in the interests of all parners. The goodwill
and support at both political and indastry level thay made
vear eight possible did not “just happen”, it required
mrch planning and lobbyiag. 1t wag particilarly useful
to be able © draw upon the experience and support of
owr Chalrman Mr John Kerin. Thank you Jobn, from us
all at CRC.SPE

pud

ProfessorffRod Griffin
Director.
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The Board CRC Board
The Board of Management of the CRC comprises
an independent Chair, & representative of each core
member organisation, the Director and Deputy Director
of the CRC and the Chair of the Advisory Panel
The Board determines policy and strategic direction,
and sets guidelines for the effective operation and
management of the CRC,

dhr John Kesin

The Board held three meetings during the year Clvaieman

2004/05.

The management structure and hinks are shown in
Figure L. Qperation of the CRC is facilitated through
three commitiees:

Advisory Panel D¢ Praevid do Litthe
The Advisory Panel has the role of providing scientific Chatr, Advisory Panel
advice 0 the Board. The panel includes Dr David de
Little (Chair), three external scientific experts ~ Dy
Peter Ades (University of Melbowne). Professor Roger
Sands (University of Canterbury, New Zesland), Dr
Tim New (La Trobe University), and the Chair of each
Program Coordinating Comnmittee.
M Jan Ravenwood

Planestion Diviston Mangger
Management Commitiee Gumns 11
The Management Commitice assists the Director in the
day-to-day running of the CRC by implementing the
policies set by the Board.

The Management Commitice mel seven times during
the year 2004/03,
The committee comprises:

Professor Rod Griffin (Director) Dr Hans Prielima
. Ceperal Manager
Professor Robert Henry {Deputy Director) {Forest Mansgement)

Mrs Jo Neflson (Business Manager) Jus gl

Mrs Sheliey Caswell {(Administirative Officer)

Program Managers:
Associate Professor Brad Potts (Genetic Improvement)
1y Clirls Beadle (Sustainable Management)
Prr Caroline Mohammed (Resource Protection)
Dy Neil Davidson (Education)
Prof Peter Baversiock

¢ Philip Smethurst (Technology Transfer) Dean
Chraduate Research College
Southern Cross Lniversity

M Arnol Willoms
Performance Manager-Fibre
Nowske Skog Paper Mills
{Australia) Eimied
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MANAGEMENT

Prod Reod Geifiin
Director

Prof Robert Henry
Breputy Eharector

Brod Andrew Glean
PreeYice-Chancebior
(Research)
Usniversity of Tasmania

Ar Tim Browning
Cienorad Maouger - Foresiry
Fheabercory Lid

Dr Chive Carlyle
Lagre Director, TSRO
Foresiry and Porest Products

My Richard Breidaty
General Manager
Pantation Operations
WACAP Treefsrms Ply Lid
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MANAGEMENT

Program Coordinating Committees

The Program Coordinating Committees meet at
least twice each year to review and preview research
with regard to Ms scientific and technological merit
and o set and review research program outcomes.
The committees are chaired by an industry pariner
representative, and consist of the Program Manager and
at least three industry partner representatives. Project
leaders within the program are included as non-voting
members.

Genetic Improvement Program

Dr Peter Volker {Chair)

Professor Rod Griffin (Director)

Associate Professor Brad Pous (Program Manages)
Ms Belen O'Sutlivan {Timbercorp)

Mr Chris Berry (Norske Skog)

Mr Simon Hunter (WACAP)

My Kelsey Joyee {Gunns Limited)

Dr Tony McRae (Southern Tree Breeding Association)

Sustainabie Management Program

Ms Sandra Hetherington (Chair)

Professor Rod Griffin (Eirector)

Dr Chris Beadle {Program Manager)

Mr Chris Barnes {Cunns Limited)

Dr Paui Adams (Forestry Tasmania)

M Mark Bamess (WACAP)

Dr Fames Bulinski {Thwnbercorp)

Dr Neil Davidson (Program Manager, Educatioy
Technology Transfer)

Resource Profection Program

£y David de Ligtle {Chain)

Professor Rod Griffin (Director}

Dy Caroline Mohammed {(Program Manager)

My Chris Barnes (Gunns Limited)

My Chris Berry {Norske Skog)

Pr fames Bulinski {Timbercorp}

Dr Tim Wardlaw {Forestry Tasmania}

Dr Neil Davidson (Program Manager Education
Technology Transfer)

Dr Geoff Allen (Project Leader, Cl and C2)

D Julianne O Reilly-Wapstra (Project Leader, (O3 and
C4)

BOARD
Advisory Panel [~~~ """ Director/ Management
Deputy Director Committee

Genetic Sustainable Resource Education &

Improvement Management Protection Technology
Program Program Program Transfer Prograll
Program Program Program

Coordinating Coordinating Coordinating

Committee Committee Commitiee

Figurs 1. Managemsni Structure
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. State-of-the-art DNA
agment analysis was
4 major component of
o € project. Here, Tim
S8 is examining DNA
gﬁgerprints using the
Bugkman Coulter CEQ
0 Genetic Analyses
System,
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MAJOR DEVELOPMENTS

Tree breeding is an hmportant tool for increasing
productivity and profit from Australian plantafions.
With support from an Aupstralian Research Council
Australizn Postgraduate Award Industry (ARC APAD
scholarship and the Southern Tree Breeding Association
(STRBAY, PRI} student Thn Jones used state-of-the-art
molecular markers {microsateilites} 10 determine the
genetic composition of open-pollinated seed from a
natural stand, and examined the genetic diversity within
the frst generation of the STBA national Eucalyprus
globulus breeding program. ‘The base generation of this
breeding program comprises frials established from
open-pollinated seed collected from native slands in
Australia.

The study reports the first direct measurements of the
extent of bi-pareatal inbreeding in a native eucalypt
forest. Bi-parenial inhreeding occurs when the male
and female are related. Open-pollinated lamilies
exhibit inbreeding depression and selfing was known
1o contribute o this, but the immportance of bi-paremnal
inbreeding was unclear. Tim Jones found that the bi-
parental form of inbreeding was more prevalent than
expected and accounted for about one third of the total
imbreeding depression expected from open-potlinated
famnilies. 'To estimate this i a nateral eccalypt forest
H was necessary, firstly, {o fingerprint 168 male trees
in close proximity to the female trees: secondly, io
estimate which trees were refated to the Temale; and
then to use paternity analysis 1o work out which {rees
were the males. The paternity analysis of 549 seedlings

petic relationships in a breeding population of Eucalyprus globulus

from nine females showed that a large number of
males contributed to each open-pollinated family.
Twenty-one males on average were represented in an
average family size of 61, This result s good news for
breeders predicting breeding values and for captaring
genetic diversity,  However, it was shown that trees
even in close proximity to each other in & dense aative
forest may vary markedly in their level of outerossing
and fthis may bias breeding value predictions. This
study showed the power of molecolsr fingerprinting
to recover pedigree relationships. Integrating such
information inlo genetic evalvation models offers
pofential o improve breeding value predictions and
genetic parameter estimation.

The gesetic diversity among 149 selections in the
first generation of the STBA E globudus breeding
population was then compared 1o the levels of genetic
diversity i native rees sampled from throughout the
geographic range of E. globulus previously obtained
from a microsatellite study led by Br Dorothy Steane,
The genetic diversity and heterozygosity in the breeding
population was at least as high ag that found in native
populations. Following the first generation of selection,
the breeding population captured a significant amount
of the genetic diversity from the natural distribution of
the species, with most sclections fitting closely with
their nalive race of origin. This study provides the
foundation for monitoring changes in genetic diversity
in the breeding and deployment populations of
globulis used in Australia, and for quality control,
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MAJOR DEVELOPMENTS

“Landsat” images can be used to monitor woody-vegetation change

An initial assessment in 1992 of rural free decline in
the Midlands of Tasmania showed that approximately
30,060 ha were affected. Ohservation suggests that tree
decline has since accelerated in areas already affected
and that previously unaffected areas are showing signs
of thinning in woody vegetation. A major task in a
Natural Heritage Trust Funded project was o quantify
these changes. To accomplish this, a sequence of eight
satellite trmages was obiained for the period 198S
2004,

Images were cafibrated to correct for differences in solar
azimuth and elevation, variable reflectance of a larget as
a function of Hiumination geometry and viewing angle,
and terrain-based shading and ilumination effects. An
index sensitive to woody-vegetation density, and masks
for cloud and non-woody vegetation, were created.
Scaled temporal response-profiles over the time period
were caloulated using orthogonal polynomials,

The two principal ouiputs are a multi-date index file that
can be used 1o plot change over Hme for any 235 metre

Figure 2: Changes in woody v

agetation over fime in 4 62 x 38.5 krn area of the Midlands of Tasmarniz, Black and
green indicats stable dense {low maan brightness index} and less dense thigh mean brighinass index) vegetation,
respectively; red is vegetation dectine {dense to thin vegatation, posiive finear brightness trendy; biue is vegetation
recovary (thin o dense vagatation, negative linear brightness frend), orangs and tyan indicate decline and recovery of
thinner vegetation, respectively, purple is cloud cover {rot assessed); beige fs masked out as non-woody vegetation,

R

pixel or collection of pixels and a vegetation treng
that contains summaries of the temporal patierny
vegetation change suitable for display as a single iny
or map {see Figure 2). The map was made by assignj
the positive and negative linear slopes to red and b
respectively, and assigning the mean brightnesy
green.

if the temporal response is simooth, then the trend ba
{mean, linear, guadratic) will provide an adeq
stummary of change. Clearing will resolt in 2 sudd
change in brightness; grazing will cause a more grad
change over a longer period, Vegetation changes g
based solely on the spectral values of the index used
allow comparison of the location, timing and directi
of canopy reflectance chunges. The index provides o
a surtogate for actual canopy and o nderstorey condity
and density changes over time. Tdeally, samples of of
vegetation type should be described and delineated|
the field, an exercise in this project that compleme
this work with sateliite bmagery.
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Fungal spores germ'mate
andn%amer |leaves via stomata

infaction covers leaf surface,

l

Urrestricted necrosis causes
defoliation, shoot blght,
branch death and stern
tefoots

The fungus reproduces,
Pores are carried by the
Wind to other trees and the

Syale startg again,
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MAJOR DEVELOPMENTS

Mycosphaeretla leaf disease (ML} s a major cause of
{eaf necrosis; biight; premature senesecence in leaves and
shouots; and tree death in temperate cucalypt plantations
worldwide,

Financial losses may resuit from: the need to entirely
re-establish a plantation; reduced growth of an existing
plantation; extended rofational fime of an existing
plantation; or, decreased stem quality at the time of
harvesting a plantation due to branch trace defects.

Structural characteristics of the leal (such as fewer
stomata, thicker cuticle and enhanced waxy coatings}
can reduce the likelihood of infection. Upon infection,
defensive responses occur in adjacent undamaged cells
and fissues 10 isolate the pathogens. These eells become
saturated with lignin, suberin and favanoids 1o form a
contintious barrier 10 restrict pathogen spread,

PRID student Anna Smith bas been studying resistance
10 Mycosphaerella leaf disease al an inter- and infra-
specific level, Anna's study found that:

V. B globulus is more susceptible to MLIY than I
affens in Australia,

2. Proveasances of B aftens from northerns New South
Wales are more roststand than those from southern
New South Wales,

3. Intra-specific differences in resistance can be
detected within families of E globulus,

After conirasting resistant and susceptible genotypes
af cach of these levels, Anna proposed two resistance
mechanisms:

Type 11 Resistance to inilial infection
»  Increased wax coverage of stomats was found in
resistant E. globulus.

e Tungi are more likely lo grow over wax-covered
stomata, which have fewer entry points into the
leaf. The hydrophobic nature of the wax reduces
the amownt of free water (free water is needed for
spore germination),

Type 2: Resiviction of pathogen after infection

A higher specific leaf weight in resistant genotypes
of F. globulus is linked with a higher cell density of
mesophyll

sistance of juvenile eucalypt leaves to Mycosphaerella leaf disease

I E. nitens, higher cell densities were recorded in
resistant genotypes duce ol

¢ Additional layers and/or tightly packed palisade
mosophyll

*  Reduced leaf thickness
¢ Reduced proportion of spongy mesophy]

*  Reduced airspace within the spongy mesophyil
fayer

Increased initial cell density atlows for high rates of cell
division o ocenr once infection occurs, This resulfs in
a rapidly formed and stronger bartier-zone in resistant
genotypes  compared  with  susceptible  genotypes.
Rapid and effective barrier-zones are essential for
compartmentalising and containing pathogen spread to
shoots and branches,

As chemical control options are not viable for MLD,
breeding for resistance appears to be the most suitable
means for the Jong-term control of MLD. Specific leaf
weight is suggested as an easily assessable screening
trait for enhanced Mycosphaerella resistance,
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COOPERATIVE LINKAGES

The CRC SPF has strong international linkages between the:

Cenetic Emprovement Program and scientists in the United States of America, New Zealand, Chile, Argentina;‘
Portugal, China, Prance, Denmark and Malaysia;
Sustainable Management Program and sclentists in the United States of America, Germany, China, Sweden, Pm'tuga].jl
France, New Zealand and South Africa;
Resource Protection Program and scientists in the United States of America, Canada, United Kingdom, New Zealang
Chile, Brazil, Sweden, Germany, Japan, Malaysia and Indonesia,
Mator nationat links exist with a number of Australian universities, State authorities and forestry compantes. Withiy
centre links exist between all projects and programs.
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Infroduction
A major expansion of the eucalypt plamiation estate hag
occurred over the last decade in Australia, Improved
genclic quality of the plantation stock is essential if
Australia is 0 be competitive In mlernational markets
when this estate i harvested. Large tree breeding
programs being run by CRC partners demonstrate the
importance of breeding and alm to increase the returns
from wood production.
The research undertaken in the Genetic lmprovenient
Program aimed to ensure that plantation stock was of
the highest possible genetic quality. It almed to improve
the efficiency of breeding and ensured the genetic gains
were rapidly and efficiently transferred to Australia’s
increasing plantation cstate. In brief, the program
aimed

= define  appropriate  breeding  objectives  for
individua! firms and the sector, from forest growers
to industrial processors;

«  identify selection oriteria and methods for assessing
wood guahty, growth, pest and disease resistance,
and other key traits, and statistical methods for
their analysig;

RESEARCH

*  determine the molecnlar and quantitative genetic
conirol of important traits, and how this changes
with age. site and silviculture;

+  improve strategles to select, breed and deploy clite
genotypes;

«  improve our abiliy to control and manipulate
reproductive characteristics in order to optimise
deployment systems;

*  epswre rapid uptake of technological advances
made in Auvstralia and overseas, particularly in the
rapidly changing field of molecular genetics; and

= provide training and education in fores! genetics
and breeding, and be a forum for discussion in
Aunstralia.

The cighth vear of the CRC was used to complete
genctic characterisation of current breeding populations,
consolidate studies of solid wood traifs, review genetic
knowledge gained during the first stage of breeding and
determine whether changes in breeding and deployment
strategios are requived.  Ounly five of the original seven
projects contined into the eighth year.

Genetics and reproductive biology of
eucalypts

Background

This project aimed to provide the basic biological
information pecessary for effective exploitation and
management of temperate eucalvpt gene pools. It was
to detennine the extent (o which fraits of economic
and biological mportance were under genelic control
and mmenable to artificial sclection and breeding. Such
traits include growth, wood quality, pest and disease
resistance  and  reproductive  characteristics. 'There
continues {o be a high demand for improved cucalypts
for plantation cslablishment, and the project was ©
study factors affecting sexunl reproduction in order W
optimise encalypt seed production systems. This project
was closely linked fo project Ad (Molecular genetics of
eucalypts}), and staff also supervised externally funded
£FANLS.

PR

1 et
o7 4

WM i

% s TR
y Research Cenlre during the CRC-SPF / STBA E.

bany, Western Australia. From left to right participants were: Tony McRae,

Simop Whittog, n-ichi Sukeno, Simon Hunter, Mike Powell, Nigel England, Jozo Costa e Silva,
€K, (Greg Dutkowski and David Pilbeam hidden), Colin Matheson and Kelsey Joyce.

Qutcomes

+  (enetic research undertaken on E plobulus over
the hfe the CRC-SPF was reviewed (Potls ef
af. 20043, and a workshop held with the §TBA
in Albany in February 2005 to idenufy where
changes in breeding and deployment sirategy were
required.

= An extensive review of CRC-SP¥ and other
publicly available  information  on  genetic
variation and genetic parameters in B afrens
was competad (Hamilion and Potts 2003) and 2
workshop summarising this and other CRC-SPF
genetic rescarch relevant to £ aitens breeding and
deployment was held tn Hobart in June 2005,

A seed orchard manual detailing technigues for
managing eucalypt seed orchards and controlied
pollination was completed,

Outcones from externai grants

» A major stedy of genetie variation of diameter
growth of Eucalyptus globulus i 28 progeny
trials in Australia, Chile, Portugal and Spaim was
completed by visiting scientist Dy Jodo da Costa
e Silva. Single-site analyses vevealed significant
suhrace variance i 24 trials, and significant vaviance
between open-pollinated familics within subraces
i all trials. Significant genotype by environment
intersction {G x B} was detected within most
couniries but was higher across countries. Within
Aunstralia at least, some G x E appeared {o be
explained by differential susceptibility of subraces
o waler, Hght and {to a less extent) temperature
stresses duriag summer. In particular, the King
Isiand subrace showed a low adaptability to water
deficit and high solar radiation.
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Figure 3 Profile likelihood
shows that the heritabdity
for growth & different on
diffevent sites.
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Breeding Strategies

Background

The project aimed 1o maximise the profit derived from
the breeding programs of CRC parimers. This was
achieved through more accurate statistical models,
integration of economic information, and evaluation of
wee breeding and deployment strategies. Most of this
work was channelled thwough the breeding program
of the Southern Tree Breeding Association (STBA),
which includes most CRC industrial partners. The
project mnferncted closely with projects Al {Genetics
and reproductive biology of encalypls) and AS (Woaod
quality},

QOutcomes

The TREEPLANG software of the Southern Tree
Breeding Association allows inteprated analysis of
many progeny irials, The data is standardised to a
common additive variance and allows the error vartance
00 be different for cach site. This approach has been
shown across a number of data sets o be very close
10 the likelihood of a Fll multivariate model where
genotype by enviromment interactions are negligible.

*  Wo can now answer new guestions about genetic
performance across  mial sites. Using profile
likelthood we cansee i the heritabilty of a trait, and
the ratio of additive to non-additive genetic effects,
is the same across all iriaks, Restrictions on the
correlation matrix can test iF our allocation of rrials
tr site types is correct, even if there is weak or no
genetic Hnkage between some stles, We can also
model the correlation between sites as a function
of their differences on some environmental

trend. With these we can get better predictions of

performance for different site fypes.

Quitcomes from external grants

»

The use of spatial analysis has been demongy,
on data sets from Chile, Sweden and Porugy J
s wiility has been confirmed across all of |,
The Swedish growth data showed Hself to hayy
highest within-shie variation over small disygy,
of any data sets analysed to date. '

250 ees representing 10 E globulus subpy
were sampled from a [S-year-old base populg,
trial. Quarter-sawn and back-zawn boavds
cut, kila dried, reconditioned and praded w
final products showing significant and prolylg
exploitable variation between subraces in g
characteristics including spring in green qug ._
sawn boards and board downgrade due 1o
pockets.

A model was developed for calcelating g
from multi-tait combined index selection, o
strogate for BLUP in estimating expected
from assessment-selection strategies, The mod
was applied to the inclusion of NIR-predios
wood chemistry tralts in breeding £, globulus B
kraft pulp.

A model was developed to Investigate the impe
of revenue From carbon sequestration on econof
breeding objectives for the production of pulpwo
for export from Auostraliz, In 2 non-verticill
integrated  industry  the comelation  betwi
breeding objectives including and excludingc L
revenues was very high with the relative weigl
of key economic traits unaffected by inclusion
carbon reventes in the breeding objective.
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Molecuiar genelics of eucalypts

Background

Malecular tools are now belng used in fingerprinting for

guality control in breeding and deploymen! programs,

in ppderstanding gene How. conducting paternity and

oulcrossing studies, understanding the genetic control

of guantitative traits as well as providing snprecedented

isights into plant genomes leading 10 the identification
of genes of interest.

This project focused on evcalypts and aimed (0 use
molecular markers to:

provide a  betler knowledge of inbreeding,
heterosis and genetic diversity in breeding and
hase populations of evcalyps;

quaniify factors  affecting  oulcrossing  rafes
patterns of gene flow, and contamination levels in
seed orchards, in close cooperation with project Al
fGenetics and Reproductive Biology of Hucalypts);
and

characterise QTL (Quantitative Trait Loci} affecting
cornmercially important {raits {e.g. growth, wood
properiies and pesl resistasce).

Outcomes

A vartant of an important gene in the Hgnin pathway
{CCRY was shown not {0 be associated with lignin
variation in E. glofdus despite being at a site that

Dty
Ghbeg i
48 altending the g SBymposiim on "Moleclizar Genatics of Eucalypts” in Mobart an 147

Juby, 2004,

is evolutionarily conserved, and resulting in an
arnino acid substitation in the enzyme product of
CCR.

Molecular markers allowed the discovery of two
biotypes of Mycosphaerella cryptica involved in a
severe outbreak of leaf-blight disease in north west
Tasmania. The two biotypes are widespread, differ
i their culture morphology and one appeared to be
more viralent and was more frequently found on
damaged plants in the field,

The A4 Project organised the 27 International
Symposium on “Molecular Genetics of Eucalypls”
which was beld in Hobart on 13 fuly at which
molecular genefic research undertaken by the
CRC was preseated in the context of international
progress in this field. Following the symposiom,
the CRC hosted a business meeting that founded
The International Bucalyptus Genome Consortinm
{www.ieugc.up.ac.za/}. Membership is open to all
interested sclentists and organisations throughowt
the world. As part of this initative, a review of
genomic research in cucalypts was completed for
publication.

Outcomes from externsl grants

The level of seifing and bi-parental iubreeding
in open polinated seed of native £, globulus has
been determined.
between relatives (bi-paremtal inbreeding) may
account Tor one Lhird of the inbreeding depression
in these open-pollinated progenies {see Major
Development}.

It was estimated that mating

Genetic  diversity  in the national  breeding
population of £, globulus was shown to be at least
as high as that in comparable native poputations

{see Maior Developiment).

A set of microsatellite oot wag developed from
the complete sequence of the eucalypt chloroplast
genome which may be useful for fingerprinting
across the genus and even in other genera,
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Wood quality

Background

Wood quulity is one of the most importani determinants
of profitability, whether plamstions are harvested
for pulp, sawn timber or other solid wood products.
However, wood propesty (raits are expensive and
difficult to measure and there i3 a poor understanding
of their genetic control and refationships with breeding
objectives. Por these traits to be integrated Into breeding
and deployment programs i is essential to develop cost-
effective, non-destructive sampling fechnigues which
can be used on a large scale.

Work concentrated on:

. developing non-destructive sampling strgtogles
for wood and fibre properties;

= refining relationships between wood, polping and
sawn timber properties;

*  determining the magniiude and importance of

genotype by environmen! intersctions For wood
properiies; and

»  developing breeding objectives for a range of wood
products.

‘This project has strong links with the CSIRO
Products Laboratory; some of the technogy
developed there (SilviScan 2, cellulose content ang)y
and Near Infrared Reflectance Analysis) have py
implemented and applied to genetic material in mepy
breeding programs for both Euxcalypeus globulus andp
nitens.

Outcomes
+ A study of two advanced-generation, Confg
pollinated progeny trials of £, globulus shoy
that wood density and NIR-predicted cel]ui‘
and pulp lignin content were under strong peny
coutrol, and the potential for substantial geng
gain through breeding was confirmed.  Genog
correlations between growth, wood density g
pulp yield were weak.

E. globulus and E. sitens were evaluaed g
pronounced pith-to-bark geadients of increasis
However, ouly
wood fixed-height samples gave relatively po

stiffness were demonstrated.

predicion of overall log stiffness.
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Molecular genetic improvement for
tropical and sub-tropical production

Background

Year eight was & transition vear for Project A7, with
the focus shifting from softwoods to hardwoods
in preparation for the CRC for Foreslry. Research
commenced on the development of a molecular platform
10 supprt improvement i Corymbia spp {including the
spotted gums and their hybrids) that are amongst the
main plantation hardwood laxa for northern Angtralia,
The first objective was to conduct g comparative analysis
of the Eucalypt and Corymbia genomes and evaluate
the scope for exploiting the genetic mformation hase
1 Eucalyptus in Corymbia, The second objective was
to strengthen and extend & molecular phylogeny of the
Corymibiag 1o provide improved snderstanding of the
taxonomic relationships within the genas for gene pool
management.

QOutcomes

»  Aplatform forcomparative mapping wasestabhished
with the identification of 90 microsatellite markers
for construction of a framework genetic map
in Corymbia, Analysis of cross-ransfer of 272
from Eucalyptus and 35 Corymbia microsatellite
markers was completed, Rates of transfer were

Lypical for inter-generic transfer in plants {around
304 and inlersectional transfer within Lorymbia
was high (100%).

Genetic  diversity at 28 Corwnbia  citriodora
subsp. variegata microsatelile loci was high (av,
PIC=0.8). Fourteen new microsatellite markers
were developed for this study,

Around half of the data for a genctic map in
Corymbia has been gencrated.

Work toextend amolecular phvlogeny in Corvmbia
commenced with the coliection of material for
34 Corymbia and two Angophora. Infergenic
transcribed sequence (115} was obtained for five
new Corymbia species,
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Figtare 41 Low
concemrations of Kin
sobatfon {< 0.08 mM} limited
the wrowth of Evcalyplus
gobutus and Plins radiats,
o the ladter required higher
concertrations (o maximise
groveth,

Introduction

Plantations, inchuding farm forests, can be considered
a sustainable resource only If the factors necessary for
production remain favounrable over successive crop
cycles. This program examined the environmental
factors and silvicultural practices that influence forest
production and cast these into & quantitative framework
with the use of process-based models. We played a

eritical role in delivering the knowledge needeg
ensure that practices implemented by forest mangg,
in Australia are sustainable and subject to ong
improvement in terms of economic and environ Meng
performance. This provided a valvable adjunet g
work of other research organisations involved in
definition of criteria For sustainability.

Site productivity

Backgrouad

The aims of this project were to;

*  determnine the extent to which noirient and water
supply can sustain high leaf areas and tree growth
rates after canopy closnre;

+  evaluate the effects of alternative slash management
strategies (during the imer-rotation period) on
nutrient supply and other soil conditions that affect
productivity; and

+  improve our understanding of water storage and
access (o 1k in relation to soil profile characteristics,
rainfall, and ground water,

Outcomes

*  Nine-year diameter responses of eucalypts and
pines {o herbicides applied at planting were
assessed al several sites in Tasmania and Victoria

0.3

.2 o

8.0 T 7

1 - Evcafyplus globulus

Respouses o thiee years of total weed conp
range from insignificant o large (57 per g
increase) depending on site and species, wity
response generally increasing with the degres g
weed control, Le. nll, spot, strip and total contry)
*  The concenmation of powssium (K) in hydropopj
solution that maximised the growth of very ynu
E. globulus was lower than that for £ radigy
(Fig. 4). Together with research 06 pines regil)
suggest that soif solutions taken from the fieldy
messtived for K could possibly be used to predig
K deficicncy in the field,

Phigh nitrogen (N}-fertilisation regimes (100 kg N
For I3 years) that increased free growth also increase
N turnover and nulvients retained in the forest nri
but had minimal effect on rares of N mineralisation i
the soil. CABALA predictions {incindiag N pools i
fluxes, e growth, LA{ etc.) were broadly consisleft
with these observations,
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Adjacent healthy and
unhealthy stands of trees

‘e Tasmanian Midlands.
These stands are used as
Part of an investigation into
or the attributes of healthy
orests and the lessons that
%an be learned and applied
10 the Management of the
Nearby declining forests
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Silvicultural systems
Backgroend

The aims of this project were to

-

provide guidelines for the preparation and
management of scedling stock during plantation
establishiment;

develop weed management systems that minimise
the use of herbicides, including the uwse of non-
COMpeling $pecies as Cover crops;

develop pruning, thinning and spacing systems that
are suitable for converting industrial pulpwood
plantations o clearwood regimes and for farm
foresiry;

assess the benefits and costs of trees on Farms,
and the real or perceived barriers to adoption of
commercial forestry on part or all of the farm
enterprise, and develop aa enhanced understanding
of the factors which determine regional fimber

supply

Qutcomes

L

Drecay from pruned stubs was more common on sies
that received added aitrogen {N) and phosphorus
(P} fertibiser, and infections relate directly to the
size of live branches. Rates of occhusion appear
to be low but increase with crown height. Nitrogen
Tertiliser can enhance the growth of pruned trees;
though a two-ift pruning regime that removes 60
per cent of the green crown resels in significantly
lower tree volumes than for unpruned controls,

A species trial in the dry and cold environment of
the Tasmanian Midlands showed that there were
no differences in growth in the first vear following
planting between Tasmanian  and  mainland
species  tested.  Tasmanian  species  generally
were more robust and resistant to frost and
browsing. Monocalyprus were more resistant than
Symphyomyreus species of eucalypts to browsing
and drought,

Fowr nitrogen application freatments resulted in
foliar N concentrations from 0.63 to 1.82 per cent.
Cingole was found to be & general seedling defence

sgainst herbivory (high in young and low in old
leaves, but independent of N treatment) whereas
levels of tannins and protein precipitable phenolics
were inversely refated o levels of foliar N.
Seedlings with fow foliar N increased their tannin
content nnder ultra-violet (UV) exposure. Thus,
leal sccondary chemicals appear effective at
screening seedhngs from UV exposure,

While farmers and  thelr swryounding  rural
conpmunities are lovelved in plantation forestry,
seldom are they initiators or “drivers’ of forestry
development. Typically, they respond 10 forestry
iitiatives conceived and developed by government
and  plantation companies. As such, ol
communitics can often have a different perception
of what “successful’ forestry is in terms of desirable
development and  cuvironmental  management
o that of plantation companies. Rapid land-use
change driven by government or the availability of
new commercial opporfunities can cause anxiety
amongst local communities ~ farming and urban
people - with concern that they are powerless o
influence the process of change in their district,
Most new plantations are established on cleared
farmiand, yet farming communitics and other
stakeholder groups unfamiliar with plantation
forestry can be apprehensive or concerped about the
implications of this industry. Plantation companies
also have to adjust to living and working in a
farmiand setting with plantations abutting # range
of neighbouring land uses. If companies fail to
respond effectively to community and stakeholder
concerns, then theve appears little doubt that 4
backlash from segments of communities will
constrain the expansion of plantation forestty, In
recent years, companies piongering forestry in
farming regions have begun to develop strategies
to try and address these conceras,

New approaches have been developed for
maimaining the health of native stands subject to
tree decline.
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Project B4 Modelling production and wood against data from the Wostfield nutrition tiig) o
i quality satisfactory results.
eader 5 A Pl b ol Fene o ffiarmes .
Dr Michael Battaglia A zzz‘(}def .Ql the 1m?acts of oss o.i effective feat,
Background on light interception of plantation trees hag e
- Stt)aif The aims of this project were o produced and is being integrated nto stand groy
rof Larry Forbes : s 10 assess the immacks of dicense aaens,
Ms SharonKoh  *  Produce process-based models that models 10 assess the impacts of disease agenty gy
Mr Daryl Mummery a} emable the productivity of plantations to be as Mycosphaerella on stand production.
Dr Tony O'Grady prodicted *  PROMOD was wsed 10 produce spatial surfaceg
Dr Peter Sands L . potential productivity of the south west Goullgy
D Mol Tyree b} address specific management questions, . '
Mr Dale Worlsdge _ Catchment.
¢} have a transparent structre, and 5 .. ]
: ) ¢ Analysis of satellite imagery shows that up Iy
d) alif}\iv mput data o be readily and cheaply per cent of the wood vegetation in the Midigg
obtained by forest managers, of Tasmania has suffered some sort of dighy
+  Define the effects of site and climatic factors on or decline within the last decade {see Mgy
wood properties; determipe the feasibility Developments),
of altering wood properties via silviculural *  Quantified whole wee hydraolic conducty !
treatments; and develop fools for predicting and responses o drought that establishes (j
response of wood properties to environmental relationship between hydraulic constraints g
factors, productivity,.  This provides a  process-by
*  Develop decision support systems for plantation amdgstandmg of Wh"f?’ free esponse 1o droug
mansgement. and fmproves drought risk _predmtzon:
*+ A soil water wptake model that includes
distzibution and water matric potential gradia
Outcomes , poentia’ 3
. . . through the soil-plant-atmosphere continuum W
* A forest management scenario-builder graphic e .
. . developed. This can be used to partition total
user interface for CABALA was developed and . . -
. water used injo grovndwater and $oi] water uptale
presented to industry at workshops. . ) Y
) It is an advance on the Hnear 1mixing models |
+  Phosphorus and base cation supply and uptake dicting xylem isotopi tio
redicting xylem Isotopic composition,
modules for CABALA were developed and tested ® LR P :
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Introduction

The aim of the Resource Profection Program was

+  Develop a comprehensive understanding of the
hiclogy, ecology and impact of a number of key
insect and vertebrate pests of encalypt plantations
in temperate Aostralia,

«  identify and study the biology and ecology, and
control of 2 number of eucalypt fungal pathogens;
o provide the basis for future development of
integrated pest management (IPM) strategles,

*  Develop cfficiemt and effective  monitoring
protocols for some pest and disease speciss 1o
determine if and when control iz necessary.

*  Develep IPM strategies for o number of key pesis
such as the Tasmantan leaf beetle (Clirvsophtharta
bimaculatay, antomn gum moth (Mresanpela
private) and several marsupial herbivoges.

o Develop management fechnigues and products
to minimise the effects of pests and disenses
on the quantity and guality of forest products,
consistent with the principles of sustainable forest
mgnagement.

Biology, ecology and economic impact
of insect pests

Background

The aim of this project was to provide a strong foundation
of basic research on the bivlogy and ecology of the
mEor insect pest species across varlous geographic
regions so that integrated pest management strategies
(IPM) couid be developed. Particular emplasis in the
project centred ppon the three major insect pests in
south east Australia, Maesampela privata {autumn gum
moth), and the leaf beetles Chrwsophtharta agricola
and C, bimacuiare, as well as thelr natural enemies.
Other imsect species studied include Heteronyx spp
(Melolonthine scarab beetles), the eucalypt snout weevil
Gonipterus scufellams, and the pine aphid Essigella
califernica. Aveas of research included phenology, host-
plant interactions, natural enemies, mating systems, and
impacts on free growth,

Outcomes

*  Levels of egyp parasitism of Gonipteras scutellans
in Tasmania were undetectable at the beginning
of Getober, bt by late November averaged 50
per cent, and reached 80 per cent at some sites. In
south west Western Australia they were typically
less than 10 per cent in September (the peak egg-
laving period of ¢, scutellams), but were up o 100
per cent in December and fanuary.

¢ A temperature-related development mode! of the
phenology of the larval parasitoids of C. qgricola
is complete and will help optimise spray tming o
reduce non-target impacts,

*  Late summer larval C Wmaciata i the Florentine
Valley sustained 15 per cent parasitism by severad
species of tachinid flies whereas tachinid parasitism
of C. agricola reached upwards of 50 per cent.

* . binracrdara adults preferentially select and feed
on Eucalyptus regnans over . nitens, six tmes
as many beetles were trapped on E regnans in
the field, and in the laboratory beetles ate over
twice as much leal area of E. regnans compared to
B nirens.

* A summary was compiled of the biology of the
natural enemies {including all insectivorous birdsy
of insect herbivores in blue gum plantations in the
south west of Western Australia,

* A study of the relationship between development
of blue gom leaves and populations of nsect
herbivores gave new insights into the blue gume
herbivore Inferactions In south west Westera
Anstralia:

(1} The peak of cpg-laving by Goniprerus scuteliatus
was observed shortly after bloe gum increased the
rate of production of new leaves;

(23 ifeaf production by blue gum trees continued
throughout summer, but froe fops were repestedly
defolinted by adulls beetles (G sewrellarus,
Chrysophtharta varifeollls,  and
excrementariusy, and

Cadmus

{3} Anhough blue gum trees appeated w0 be growing
rapidly in November {after larval development of
G, scurellatus is completed) and iy sutumn {afler
adnlt beetles have stopped feeding) new leaves
were produced continuously from carly spring to
late autume,

As a resulf of this study, a simple program 1o monitor
Teaf development and populations of G. seutellanes will
be implemented by indusiry partners.
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Project C2

Leader
Dr Geoff Allen

Btaff

Dr James Bulinski
Dr Jane Elek

Dr Mamoru Matsuki
Mr Vin Patet

Mr Stephen Paterson
Ma Nita Ramsden
Mr Like Rapley

Mr Hilton Redgrove
Mr Arthony Rice

DO Martin Steinbauer

-

Insect control techniques and 1PM

Background

Forest managers have been looking for non-chemical
options for insect congol that are both effective and
economically viable, Individual nop-chemical control
approaches may need to be used in conjunction with
other options in an IPM strategy to achieve adequate
control. This project has Investigated 2 nwnber of control
oplions, including the use of more environmentally
friendly chemical insecticides, for incorporation into
IPM strategies as well as approaches to determine the
most effective time w0 imploment such strategies. This

Or Mamoru Matsuki works with the #PMG group in Western Australia, holds regudar fleld days and
meatings with industry groups; and hes made a major contribution to the production of the Past &

Pathogen Daiabase.

project has also been developing standardised Sampjj
protocols and sampling desizns, which can be Useq
anyone Involved in assessment of population oy
of pests and damage by pests and pathogens,
sampling protocols and sampling designs were 8
on sampling theory and were designed to reduee |"
and effort required for assessments while incregsi
usability of assessment results,

Outcomes
* A Pest & Pathogen Dawbase for eucalypt and i
plantations in Australia has been developed, T
database lncludes existing and potential pests g
pathogens in plantations.  Users are abie 1o fy
ouL

{1} Which pests and pathogens they are likelyp
encounter in their plantations

{2} Which management actions are RECessaty in
given month in a given region,

*  Preliminary bioassays Indicare that  Swcees
will not be effective at conwrolling Gonipre
seutellatus larvae {or adults),

*  Prefiminary wials suggest that stemn injectit
with insecticides il
provide effective protection of young cucalyph

selective,  nicitnoid
for at least three months against larval and ¢
chrysomelids,

*  Heonomic decision thresholds have been developd
for spraying autumn gum moth outbresks on (W
year old Excalyptus nitens, based on realised 8
projected growth mpacts following differing level
of o single defoliation event,

Subraces of £, globulus from Victoria were significanl
more susceptible to oviposition by Chrysoplitha
agricola whereas those belonging to the inland nof
eastern Tasmanian sub-race were the least prefered IF
the beetles. Selections for plantings from this sub-ri®
may also have some cross-resistance o autumn gU8
moth.
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Resistance of planting stock to
verlebraie browsers

Background

A key method for reducing browser damage to cucalypts
is to produce more resistant trees, This could be achieved
by genetic and phenotypic manipulation of those trees.
Qur research was directed at identifying resistant
genotypes, and predicting susceptibility of scedlings
as & Tanction of their environment, These three aspects
were incorporated into an overall strategy for predicting

and reducing browser damnge of eucalypts at plantation

establishment, Specific alms of this project were to:

Determine the relative damage to, and preferences
for, various plant types by browsing herbivores,

= Investigate the genetic basis of reskstance and
defensive chemislry of eucalypts, and also the
effects of vavying enviroamental conditions on this
resistance.

*  Imvestigate within-plant variation in resistance of
cucalypls.

Outcomes

In collaboration with the Australian National
University we determined the genetic basis
and heritability of defensive leaf chemistry of

known genotypes in a Fucalypius globulus seed
orchard. We detected significant genetic, variation
in defensive chemistry between sub.races and
between families within sub-race. High parrow
sense  heriabilites were caleulated for some
defensive compounds, namely the formylated
phiowroghicinol compounds (FPCs).

In  captive feeding trials, pademelons and
possums showed preferences for different leaf
developmental stages. Pademelons preferred the
matime leaves of E. nmitens seedlings hrespective
of nufrient treatment (where nulrient treatments
were low, mediue, and high). Under low nutrient
conditions  possums  preferred  mature  and
intermediate leaves, compared o young leaves.
However, under high nuirient conditions these
preferences changed, and possums preferred young
leaves to those at any other developmental stage.
Pademelon preference correlated  significandy
with the presence of sideroxylonal A+C (FPCs),
and essential oif concentration, As sideroxylonal
A+C concentrations decreased, pademelon intake
inereased. The basis for possum preferences across
treatments is still being chucidated.
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Ms Natasha Wigging
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Figure 8: Intake of E. nitens
foliage from starved and
fertilised seedings plartsd
among different vegetation
iréatmeants

Strategies to reduce vertebrate
browsing damage

Background

This project addressed the problem of reducing
browsing damage to seedlings using charcteristics of
the environment (whole plantation and s sarrounding
habitat).

Havironmental characteristics should have a significant

influence on browsers: how many are present, and how

they use plantations and other habiats as refuges and

feeding areas. The airns of this project were 10:

*  YUnderstand the intecaction between browsers and
the environment, and the consequent damage {o
seedhings.

»  Investigate the impact of vegetation immediarely
surrounding a seedling on its risk of being
browsed.

* Develop methods for monttoring damage and
predicting risk.

*  Besign appropriste options 1o reduce browsing
damage theough various planting strategies,

Ountcomes

*  The effect of presenting brushiail  possums
with & mixed diet of cucalypts compared with a
monoculiure diet of Euecalyptuy  globulus was
investigated in a 70 x 5 metre captive feeding
¢hamber,
Browsing damage to £ plobulus was similar
whether scedlings were presented together with B,
regnans scedlngs (species mixiures at both ends

of the chamber), or separated from E. regng,
seedlings (a different B, globulus monoctity,
each end of the chamber).

Browsing damage to E globulus adult foliy
ncreased by 35 per cent when E. tenudremiy ad
foliage formed part of the mixture at hoth &ﬂcisql
the chamber, compared with the diet whex foljg
of each species was separated by 79 metres, Whey
the two eucalypt species were separated, PSS
travelled 47 per cent Further and were not able s
maintain latake (body weight). The COMposity
of follage and s spatial arrangement wag "
inporant factor affecting possum intake.

A series of captive animal tials was conducted i
examine how the browsing of Fucalyprus e
scedlings by pademelony was influenced by seedling
quality and charmcteristics of vegetation (see Fig 61
Characteristics of both £ nitens seedhngs and plag
material placed arownd the cucalypt seedlings infuence]
browsing of seedlings. Intake of fertilised seediing
was always higher than intake of unfertilised {starved!
seedlings. The relative palatability (palatable=grass and
cals; unpalatable=bitter lupin), height {tall and shon
tupin} and sbupdance (abundani=four trays of ouls;
scarce= one quarter of a tay of oats) of vegetatis
within a patch {(eucalypt seedling plus surrounding
vegetation) all influenced browsing of seedlings
Seedlings were less browsed when surrounded by
palatable than unpalatable vegetation; fewer POSSUIS
browsed amongst tall compared to short vegetation, ad
fewer browsed when surrounded by abundant compared
o scarce alternative food,

3.5
3.
2.5
2.
1.5 -
1
0.5 -

Foliage consumed (gDM/kgBW)

Starwed
Fertilised
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Strategies to minimise loss due to
fungal attack

Background

"The ohjective of this project was (o develop management
tools 1o limit the impact of microorganisms, such
as stem decay fungl and leaf spot pathogens {e.g.
Mycasphaerella).

Preseriptions have been developed in relation to the
retention of habitat trees and coarse woody debris on the
forest floor, with the aim of conserving the biodiversity
of saproxylic fungal and hvertebrale assemblages
associated with Tasmanian Eucalyptus obligua wey
sclerophyli forests.

Qutcomes

*  The amount of clearwood produced afier pruning
can be modelled using branch beight data, status
and diameter, swib length, growth before and
after pruning, and the distance required for a
stub to occlude. la a trial in southern Tasmania,
fertiliser did not appear to significantly affect these
relationships. This suggests fertiliser applications
can be made as reguired for the cnbancement
of growth rales and clearwood production after
pruging.

«  Alporithims  developed  from  those  spectra
identified as most effective for discriminating
hetween different classes of Myeosphaerelia
infection severity have been applisd o the
mnterprefation of digital multi spectral Imagery.
The spatial distribution in a plantation of thiee
fevels of infection (low, moderate, severe) can
be differentiated from the imagery using these
algorithms.

«  Spectral studies have been conducted at the leaf
fevel and crown level, to ploneer ground-hased
research prerequisite to developing the capacity

to detect different stress conditions in E. globrlus,
wsing remotely acquired spectral imagery. Leaf
level studies have bighlighted the extent to which
within-crown  variation  affects  reflectance  of
healthy plants, in terms of age class, leal type {adult
versus juvenile} and within-age class, A novel
crown-fevel experiment has quantified the effects
of defoliation on reflectance spectra and fop-down
defoliation results In significantly greater spectral
change than bottom-up defoliation.

There have been major owcomes that have
facilifated the process-based modelling of the
impact of damage to the crown caused by biotic
agents. Using Mycosphaerella as & case study,
the Impacl of leaf necrosis and defoliation hag
been quantified at the leaf level Effects of thege
changes at the leaf leve] on whole tree productivity
have been determined. A model 1o calcalate the
imnpact of leaf damage and defoliation on stand
productivity is being beta fested,

Artificial defoliation wials have shown that there
s a strong interaction between tree respouse to
defoliation, the temporal and spatial pattern of
crown damage, and different fertilisation regimes.
Ciaidelines for the application of fertiliser o assist
in the recovery of foliar damage and defoliation
are nnder review,

Factors  generally considered t© be involved
in the resistance of eucalypts to foliar fungal
infections  were charncterised {eg. leal wax,
stomata] distribution, the timing and strength of
barrier zone formation, deposition of defence
chemicals  and
photosynthetic pigments). The enhanced resistance
10 Mycosphaerella of E. nitens compared 10 E
globulus was attributed to the speed of barter
zone formation, which was directly related 1o the
amount of and type of cell division occurring in the
palisade mesophyll cells. This may alge explain
greater resistance manifest by different families of
. globulus.

Pata about the fungal and inscct morphospecies
present in three different age classes {69, 105
and more than 150 years old) of E. obligua rees
al Warra, southern Tasmania, clearly shows the
greater abundance and diversity of species present
i the older, compared to younger trees. This
information indicates that, when planning for
rotation times, managers should instigate those
practices that allow the development of enough
habHat features to mainfain adequate levels of
bindiversity in the forests.

sccumulation/retention of
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EDUCATION and TECHNOLOGY TRANSFER

Managers

Dr Nel Davidson
B Grag Dutisowski
B Philip Smethurst

Staif

Ms Taylor Bildstein
Dr Hebecoa Boyle
O Phillp Brown
Dr Eleancor Bruce
Ms Jill Butterworth
Prof Hobert Clark
Dr Bugak] Close
Dr David de Little
Dr David Doley
Mr Richard Dovle
Prof Robert Hemry
Br Mark Hovenden
Br Binnish
Mahendrarajah
AfProf Stuart Mchean
Mr Bigby Race
Prof Jirm Reig
Dy Alistalr Richardson
Or Sergey Shabala
D Robert Wiltshire

Background

The Bducation and Technology Transfer Program

ohjectives were o

= Develop z national centre of excellence for
postgraduate training, with emphasis on taining
graduates relevant to the induswrry sector. This
inchudes involving staff from partoer organisations
in teaching and supervision of university students.

*  Rapidly gransfer technotogy arising from research
conducted at the centre to industrial pariners and
other end users.

«  Publish research of international gquality so
Australia and the CRC are seen as world leaders in
plantation loresiry,

*  Raise community awareness of CRC activities and
the value to Australia of a sustainably managed
forest industry,

Education outcomes

+ At the end of the life of the CRC-SPF 48 sludm
were still enrotled in postgraduate projects {(Tahy 34
CRC Research Students). The high rates of pmmu
completion have meant that student numbers hayg,
declined from a high of 76 in 2001402, to 43 i
Fune 2005 (Table 33,

There has been strong industry support for postgradugy
programs. Tenof the enrolied postgraduate students wergf
attracted from industry, 15 were on scholarships wily
industry support (APA-L, SPERT/ARC, FFIC, LWRD(
FWPRDC, CSIR(, State Forests of NSW), and a I'urllm-"
[7were on competitive national scholarships (AP4
ARC). Fourteen students had CRC top-ups to APA or
university scholarships. Only six were supported solely.
by CRC-SPF PhD> scholarships €see Tables 4, 5 and )
for detailsy.

Tabie 3: Numbers of postgraduate students™

Year 97/98 88/9% 99/60 00/0t 01/02 02/03 03/04 04!05
Ph 38 4G 53 56 80 49 50 jl
MSc 3 14 13 13 8 8 7

Hons 7 9 11 5] 8 8 2 0

Totad 48 60 77 74 78 83 5% 48

*Honours are postgraduate students




WE
dy

i
o

FéS/ddH

31

L
0

WS
Hs

E
£y
S

]
Wil
g

et

g
423
Ve
St
oS
g

ot

)

CRC for Sustainable Production Forestry — Annual Report 2004/08

HS

nws
wieBaig

1 7 $0) PERd g o]
Vst 3 43 itefie Q) UOSPUBSDIY W Q) pRRABICH O 4]
SHOd € 40idY RPN 45 IG UNOSUBHER 1 1]
PRzt 2 i RIDESY {3 UG PawLIBYB 13 10
SAOE 4 40 YBFION S SV SN 3 UG
S04 8 [y BRI 1 G
00T o HE'OHER B0 o U0 DAL Y i
Buspitel M I "@0BRIA H i
HPEDR o 4] "POOMIBY 1) K] 'ENCOUR|IRA 1 4G 'S0d § NI
BBEIRG 35 1) BPBRG O A pRLRIELOYE D
I TSIBIRG UG RIUBH L 04 'pietdsug W 1)
SIHMHT S 0T 'BE0N H Y BEMOL d did
Isinulateg d a0 Uesken A 4 o0 Y
Ly £ g3
5RO B il elly D 4g
Bepeg b a0 ‘UosDmEr & 0
G| H A Pl T 0k
Rl 3 4] ‘eaBERDG W A 'BIBEE G K UIO0G |G PRIWEHON 0 Ia
uELng W 51 Relon g o
SHOG H by A D
flesis 4 suly 'pAOG 5 40 K 230
SPRNRE g WD T 4% 'BIDERG £ 10 UOSPIEE N i
UBAK & H e Benen s aorig 3 i
BIRELS d 1G
BEEED [ 2} PRS0 5 G UROIE
S o 40 T 7 A seuling jaid
WROCUB||IER, Y 2] 'Si0d & Joudiv
LERRECE* £ 2CHINURE 2 ()
A £ 0 ‘powkey 3 kg
2238, |=)) k3 BIHENRS AT 9004 TG SPuES 2 I
LMOUE o 3 TRINGSS & 10 TEIGEUS § )0
Sid @ jolghy sEubag [ iy
PER) 2 Sien] iy 2Q Buspame 3 'mSmOuUBY 013
SO § 3N WnG
BRSNS (] 103 'SH0d B 0040y NS0
SN Y Jong RRIBH I 0] "paRlieng 1 UG
058 7 A feldens WG
Sak0IE; % i) _UmE"Ea_."owa TrEE
Schigiled 1 10 "ssulng £ Mgy K7 A
BG4 4] SEISEM Y 0

EateReld

BEAOIEY ] 5] PRLLRYGH 7 1]

DOORIEL ) (] BTRIONNY T 10 'SH0d § [0iiy

S0 F Mok UL RN W ]

BLUEEC ] i) ..wmcm o sy Lm0 N 4 i)

INGLIED W 4G "SROG 9 J0kEN

28U00 P iod "BAOR § G PBUD H 0 Y 7 4

UDSTHERINE W J0gY

STRINET [ e SEOG Y £ G IRUG D T BI0MN W NG SRlEe 1 4
m‘.gw_;»mnnw

LR B DUB 1SS0 BAIEL JISCEIDE 11 sutiRIndod [B00i 108 1o AusiEng
128203 || UG0S e Ul ASD8D PODM Ll SLOSBINCSEY 3815 PUE SPasu: 2yfxoides
AdedioaBog musBlaing nSeiouey

syl smdgmong peanud o ABooisiud pue Aficeyiss

Sinesod werENIG U Innlakysy Suinaas

sngot smaiieony sselieians 1o Dupaeg

{erpyidy i Bonuopes spafissy o ABujooe pug Aong

SSLAAOLOY BN BRGITD Y LB IMONE SNty UatmIad spUgy j0 saedoud poom
spdkEnne sieladila) w sasuaroid poos DUe YimolB usamad d
susin F oue sningosl sipddieony 1o sussusd U BreRaNCIo0Y 0 3000 puk Yk
aud dooy @ soplsh lemooop

2e}n0E|E Jualkafiensil aUnoss) i $enbi0G LORN0SAI JILSY 0 SSBLRAIRAY
suopeEd posiElal N AZENLULE 11 S0RSEREEL

gooBE BEREiosAT 1 solopTeed 1A BUS |0 SUSEIRIBNIA 1501 DU A561608 31|
¥IEpE [oess o spdienng o A BOSNG G LONELB JE8HATY

sngoif smdieors jo Sebolsmem

sranaod srdeany U sseguisne wubyy

Aisao; Logeried 1 ybya fes: arsssedoeody 10 Busuas soumml pue ABojcruepidy
euefspiany e dnaub-uogemd o uoumsacse Smnb oo

STIGAGIRL UByBuing: O SURp PR snmgond srpdieony |0 STURISNGS IBORIBUD PUS DIBLeD

SUIBIeAS058 139403 ) sessancud BlsAs salinn: pUe LOGIES aeaa Sy

alo; snen Dusmsstelies 1o swalede paynomis ey

susopad plas vogeed asusyss 0F 2apew aRosoue) Husn

] d Lopgiafion o Logee: i saisasy Ag Sufielog

srungoil smpdfjeony U eysdeeydeondiy 0) SRURIRIERS 2 SIERG Dgeuad sy}

sauel eletsuen wInUellig Jo sogesaeEs eud oY 10 LOIENG Jerosly
sidiiaony jo ABo anonpoiday

Sulsmait Uegelliopll Suelis sasuaEp e

suaps o UmosBusneaie)d wiol poomdad pee sBomes 1o utgongsosd 203 sensigqo Bupaag

sl aal 4o Sugepow EaEEEEY

‘selad ple sdizeons Ag suedn By pue y

seERtes BUEMORY o Aylandenets bl skl payods i sogeles J5eusn

PLCAL oL puE PoqUEs 4 @ S 0 SRG0Ud DO0M O SRS

srignagoil smafieang 1o voaendot Blpssy 94 Ui stiAuOR:R: D5BLE0

wenzsfieuew podauad dhamns

SOEN NG Mo L] sLoneled soompIes o fasieng ogausll pue mo)) aien

sl [eoitog L p0g0888 DRl PYEN

5095 Apoom 880000 uallsBeunl 1ol spussns Azeafopos

SWEISASE0% 158:0; 11 598800640 LB senado:d [Ra1Boo: 108 50 $9580 JBN0aaNE
saoxveid RS0 o SESIE BIDRNE |0 asundey:

TIUBEEE| LIBLINGS

{0 Sisade) Brabygo SmadEony Ul seree; BHOR Ukw Goy005se sobejulisee sngalda
suagi smycdions Buinssti 10} 51B00pc a0 Blpasg

ABows enssol) BN PSS

sringe STUAEINT U) $0uRISISa) BlRBLOS0oi IS SISARME 11 pue Buddell s
Arveun) 1k sanen SUIGEIG 1o sogoibeid 303 SiRR0w el 0 ploweasdas

SmisAsn0a 19610 L 9nesennudt BLIsAS oo nue UsGED Lasmyas S

Bls240; peluuR U 583880 [0 USREABSUST)

souuesAn Adouss puwr umals Buspaud ulinolwys amyng) : SUGHAASI Aee Dupng

yeafoug

E=TT
saln
s2| M
selfs

a5
SN
SELT:
G
BN

e
Ny
SELS]
SBLA
nos
o8
se|n

a9
210

BE1MY

BEM
seify
sest)
selfy

o
HEff)

iy
iU H

£L07 VY (g ONYHZ

5651 DHINY Gld 334

LT el (g HEHOM

1008 Hydy fud NYIESI

ZO0E OMO/SEL {ud SNIBDIR  eusEEN
002 DHYHMILS ik SHOLLIMA Rl
8861 gt ¢l NOIHYHM 25
2661 SHY 28w NGO g
L0 MY DY 4 FIODIOVLS  slollsag
00T OHISOAY Cd LIS Budy
8861 24D Qud 1510038 e
000E MDY aud HIIHOD R
BE6L g pu 26 3S0HENH tAE
BEGL Wiy (st HOm RO
GHE DEDEEN QU Ay Ciag|
T SHD SEHE HOAHE  200edey
BHIE MO Tl PO B
2002 ey e MSMOMAZELZG  Heden
0z DY Gid A Uy
02 OHOSEEN Ctid YHiSHWMATERRS ol
£002 o g HOAOSON uriiag
2861 Rasgadl] s 8IAGN e
661 CHISD £l AEEEANI 1A:8G
20 Ddiddy  GHd EETHN

1661 OuviiHldg (i Alyarm MBI
2007 Oy Hd et 208
0007 QRO (4 NIMHOT UBsigyg
2 OHO (Hd AHNO ang
8661 yES pu Cud g 12
2002 M0 g HOH LOIBLS
G0 OHD ek SEURONY RBIPLY
HEE Yol Qi D @B
§681 Ddd (s Niv:  Cluog
G2 O S 4 SHNOF Sl
G002 ey D (g SINGF BOagey
5961 MSNIS ganor ey
LA DN BaoRg
2002 OEOIVIY SN Blly
1002 HONAY £ i
el 15 1| SNEMARYH Bl
2008 Ot {lid NOSHEYH ey
e DHOSEIN i KON e
BB OUWEEES 44 HICSOUD lide}
WEE DrORmn (i Myl By
9661 §#8 Py (el e Baun
002 THYRE (g NGEEAS BRIBOP
400z DHOYY 3 Wy ang
oz Ipidy i WOOTY it
weg Butpuny  aabag BN QUuEN

prooes s

SPOPOIS YIIBISIY JIS-IND ¥ S(9EL




r

32 CRC for Sustainable Production Forestry - Annual Report 2004/05

Table 5: Number of students in degrees and programs

Number of students
Fell/part-tirne
Full-dime

Part-time

Degree
Honours
MSc
PhD

By CRC-SPF research program
Genetic lmprovermnent
Sustainable Management
Resource Protection

41

Total 48

43
Total 48

13
17
12
Total 48

Table 6: Funding of postgraduate students

Funding of MSec and PhD

CRC scholarship

APA scholarship

CRC top-up of APA scholarship
CSBIRO top-up of APA scholarship
ARC

FFC support of APA

APA-|

SPIRT/ARC

CS8IRO

UTas/CRC top-up

GU/CRC top-up

CRC industry pariners

SF/NSW

LWRDC

FWPRDC

ndustry employed postgraduate
Untunded postgraduate

T N 1 QO N N

Total

&

*  Eight PuD, one MSc and one Honours student
completed their degrees in this financial yean
Genetic Improvement Program; Dominic Kain
{PhI3}, Rachel King (PhD), Leon Scou {(Phb,
Perer Kube (PhD), Greg Dutkowski (PhD),
Shaowei Huang (PhD)

Sustainable Management Program; Tammic
Hazvest (Hons}, Craig Hawkins {MSe)

Resource Protection Program; Julianne O'Reilly-
Wapstra (Phid), Luke Rapley (PhD).

« A further seven PRI} and two MSc students
submitted a thesis for examination during the
year:

To view the ites of these students’ theses, see the
Publication section of this report

Genetic Improvement Program; Tim Joi®
(PhD), Andrew Milgate (PRIY), Simon Whitld
(PhD), Paul Toon (MSc)

Sustainable Management Program; pan
Mummery {Phi>}, Carolyn Ringrose {MSch

Resource Protection program; Tradi What
(PhIY), Anthony Rice (PRI}, Marie Yee (PRI
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Table 7: Supervisors of CRC research students

33

Supervisor institution No. Supervisor Instituition No,
Dr G Allen LTas 3 Dr G Jordan Tag 2
{r L Apiclaza™ BT 2 Prof P Kanowski AN 2
Dr P Barker* NPWS 1 Or B L™ NCSU (UsA) 1
Dr M Battaglia® CSIRO FFP 5 Dr ¢ McArthur* CRC/UTas 4
Dr H Bauhus AN 2 AfProf S MoLean Utas 1
Dr C Beadle* CSIRC FFP 4 Dr C Mohammed  UTas/CSIRO FFP 7
Dr T Booth* CSIRC FFP 1 Dr A Munari* GFRI 1
Dr S Boyd G 2 Mr W Neilsen® Y 1
Dr R Boyle UTas 1 Pr A Nicoira ANU 1
Dr P Brown UTas 1 Or G Nikles*® QFRI 1
Dr £ Bruce LiTas 1 Prof B Patel Gl 1
Dr £ Ciose* Kings Pk WA 2 D E Pinkard* UTas 2
Dr P Couper AN 1 Dr § Philips GU 1
Dr N Davidson* CRCAITas 2 AfProf B Potts* CRC/AJTas 13
Br P de Barro* CSIRO &nto 1 Dr C Raymond® SFNSW 1
Dr D de |ile* Consultant 1 Prot J Reid UTas 2
Prof A Delves sGU 1 Dr A Richardson tTas 2
Dr M Disters™® QFRHUSC 3 DrH Ross ANU 1
Dr D Doley* UQ retired 1 Dr P Ryan* QIFRi 1
Dr 8 Dovers U Meilb 1 Dy P Sands* CSIRO FFP 1
Mr R Doyle Utas 1 D¢ S Shabaia UTas 1
Dr R Floyd* CSIRO Ento 1 D1 M Shepherd* CRC/SCU 3
Prof L Forbes Utas 1 Dr P Smethurst> CSIRO FFP 3
Dr A Gilmour* NSW Ag 1 Dr F Smith* CSIRQ Pt 1
Dr M Gharidi Gl 1 Dr G Smith* SENSW 1
Dr 8 Groves* Ft 2 Dr D Steane* CRC/UTas 2
Dr C Harwood® CSIRG FFP 2 Br R Taylor* NTPWC 1
Dr K Harding® QFRI 2 D & Thomas* SENSW 3
A/Prot P Healy GU 1 Dr M Tyree** USDA FS
Prof R Henry sCuU 2 r 7 Vaillancourt UTas 4
Mr J Hickey* FT E Dr P Volker® FT 1
Frof J Hughes GuU 4 Dr H Wallace usc 1
Or B James ANU H Dr R Wilishire UTas 1
Prof Z Xu Gl 5
Universily departmental supervisors = 31
% Cnerseas supevisors = 4
* Supervisors not staff of university departments = 34
Total number of supervisors = 86

New stidents who enroled with the CRC-SPE in
200405 were Des Stackpole {UTas), Beck Jones
{1 as} and Philip Alcom (ANU}

Ten of the CRC-SPF's PhD students received
I8 grants and awards this vear, including an
Australian Academy of Science Young Rescarcher

Award; three University of Tasmaniaz Pean of

Gradoate  Research  Commendations; a Royal
Society of Tasmania Doctoral Award; 2 Tasmanian
Young Achiever Award; four Holsworth Wikdlife
Research grants; as well as other grants and prizes
for best science papers, talks and posters; and
funds to conduct research {see CGrants and Awards
section for details).

Snpervision of postgraduate and Honours students
was widely distributed amongst CRC-8PF partner

institntions such that 34 of the 66 supervisors of
MSe and PhID projects were not stalff of Anstralian
university departments (see Table 7 for details),

Undergraduate  teaching by CRC-SPF  staff
encourages stadents to consider the study of forest
sciences as a choice for higher degree. Eight CRC-
SPF scientists, who were not staff of university
departments, contributed o 11 vniversity courses
in fields allied to their research, involving of 341
stidents: Dy N Davidson in 'Plant Ecology' (Utas,
24 students), Dy I O'Reilly-Wapstra in “Zoology
13" {Animal Form and Function, UTas, 90 students)
amd in Botany 1T (Heology of Tasmania, UTas
a0 students), Dr P Smethurst in ‘Soll Fertility'
{UiTas, 20 students), A/Profl B Potts in "Molecular
evelution” {UTas, 20 students) and “Vegetation of
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Tasmania® (Ufas, 12 students), and Dy Dorothy
Steane Botany 2 (UTas, BO students). Dr Neil
Davidson coordinates a four-year undergraduate
course, ‘Forest Ecology’, and a “Forestry” course
shared between University of Melbourmne and the
University of Tasmania,

*  Five postdoctoral fellows worked with the centre
i 2004/05: Dr D Steane i molecular genetics
{UTas, Hobarty, Dr A O'Grady in root biomass
ternover (CSIRO FFP, Hobart), Dr M Matsuk: on
insect pest management {insect pest management
group, Western Australia), Dr L Rapley in insect
ecology (UTas, Hobart), and Dr J O Reilly-Wapstra
in verfebrate browsing (1FTas, Hobart),

+  The CRC hosted eight visiting scientists during
2004/05.

Genetic Improvement Program

Quantitative geneticist, Dr Joao Costa ¢ Stva, visited
the University of Tasmania for two months in 2003
during which time he analysed data from several £
globulus trials and contributed o the breeding strategy
review of E. globulus in Western Australia,

Professor Tom Whitham, Iv Joe Bailey and Dr Jen
Schweitzer of the Northern Arizona University visited
AProf Brad Potts in August (o discuss collaborative
research projects,  Duging the visit both Professor
Whitham and Dr Schweitzer presented seminars.

Sustainable Management Program

Dr Mel Tyree of the USDA Forest Service visited
for four weeks in February, Sharon Kob worked with
Mel, one of her supervisors, on her PhD project at the
University of Adelaide,

Resource Protection Program

Dr Johs Brown of Washington State University, Palman
USA, visited the CRC eatomology program in Tasmania
in December. During that time he presented 4 seminar
and exchanged research ideas on future research plans

Table 9: Major evenis

in chemical ecology in Tasmania. Dr Brown |y
a successful program for insect control in p“lﬂ'
including pheromone-based control of the weg
poplar clearwing moth and carpenter worm moth,

o discuss research progress on pheromone mnnitﬂrim'
within Tasmania and the biocentrol program of Upgh
fugens in New Zealand,

Technology transfer outcomes
During the year 2004/05 the CRC had publighy
285 journal papers, book chapters, theses and ol
publications {see Tabie 8). -

Table 8: Publications and Technology
transfer activities {(July 2604 to May 2005)/

Total publications
Joumal

Journal {in press)

Books and book chapters
Theses

Confidential reports  {including CRC
technical repotis)

Repotis

Refereed conference proceedings
Conference proceedings

Industry news flashes

Total public presentations
Symposia

Conference presentations
Madia reporis

Seminars

Eield days

Workshaps

Short courses

Mammat browsing workshop (February)

Solid wood workshop (May)
Bothwelt tree decline field day {June}
Completion of the Seed orchard manual {June)

The second symposium on molecular genetics of Eucalyplus {July)
Piantation water use workshop (Hobart, Tasmania, August)

STBA/CRC-SPF Eucalypius globuius breeding strategy review {(Albany, Wastern Australia, February)
Evcalyptus nitens breeding strategy review (Hobart, Tasmania, June)

CABALA industry training (Perth, Western Australia, 3 May; Hobar, Tasmania, 13 May)
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A member’s website provided a “one-stop-shop™
for all CRC information. The system has offered a
search and download facility of all CRC docaments
and cvents, as well as periodic emails notifying
users of new documents and events in their areas of
interest.  Documents and events were available to
eroups nominated by the anthor so that intcHeotual
property rights could be managed,

The website has continued 1o grow in popularity,
now with over one thousand aclive nsers. Over
its lifetime so far it has received almost 10,000

L]
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logins {on average about 40 per week); the 1,400
full-text documents, which can be updated and
reviewed in real time, have been downloaded over
20,000 times, and the 730 evenis on the members’
calendar have received over 3,000 hits (about 100
per week ).

The website continues {o grow; the tried and tested
technigues that have made the members’ website
a success over Lhe Hfetime of the CRC-SPF will
be adapted to meet the needs of the partoers of the
new CRC for Forestry.

Count

Fgure 1: Membars' website
usage

Members’ website use
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UTILISATION AND APPLICATION OF RESEARCH

Strategy for the technology transfer
program

The principal objective of the Technology Transfer
Program was to transfer technology rapidly to the
industrial partners and other end users. This involved
the following steps:

L. Tnmvolvement of indusirici poartrers in planning
research projects and running experiments

The Program Coordinating Comwmitiees of the CRC
retained an ovesview of these research projects.
They prioritised research and sef ‘deliverables’
{research outcomes that could be directly used
by industry). Most CRC research was conducted
using company trials, or {rials established on
company land, s0 companies were involved at
the outsel with the planning and nplementation
of research projects and had ownership of them.
Research plans for these experiments were lodged
with the companies, and incleded an apreed
profocol for the research, The company pariners
allocated staff timie (n-kKind contributions) to CRC
research projects so that effective inferaction could
DCCUL

2. Barly transfer of results

The early transfer of resulis started with informal
mmteractions while research was being conducted
{phone, fax, email and visits to company sites).
Formal transfer started with electronic "newsflash”
fact-sheets (2 double-sided Ad-page summary
of recent researchy, ‘Bevond the Black Stump’
{Sustainable Management Program), ‘Pest Gff
{Resource Protection Program) or “Hor Off the
Seedbed  {Genetic Improvement  Program).
Company responses then determined whether it
was best fo organise a seminay, workshop, short
course or fleld day on the topic. Later stages of
transfer were through techaical reports, unrefereed
papers and refereed journal papers.

Technology Transfer Officers, Greg Dutkowski and
Philip Smethurst liaised with indostrial partners
and researchers {0 develop a befter understanding
between these groups within the CRC, and w0
factlitate adoption of technology most appropriate
e each industry pasiner’s needs.

Afulllistoftechnology transfer activities conducted
by the CRC can be found in Table 8 {page 34} or
on the CRC-5PF website hitp://members.forestry.
ere.org.au

Major technology tramsfer projects for 2004y,
were:-

- Huealypt seed orchard manual
- Insect pest monitoring information systay,
- ieaf area index monitoring system
- CABALA growth model
- Mamumal browsing monHoring system

- {See also Major Events, page 34)

Numerous smaller projects have been negotigy
with mdividual partners. ]

Technology transfer plans were impletented for
each research project. The plans were stored in )
online database; which allowed easy nmnitor‘mgi
and updating, and facilitated planned events 1o b
fed info an online calendar of events.

The technology transfer team has worked to malke
existing research information more easily available
The members’ web-site captures all CRC cvcntf;
and outpuis so there is a “one stop shop” for
CRC information. The system offers search a 1
download facilities for all CRC documents an&f
events as well as periodic emaiis notifying uses
of new documents and events in thelr aress
inferest. Documents and events are only available
to groups that are pominated by the author, so il
intellectual property rights can be managed,

Technology transfer also  occurred lhmug__ﬁ:
tralning provided by the CRC to its postgraduales
Recent graduates transfer new fechnology 10
their employers. During 2004/G5 there were five:
company stafl enrolled i PhD and MSc coursts:
while still employed: Craig Hawkins (Foresieh!
GL Limited); Mark Neyviand (Research Offictly
1) Daryl Mummery (Bxpesimental Officef

Transfer  Officer, CRC-SPE), and  Carolid
Ringrose {Research Assistant, FT7. Des Stackpd
was previously with the Forest Sgience Cenl
Victorian Government. A further 135 students I
conducting research on scholarships support {
hy industry {APA-I, SPIRT/ARC, CSIRO, CRE
Industry partpers, FWPRIDC, SFNSW).

’[‘hesucccsso.!’ourstudcntsi11obtainingcmplt:}’"‘c'm
in the forest industry was demonstrated by e
following appointments this year:
- Dr Julianne O'Reilly-Wapstra has Dﬂf’i
employed as a post-doctoral researche! wi '
the CRC and is the leader of two resed™
projects,
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- Danpiellc Wiseman was appointed as a
silvicultual research scientist by the Ofi Paper
Company. She is based at their lsboratory
in Albany, Western Australia; and works on
cucalypl plantations.

- Craig Hawkins has been appointed as a
scientist 10 the Forest Practices Authority of
Tasmania.

- Hm He has been appointed as a professor
with the Beijing Eco-environmental Research
Cenire of the Chinese Academy of Scicnces
1o work on both molecular ecology and
environmental chemistry.

- Andrew Knowles is working as a regulatory
gnatyst in the Network Division of Aurora
Haergy.

- Dr Robert Barbowr has beon appointed as
a post-doctoral research fellow in forest
genetics with the School of Plant Science at
the University of Tasmania.

- Dr Alleta Evles is a postdoctoral researcher
at the Department of Plant Pathology, Ohio
State Universily, United States of America.

- Dy Helen Nabrong s an entomologist with
Forest Technologies, Horticulture and

Forestry Science, Departmeat of Primary

Industries and Fisheries, Quecnsland.

Industrial Uptake

New technologies developed by the research programs,
which have been transferred 0 industrial partoers and
other end users, are outlined below.

Genetic Improvement Program

Information on  levels of self-incompatibility
of EBucalyptus  globulus  breeding  population
selections, which were obtained as part of a joint
CRC/STBA research project, has been provided 1o
partners o aid deployment decisions.

Chioroplast DNA technologies, initially developed
as part of 3 CRCT project, have been used (o
determine the origin and genetic diversity among
selections of mnknown pedigree in an B globulus
breeding program,

Spatial analysis methodology wsed in genclic
evaluation of large breeding populations of E
nifens {belonging to one of the CRC partners) hag

been applied on a limited scale to data analyses
of forestry organisations within Ausiralia and
overseas.,

The breeding and deployment strategy simulation
software gSIM, developed by the CRC, has been
used by the STBA w0 evaluate strategy decisions
and measurement oplions,

Data, such as NIR-predicted pulp vield provided
from CRC research projects, has contributed to
mdustry genetic evaluations of E glofudus,

Through CRC amalyses and literature reviews,
the CRC has provided a database of information
on standardised parameters for use in genetic
evaluation of both E. globulus and F. nitens.

The database of K nitens and E. globulus native
stand seed collections developed by the CRC is
now regilariy used to allocate germplasm to base
genetic groups {i.e. races of subraces) for genetic
evalution.

Reviews of K sitensy and £ globulus genetics
undertaken by the CRC are being used by partners
to assist in reviewing their strategies for breeding
and deployment.

The genetic evaluation system development by
the STBA in collaboration with the CURC has now
lead to the development of an iiternational genetic
evaluation service company {PlantPlan Genetics
Pey Lid}, staffed by the project leader of A2,

Sustainable Management Program

Concerns for conserving nutrients in harvest debris
and the forest floor has led to decreased use of
burning on second rofation siles. A mini-windrow
method is widely vsed in Tasmnania on these sites
to retain skash, minimise erosion and allow spot
cultivation and other establishment treatments.

The Visual Guide for measuring leaf area index
has been further implemented and is now being
used by seven partners to refine their scheduling of
application of later-age fertiliser.

Fertiliser is being applied routinely to enhance
clear wood production but thig practice is being
managed carefully to minimise the development of
large brasches that are difficalt to prune and are
more susceptible to decay entry after pruniag,
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*  Thebestpracticeapproachesadoptedinrevegetation
irigls are being promoted o landholders and
extended to include new approaches for maintaining
the health of native stands subject 10 wee decline,

*  Forestry is being redefined to meet g broad range of
economic, environmental and social expectations.
As part of this strategy, industrial pariners continue
to refine their own swrategies For working with
focal communities as a means of embracing their
support for plantation forestey and including public
patticipation as an important facet of forestry
planning.

o CABALA (Varsion 1.0) has been made available to
partners and is being vsed by them fo examine the
effects of arange of silvicultural inputs on plantation
productivity before they are implemented.

Resource Protection Program

»  The Pest & Pathogen Database was made available
on the CRC members” website, and it has been
used by plantation managers 1o find out abou! pests
or pathogens and management options.

e The model that predicts the feeding bmpact of
Chrysophtharta bimaculata o0 Eucalypeus nitens
and F. globuwtus was adjusted to allow for the
additional impact of adult feeding, and fo correct
estmates of economic impact in the IPM system
for managing C bmaculata, This lowered the
monioring thresholds used by Porestry Tasmania,
which improved protection of their eucalypt
plantations from defoliation by leaf beetles,

*  Crown damage index {CDI) was used by Forestry
Tasmania as a hasis for assessing post-summer
defoliation  damage in eucalypt plantations,
Plantation health assessment using the CBDI was
also hmplemented by State Forests NSW and
QDPI&E in the 2004/03 scason.

The insecticide Swecess® has now been 'Egislﬂmd-:
for use on forest encalypt plantations [l""mghomi
Australia. It is osed by Forestry Tasmaniy fol
replace 4 broad-spectrum insecticide on almosy half
the area that required proteciion from chrysnu.e}i'{.
defoliation.

The sampling protocol for Gonipterus .\'cmeﬂam,-ll
was implemented by Timbercorp, WAPRES, Greg,
Southern Plantations, and Albany Pl;mlmi[mf
Forestry Ltd in the spring of 2004, The day
were put into the decision support system, whigl{
streamnlined the decision-meking process ﬂlllf-:
redaced the number of plantations that wep
sprayed,

The sampling designs For Clrvsophsharta beetles
and Mnesampela privata were implemented by,
Timbercomp in the 2004/05 season. The decision.
support system streamlined the decision making
process and reduced the number of plastations thay
were sprayed. .

Industry has included outcomes from mammal
browsing research inic Hs cuarvent plans for
continued work to develop operational strategies for
the management of mammal browsing damage.

The research outcomes In respect fo the application
of fertilisation to assist in the recovery of foliage
damage are under review by indostry pastners.

A series of seven field days and meetings was held’
for the Integrated Pest Management Group (IPMG)
across Western Australia
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gTAFFING AND ADMINISTRATION

Membership

There were several changes in membership of the
CRC for Sustainable Producton Forestry during
2004/05 that coincided with the cighth year extension
of the CRC approved by the Department of Education

Science and Training. From [ July 2004 Depariment of

Primary Industries Queensiand, Guiffith University, The
University of Queensiand, Urand Ridge Plantations
and CSIRO Entomology ended their membership and
fuliied their obligations fo the CRC. The remaining
partners stayed with the CRC to the end of June 20085,

Staff and staff movements

During the eighth year, staff concentrated upon capturing
extra value for isdustry from the CRC-8PF research
programy, fesearch projects were winding down and
several staff moved on. Dr Greg Dutkowski resigned to
take up employment with Plantplan Genetics Py Lid, a
wholly-owned subsidiary of CRC partner, the Southern
Tree Breeding Association. Miss Il Batterworth
left her position in Technology Transfer to take up a
position with the Menzies Research Institute in Hobart,
Staff whose contracts ended during the year included
Dr fuske Rapley and Mr Julian Smith, University

of Tasmania. Mr Tony O'Grady has moved to other
employment in the University of Tasmania but remains
active in the CRC. The majority of existing staff were
im the position to be offered contracts in the new CRC
for Forestry. ‘Temporary bridging contracts have been
offered to many, until 31 December 2003, pending the
startup of the CRC for Forestry.

Postgraduate students

CRC-SPF students who received their PhD degrees
and new students starting with the CRC in 200475 are
presented in the Education and Technology Transfer
Program section of this report.

Administration
The number of meetings held by the Board and other
committees during 2004/5 were as follows;

Board of Management 3
Management Comnitlee
Advisory Commitles 0]
Program coordinating commitiees
Genetic improvement i
Sustainable Management i
Resource Protection 2

SPECIFIED PERSONNEL

. N 3 ) B per cent of tkne
Title, name and role Contributing organisation in CRC
Prof Rod Griffin, Dirvector University of Tasmania 80
Prof Robert Henry, Deputy Director Southern Cross University 30
Program managers
Dy Chris Beadle (Sustatnable Management) CSIRQ Forpstry and Forest Producls 80
Dr Caroline Mohammed (Resource Profection) ?SZRO ?{)re{itry ‘?m ?(}r& st . 2

Products/Untversity of Tasmania

iﬁssc);zatle Professor Brad Potts {Genetic University of Tasmania 100

mprovement}
Dy Nedi Davidson, University of Tasmania 100
{Education and Technology Transfer)
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PUBLICATIONS

Genetic Improvement Program

Journal

Barbous, RC, Pouts, BM, Vaillancour:, RE (2005}
Pollen dispersal from exotic eucalypt plantations.
Conservaiion Genetics 6 253-257.

Barbour, RC, Potts, BM, Vaillancourt, RE (2003) Gene
flow between infroduced and native Eucalyptus species:
crossability of native Tasmanian Eucalyprus species
wilh exotic £ nitens. Australian Journal of Botany 53
465-477,

Burley, §, Kanowski, PI (2005) Breeding strategies for
teraperate hardwoods. Foresery 78 199-208.

Costa e Sitva, J, Dutkowski, GW, Borralho, NMG
(20063) Across-site  heterogencity  of genetic and
environmental variances in the genctic evaluation of
Eucalyptus globulus trinls for height growth, Annals of
Forest Science 22y 183-191,

Hingston, AR, Gartrell, BD, Pinchbeck, G (2004) How
speciafised is the plant-pollinator association between
Eucalyptus globulus ssp. globudus and the swift parrot
Lathamus discolor? Austral Ecology 29(6) 624-630),

Hingston, AB, Potts, BM (2005) Pollinator activity can
explain variation in outcrossing rates within individust
trees. Austral Ecology 36 319-324.

Jones, RC, MceKinnon, GE, Potts, BM, Vaillancourt,
RE {2005) Genetic diversity and mating system of an
endangered tree, Euwcalyptus morrisbyl. Australion
Journal of Botany 534) 367-377.

MoGowen, MH, Williams, DR, Potts, BM, Vaillancout,
RE (2004) Stability of outcrossing rates in Eucalypius
globuluy seedlots. Silvae Genetica 331} 42-44.

McKinnon, GE, Vaillancourt, RE, Steane, DA, Potts,
BM {2004) The rare silver gum, Encalyptus cordata,
is leaving its trace in the organellar gene pool of
Fucalyptus globulus. Molecular Feology 13312} 37531
3762,

Milgate, AW, Potts, BM, Joyce, K, Mohammed, €L,
Vatllancourt, RE 2005) Genetic varintion in Fucalypties
globulus for susceptibility to Mycosphaerella nubilosa
and its association with tree giowith, Australasian Plant
FPothology 34(13 11-18,

Patterson, 13, Gore, PL, Potts, BM, Vaillancourt, RE
(20043 Advances in pollination technigue for barge-scale

production of Eucalyprus globulus seed. Australyg,
Journal of Botany 52(6) 781-788,

Pagterson, B, Vaillancourt, RE, Pilbeam, D, Poug, B
(2004) Factors affecting outcrossing rates in Eucalypy,,
globulus. Australion Journal of Botany 82 773780,

Schimleck, LR, Kube, PD, Raymond, CA (2004
Genetic improvement of pulp vield in Eucalyptus niten,
using cellulose content determined by NIRS. Canadig,
Jeorwrnal of Forest Research 34(11) 23632370,

Shepherd, M, Meliick. R, Toon, PG, Dale, G, Dieters,
MJ (2003) Genetic control of adventitions rooting on
stern cullings in two Pinus elfiottdi 3 P, caribaea hybrig
fumilies. Annals of Forest Science 62 403-412.

Steane, DA, lones, RC, Vaillancourt, RE (2005} A se
of chioroplast microsatellite primers for Eucalvptus
{(Myrtaceae). Molecnlar Ecology Notes 5 538-541,

Thamares, KA, Groom, K, Bradley, AD, Raymond,
CA, Moran, GF (2004) Identification of quaniitativ
trait foct for wood and fibre properties in two full sib
pedigrees of Eucalyprus globulus. Theoretical and
Applied Genetics 109{4) 856-864,

Whitham, TG, Lonsdor!, H, Schweitzer, A, Bailey,
JK, Fischer, DG, Shuster, SM, Lindroth, RI., Ha,
SC, Allan, GI. Gehring, CA, Keim, P, Potts, BM,
Marks, I, Rehill, B, DiFazio, 8P, LeRoy, CJ, Wimp,
GM, Woolbright, S (2005) Alf effects of a gene on the
world: Extended phenotypes, feedbacks and mult-level
selection. Beoscience 31 5-7.

{n press

Apiolaza, LA, Raymond, CA, Yeo, BJ {2003) Clenetie
variation of physical and chemical wood properties of
Eucalyptus globulus. Silvae Genetica (in press).

HHiot, F Shepherd, M, Henry, RY {2005) Yerificatiol
of interspecific pine hybrids using paternally inherited
chloroplast micvosatellites, Forest Genetics (in press}

McKinnon, GE, Potts, BM, Steane, DA, Vaiflancosh
RE (2005) Population and phylogenetic analysis of 1%
cinnamoyl coA reductase gene in Eucalypiuy .L‘f(’-”"h_"j'
Labill. {(Myrtaceas), Australian Journal of Botany {
press).

Milgate, AW, Vaillancourt, RE, Mohammed, Cl
Powel, M, Poits, BM (2005} Genetic structare of !
Mycosphaerella  crypiica  population. Australasi?®
Plant Pathology {in press).
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Poke, ¥§, VatHancourt, RE, Potrs; BM, Reid, JB (2005}
Genomic research in Fueabyptiss. Genetica (in press).

Schimleck, LR, Kube, PD, Raymond, CA, Michell, AL,
French, J (2005). Estimation of whole-tree kraft pulp
yield of Ewcalyprus nitens using near-infrared spectra
collected from increment cores. Canadian Journal of
Forest Research {in pressh

Steane, DA (2005) Complete nucleotide sequence of
the chloroplast genome Trom the Tasmanian blee gum,
Eucalvptus plobuins, DNA Research {in press).

Thumma, R, Nolan MFE, Evang, R, Moran, GF (2605)
Polymorphisms in Cinnamoy! CoA Reductase (CCR)
are associated with variation i microfibiil angle in
Eucalypmus spp. Generics (in press).

Conference proceedings

Dutkowski, GW (2004) Gains from clonal breeding and
deployment. In ‘Eucalypiss in a Changing World'. Eds
NMG Borralho, IS Periera, C Margues, § Coutinho, M
Madeira, and M Tomé. 11-15 October Avetro, Portugal.
p. 163, (RAIZ, Instituto Investigagio de Floresta e
Papel: Avelro, Portugal),

Dutkowski, GW (2004 gSIM - a tree breeding and
deploviment simulator, In “Eucafyprus in a2 Changing
World'. Eds NMG Bomralho, IS Pertera, C Marques,
F Coutinho, M Madeira, and M Tomé, 11-135 October
Aveiro, Portugal. pp. 189-190, (RAIZ, Instiluto
Investigacio de Fioresta e Papel: Aveiro, Pormugal),

Prutkowski, OW (2004} 500P - a opeu-pollinated seed
orchard manasgement tool for Evcalypus globulus. In
‘Eucalvptns o Changing World®. Eds NMG Borratho,
18 Periera, C Margues, § Coutinhio, M Madeira, and M
Tomé, 11-15 October Aveiro, Portugal. p. 165, (RAIZ,
Instituto Investigacho de Flovests ¢ Papel: Aveiro,
Poriugal).

Greaves, BL, Hamilton, M, Pilbeam, DJ, Dutkowski,
GW {2004) Genetic variation in commercial propertics
of six and fifteen year-old Lueafyprus globulus. In
Eucalypius in a Changing World'. Eds NMG Borralho,
I8 Periera. € Margues, § Coutinho, M Madeira, and
M Tomé. 11-15 October Aveiro, Portugal. pp. 97-102.
(RAIZ, lnstitwto Investigagio de Floresta e Papel
Aveiro, Portugal).

Greaves, BL, Dutkowski, GW, McRae, TA (2004)
Breeding  objectives  for  Eucalypius globuluy for
products other than kraft pulp. In “Eucalypins in a
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Changing World', Eds NMG Borraltho, IS Pertera, C
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Close, PC, McArthwr, C, Pletrzykowskd, B, Fitzgerald,
H, Paterson, SC {2004) Bvaluating effects of nursery
and post-planting sutrient regimes on leaf chemistry
and browsing of escalypt scedlings in plantations.
Forest Ecology and Management 200 (1733 101-112,

Mihara, R, Barry, KM, Mohammed, CL., Mitsunaga,
T (2005 Comparison of amtifungal and satioxidant
activities of Acacia mangium and A, auriculiformis
heartwood exwracts, Jowrnal of Chemical Ecology 31
{4} 789-804.
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Marphy, BD, Kay, MK, Allen, GR (2004} Betection
of a Tasmanian strain of the biological control agent
Enoggera nassani Givault (Hymenoptera: Preromalidag)
using mitochondrial Col. New Zealand Plant Protection
57 252-256 .
Nahrong, HF, Allen, GR (2004} Population dynamics
of the chrysomelid leaf beetle Chrysoplitharta agricola
{Chapuisy, a pest of Eucalyptus nitens in Tasmania,
Tusforests 15 67-84.

Nahruag, HE Allen, GR (2005) Maintenance of colour
polymorphism  in the leal beetle Chrysophiharia
ggricofa  (Chapuis) {Coleoptera:  Chrysomelidae).
Journal of Natural History 3% 79-90.

O’ Reilly-Wapstra, §, Potts, BM, McAsthur, C, Davies,
NW, Tilvard, PA (2005) Inheritance of resistance to
mammahian herbivores and of plant defensive chemistry
in a Eucalyptus species, Jowrnal of Chemical Ecology
31 357-375,

O Reilly-Wapstra, IM, McArthar, €, Pous, BM (2004}
Linking planf genotype, plant defensive chemistry and
mammal browsing in a Eucalyprus species. Functional
Eeology 18 677-684,

FReilly-Wapstra, IM, Potts, BM, McArthue, C,
Davies, NW (2005} Effccts of nutrient variability on
e genetic based vesistance of Fucalyprus globulusto a
mammalian herbivore and on plant defensive chemistry,
Qecologia 142 (4) 597-605,

Rapley, LP, Allen, GR, Potis, BM (2004} Genetic
variaton  in Fwcalypnes  globulus in relation to
susceptibility from attack by the southern eucalypt leaf
beette, Chiysophtharia agricola. Australian Journal of
Botany 82 (6) 747-756.

Rapley, LP, Allen, GR, Potts, BM (2004) Susceptibility
of Fucalyptus  globulus to  Mnesampela  privata
defoliation in relation to & specific foliar compound.
Chemoecology 14 157-163.

Seeman, OD, Nahrung, HIF (2004) Female biased
parasitism and the importance of host generation
overlap in a sexually fransmitied parasite of beetles,
Jowrnal of Parasitology. 99 (15 114118,

Smith, A, Pinkard, EA, Stone, €, Battaglia, M,
Mohammed, L. (2003) Precision and accuracy of
pest and pathogen damage assessment in young
eucalypt plantations. Emvironmental Monitoring and
Assessment.
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Steinbaner, MI (2005} How does host abundance
affect oviposittion and fecundity of Mnesampela
privata (Lepidoptera: Geometridae)? Environmental
Entomology 3 (2) 281-291.

In press

Barry, KM, Mihara, R, Davies, NW, Misunaga,
T, Mohammed, CL (2005} Polyphenols of Acacia
manghwm and A awriculiformis with veference o
hearirol. Journal of Wood Science {in press),

Hepkins, AIM, Harrison, X8, Grove, SI, Wardlaw, T§,
Mohammed, CL {2005 Wood decay fungi and beetle
assernblapes associated with lving Encalvptus obligua
trees: early results from studies af the Warra Long Term
Ecological Research Site, Tasmania. Tasforests {in
Press),

Iranto, RSB, Barry, KM, Hidayah, §, Tto, 8, Flaad, A,
Rimbawanto, A, Mobhammed, CL {2005) incidence,
spatial analysis and genctic variation of root rot of
Acacia mangium in Indopesia, Jowrnal of Tropical
Forest Science {in press).

Rice, AD {2005) The parasitoid guild of larvae of
Chrysophtharta agricola Chapuis  {Coleoptera:
Chrysomelidae) in Tasmania, with notes on biodogy and
a description of a new genus and species of tachinid fly.
Anstralion Jowrnal of Eraomelogy {(in press),

Short, MW, Schmide, S, Steinbaner, MY (2005} Key
to the genera of large noctarnal Ichrenmonidae
(Hymenoptera) of Australia, with notes on flight activity
of the gulld. The Australian Fntomologist {accepted).

Steinbaver, M¥ (2005} Re-collection and tentative
host record for Hysgia (Australocolpura} sandaracine
Bratlovsky {Hemiptera: Coreidae, Colpurini). The
Austrafian Entomofogist 32 (accepted).

Wigging, NL, March, KJ, Wallis, IR, McArhur, C,
foley, W) (2005) Sideroxylonal in Excalyptus foliage
modifies feeding patterns of an arboreal folivore,
Functional Ecology {in press).

Conference proceedings

Allen, GR, Flek, J, Matseki, M (2004} Managing leaf
beetles in eucalypt pianzazieﬁs: non-iarget  impacts,
biocontrol and natoaral enery recolonisation. Posten
FProceedings of the XXII International Congress of
Entomology, Brisbane, Queensland, p. 26.

Baker, SC, Richardson, AMM, Basmuta, LA (2004)
Relevance of edge and riparian effects to CORSerVatiy
of litter beetles in streamside reserves. In KXy
International Congress of Eatomology™. 15-21 Atiguge
Brishane, Queensland.

Barry, KM (2004) [nhibition of heast rot fungi o
ropical Acacia spp. by antifungal flavanones. In [y
Asia-Pacific Mycological Congress”. 14-19 Novempe
p. 117, Chang Mai University: Chang Mai, Thailand,

Barry, KM (2004} Incidence of Acacia mangium ron
rot i Indonesia. In IV Asia-Pacific Mycologicg
Congress™. 1419 November Chang Mai Universigy,
Chang Mai, Thailzad,

Barry, KM (2004) Heast rot research of Acacla mangium
in Tndonesia — implications for management. [p 1V
Asia-Pacific Mycological Congress’. 14-19 November
Chang Mal University: Chang Mai, Thailand.

Harrison, KS, Hopkins, AJM, Grove, 8§, Wardlaw, 1],
Mohammed, CL {2004) Tree nge, mvertebrates and
fungi. In “22nd I[nrernational Congress of Entomelogy
20047, 1521 August, Brsbane, Queensland.

Harrison, XS, Hopkins, AIM, Grove, §1, Mohammed,
C1. (2004) Saproxvlic invertebrates in lving trees ia
"Fasmania’s southern forests. In ‘Beological Socioty of
Australia 2004 Conference’. T-10 December Adelaide,
South Australia.

Hopkins, AJM, Hacrison, K5, Grove, 8], Wardbaw,
T, Mohammed, CL (2004) A molecular, classical and
ecological approach to the study of wood decay fungi i
Hiving Eucalyptus obligua in Tasmania, In Ticotogical
Soctety of Australiz Eeology 2004 Conference’. 7-10
December Adelaide, Sonth Australia,

Hopking, AJM, Harrison, KS (2605} Wood decay fungl
and dead-wood dependent beetles in the southert
forests of Tasmania. In “Fungimap 3°. 20 April-3 May
(iowrie Park, Tasmania,

Mohammed, CL, Battaghia, M, Pinkard, BA, GI%
M, Tommerup, I, Smith, A, Pietrzykowski, I, Barr)»
KM, Eyles, A, Beadle, CL (2004) New tools [or cost
effective health management in eucalypt plantations: In
‘Eucalyptus in a changing world’. Ed. NMG Bllﬂ"‘]ho:
p- 8. (RAIZ - Instituto de Investigacao das Florestd ©
Papel: Aveire, Portugal)
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' Retlly-Wapstra, J, Potte, BM, McArthur, C (2004}
Genetic variation and additve inheritance of resistance
of Euwealyprus globudus to possum browsing. In
‘Eucalvptus in g Changing World’. Eds NMG Borealho,
1S Periers, C Margoes, § Coutinho, M Madeira, and
M Tomé. 11-15 October. Avelro, Portugal. pp. 203-
204. (RATZ, Instinue Favestigaglo de Floresta ¢ Papel:
Portagal),

Rapley, LE, Allen, GR, Potts, BM (2004) Does feeding
by avtumm gum woth larvae induce changes in
Bucalyprus globulis Jeat chemistry? In “Entomology:
Strength in Diversity, XXII International Congress of
FEptomology'. 15-21 August Brisbane, Queensiand.

Rice, AD, Alen, GR (2004) lu ‘“International
Congress of Entomology” Host defense and parasitold
reproductive strafegies Hmit niche breadth in a host
parasitoid systerm. Brisbane, Queensiand. p. 84,

Yee, M {2004) Why do barge logs host saproxylic beetles
of conservation importance? Tn “22nd International
Congress  of Entomology 2004, 15-21 Augost,
Brishane, Queensiand.

Report

Yee, M, Grove, 8), Richardson, A, Mohammed, CL
(2004} Brown rot In lnner heartwood: why large logs
support characteristic saproxylic beetle assernblages
of copservation concern, Insect biodiversity and dead
wood. Proceedings of a symposimm at the International
Congress of Entomology, Brisbane, Australia, August
2004, Athens, United States of Amenica,

Contfidential Report

Matsurki, M. (2005) Effects of defoliation on growih of
Eucalyptus globuluy in SW WA, Revised. Ppp.

Matsuki, M. (2005) Beonomic analysis of variation in
stocking rates and tree death, 8pp.

Matsuki, M, (2005) Biodiversity and phenology of
fnsects found on blue gorn trees in six PZO02 plantations
near Albany, WA, 20pp

Matsuki, M, (2005} Vertebrale biodiversity in blue gum
plantations near Albany, WA, 20pp

Matsuki, M, {2005) Seazonal changes in leaf production,
insect populations, and levels of defobation in six P2002
plantations near Albany, WA. 16pp.

Matsuki, M (2003) Phenology of leal developmeant
in Eucadyprus globulus, the life cycle of Goniprerus
scutetlons, and seasonal changes in damage caused by
i M opp.

Matsuki, M, Loch, AD {2005 Natural enemies of
insect herbivores in bluc gum plantations 1n south west
Western Australia. 29 pp.

MeArthur, C, Close, BC, Brown, PH, Hovenden,
MI, Beadle, CL, Holz, GK, Hagerman, AE (2003)
Understanding and manipulating stress physiology of
eucalypt seedlings to improve survival and growth
ARC Final Report Linkage Project, CRC-SPF, Hobart,
Tasmania.

Paterson, SC, Fitzgerald, H, Matsela, M (2004)
Seasonal pattern of leaf production and s effects on
population dynamics of Chrysophtharta bimaculatu, C.
agricolo and thelr natural enemies. Technical Report
No. 144, 26 pp, CRC-SPH Hobart, Tasmania.

Theses

ORelllyv-Wapstra, M (2004) The phenotypic and
eenetic basis fo browsing resistance of F globulus
o marsupial herbivores. PhI, School of Zoology,
University of Tasmania, Hobart, Tasmania.

Rapley, LP (2004) Eucabyprus leaf chemistry and
variation to insect attack. Phb. School of Agricultoral
Science, University of Tasmania, Hobart, Tasmania.

Yee, M {5 A0 The ecology and habitat requirements
of saproxylic beeiles native to Tasmanian wet cucalypt
forests: potential Impacts of commercial forestry
practices, PhD, School of Agricultural Science,
University of Tasmania, Hobart, Tasmania,

Industry newsflashes: Pest Off!

Baker, SC{2005) Wider streaonside reserves and wildiie
habitat strips will help maiutain beetle biodiversity, Pest
Off1 33,

Close, DT, McoaArthur, €, Hagerman, AR, Fitzgerald,
(20047 Seedling nutrient status and leal age affects
herbivore defence chiernicals in B, airens seedlings. Pest
Off1 27,

Elek, JA, Beveridge, N (2005) Integrated pest
management thresholds for Tasmantan eucalyptus leaf
beetles should include damage from adult feeding. Pest
Offt 31,
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Hoplansg, AIM, Harrison, K8, Grove, 53, Wardlaw, TJ,
Mohanuned, CL (2005} Wood decay fungi and dead
wood-dependent beetles in living Ewcalyptus obligua
trees in southern Tasmania, Pest Off 28,

Loney, P, McArthur, €, Jordan, GI (2003) Browsing by
pademelons is affected by sideroxylonal. Pest Off1 32,

Rapley, LP {2005y When should we spray? Autumn
gum moth defoliation up to 50 per ceat doesn’t affect
wood voleme in a Fuealyptus nitens plantation. Pest
Of1 30.

Rapley, LP (2003) Genetic variation in Eucalyptus
globulus m relation to susceptibility from attack by the
southern eucalypt leaf beetle and avtumn gum moth,
Pest OFf 28,

Education and Technology Transfer

Conference Proceeding

Kanowski, PY (2004 In ‘Forest Research and BEducation
in the 21st Century’, Ed. Scoul National University, 12
October Seoul, Korea, (IUFRG: Seoul).

Media Activities

Radio, TV and online

ABC Local Radio, 9306AM (2004} “"Nighis across
Tasmania”. Interview with Anna Hopkins and Kate
Hagrison about presentation of postgraduste research
projecis. 24 November.

ABC Radio (2004) Interview with Dorothy Steane
about sequencing chioroplast DNA. 14 July.

ABC Radio (2004) [nterview with J Williams and A
Gerrand about plantation water use. 31 August.

ABC Radio News Bulletin {2003) Report about rural
tree decline in the Midlands of Tasmania, featuring Neil
Davidson. 17 January,

ABC Radio, Rural Report (2003) Interview with Geoff
Allen about reduced chemical usage for insect pest
comtrol in plantations, 6 Jansary.

ABC Radio, The Country Houy {20033 Inlerview with
Geoft Allen and D Kriticos about Aussie lichy grubs
rub kiwis ap the wrong way. 1 February.

ABC Radio, The Country Hour (2005): Interviey With
Neil Davidson about rural tree decline in the Midiaz:{is
of Tasmania. 18 May.

Radio National (2004} Interview with René Vailiaﬂcem
and 1 Grattapaghia about the molecular biology of
cucalypis. 16 July,

ABC TV Tasmania (2004) Interview with I)Or(}[hy
Steane about sequencing chloroplast DNA. 14 fuly,

ABC TV (2004} Tnterview with ] Willtams and A
Gerrand about plantation water use. 31 August,

Radio  Natiopmal (2004) Interview  with  Reng
Vaillancowrt about the molecular biology of eucalyps,
23 Seplember.

Southern Cross Television Tasmania (2004) Inferview
with Dorothy Steane about sequencing chlovoplast
DNA. 14 July.

WIN TV fasmania (2004) Interview with Dorothy
Steane about sequencing chloroplast DNA, 14 July,

ARBC Radio 936 (2004 Interview with René Vaillancoutt
and 1D Gratapagha about the molecufar biology of
eucalypts. 16 July,

ABC Science Online (2004) By gum! Eucalypt DNA
to he sequenced, featuring René Vaillancourt. 22
September,

ARC Radio {2005} Winner of Young Achiever Award -
science category, intorview with Fiona Poke. 19 Aprl.

ABC Radio The Country Hour (2005) Interview with
Fiona Poke, winner of Young Achiever Award - soience
category. 21 April

Media Activities

Newspaper and magazine articles
Bildstein, T (2005) Maximising research valu
hardwood plantations. Australian Forest Grower 28 (1
n.8,

g i

Bildstein, T (2005) New forestry CRC to contit¥®
state’s leading-edge reseasch. True Blue p.3.
Bildstein, T {20035} Research into making 5-"“’1?1%
plantations more profitable. Australian Forest GroY¢
p8
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Mounster, B (2005) Good medicine for farm’s sick
bushland, featuring Neif Davidson. Tasmanian Country
pe.18-19,

Mounster, 8 (2003) Possum problem has trees in
trouble, featuring Neil Davidson, Tasmanian Country
p.20

Breeding for resistance in . globulus, with Dr fulianne
O Reiily-Wapstra (2004) Tasmanian Country. Hobart,
Tasmania. July.

By gum! Mapping the chioroplast genome, with Dr
Dorothy Steane (2004) Unitas. Hobart, Tasmania. 27
by,

Plaptation water use with Dy Neil Davidson {2004) The
Mercury. Hobart, Tasmania, 31 August.

Sequencing chloroplast DINA: tree prints exposed by
gum, with Dy Dorothy Steane (2004) The Mercury.
Hobart, Tasmania. 15 Jaly,

Taking a stand on tree degline {2005 featoring Neil
Davidson, Derwent Valley Gazette, 22 June. Page 3.

Winner of Fasmanian Young Achiever Award - science
category, Ms Fiona Poke; article by Liz Bailes (2003)
tnitas. Hobart, Tasmania.

Winner of Young Achiever Award - science category,
Mg Fiona Poke; interview by Amanda Allie (2005) The
Advocate. Burnie, Tasmania, 20 April.
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PUBLIC PRESENTATIONS

Presentations that also appear as conference proceedings
ar abstracts are cited in the Publications section of thig
annual report.

Genetic Improvement Program

Dutkowski, GW (2004) Across siHe analysis with
ASReml. Presentation, "North American quantitative
forest genetics group meeting’. 2 November, Chatleston,
South Carolina,

Dutkowski, GW (2004) Progeny tial snalysis with
ASReml. Course, 16-17 August. Umed, Sweden.

Butkowski, OW, Greaves, BL., McRae, TA (2004}
Quantitative methods for tree breeders. Course, 19.22
October. Aveiro, Porfugal.

Dutkowski, GOW (2005} F. nitens genetic tesources,
Seminar, Encalypres nitens breeding workshop', |
June, Hobart, Tasmania.

Dutkowski, GW {2005) gSIM  breeding  sieategy
simulator, Presentation, ‘STBA Euealyptus globulus
breeding strategy review workshop’, for the Southern
Tree Breeding Association. 22-24 Februuwry, Albany,
Western Australia,

Dutkowski, GW  (2005) zSOO0P  seed  orchard
management ool Presentation, 'STBA  Eucalyprus
globulus breeding strategy review workshop’, for the
Southern Tree Breeding Association, 22-24 February.
Albany, Western Australia

Ciriffin, AR (2004) Genome research - 2 breeders
perspective. Presentation, "2nd symposium onmolecular
genetics of Encalypius’. 13 July, Hobart, Tasmania,

Grifhin, R (2605) Chilean experience with breeding £
stitens. “Eucalyptus nitens breeding workshop’. 1 June,
Hobart, Thsmania,

Hamilton, M (2003) Review of genetic parameters
(inchiding update on PhD> work). “Eucalypius aftens
breeding workshop’. 1 June. Hobart, Tasmania.

Harwood, C (2003) Future CRC wood property research
with E. sitens. ‘Eucalyptus nitens breeding workshop™.
{ June. Hobart, Tasmania.

Harwood, € (2005) Genetic\‘im;}rovemcﬂt for sold
wood products: some considerations. Seminar, *Solid
wood production from temperate eucalypt plantations
sereinars and discussion’, 12 May, Hobart, Tasmania.

Jones, T (2005) Local genetic dynamics in E,

”m"."(’hu-'
globulus.  Presentation, for Mediterranean

Research Unit. 21 June. INRA Centre, Ay

Fc)res{

\ ignnr,__
France.

Jones, T {2003} Local genetic dynamics in E&H,‘{ffypﬁ“
gloflus, Seminar, 13 May. Hobart, Tasmania,

Joyee, K (2003 Gunns Eid £ nicens hrecdi;}g
programme. “Encalyptus nitens breeding workshop'
Tune, Hobare, Tasmania,

MeGowen, MH (20035 The genetic control of sexyy
reproduction in Eucalyprus globulas. Seminar, 15 Apry
Hobart, Fasmania.

Moran, GF (20024} Molecular genetics of Encalyps gt
CSIRG. Presentation, “2nd symposiom on moleculy
genetics of Encalyprus’, 15 Toly, Hobart, Tasmunia

Moran, GF (2005) Molecular work Encalvptus nitens,
‘Hucalyptus nitens breeding workshop'. | lune. Hobart,
Tasmania,

Potts, BM, Lawrence, R, Minchin, PR, Whitham,
TO(2004) Eucalypt hybridisation and  heteroblasty
affect biodiversity of dependent communities. Invited
presentation at “Entomology: srength in diversity, XXI
international congress of entomology’, 1521 August
Abseract published on CD. Brishane, Queenslamd,

Pows, BM, Barbour, RC, Valllancourt. RE (2005}
Assessing the risk of pollen-mediated pene flow from
plantation  eucalypts, Invited presentarion, Privae
forestry extension conference’, for Department of
Primary Industries, Victoria. 21-22 fuse. Wimmera,
Victoria,

Potts, BM (200%) Overview of CRC-SPF research
relevant 1o K nitens breeding. ‘Eucalyprus nitents
breeding workshop’. 1 June. Hobast, Tasmania.

Potts, BM, Costa e Stlva, J, Dutkowski, GW, Apioliza
LA, O'Reilly- Wapstra, JM, Vaillancourt, RE, Pitbeatt
DF (2005} Advances in quantitative genetic siadics
of Eucolypms globuluy, Presentation, ‘£ globufs
breeding strategy review’. 22-24 February, Albagy
Western Australia,

Potts, BM, McGowen, MH, Patterson, B, Vaillancottt
RE, Williams, DR, Gore, PL, Pibeam, DJ (2(3{}5}
Reproductive  biclogy  of  Fucolypius gf()f}‘ff[ﬂ-f-
Presentation, ‘£, globulns breeding strutegy review
22-24 Febroary. Albany, Western Australia.
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Shepherd, M (2004) Linkage mapping and QTL
analysis in outbred andsinbred organisms. Invited short
course factlitator “Genetic mapping and QT analysis
in outbreeding tree species and rice’, for University of
Kebangsaan. Malaysia, 23-27 Novermber.

Shepherd, M (2004) Corymbia genelics at Southern
Cross Universty, Prescutation, “Znd symposium on
molecular genetics of Fucalyptus’. 15 July. Hobart,
Tasmania,

Shepherd, M, Lee, I, Baker, N, Kasam, S, Ochieng,
I (2005 Corvmbia genetics at Southern Cross
University. Presentation, "Corymbia research meeting’,
for Queensland Department of Primary Indusiries and
Fisheries. 1-2 June. Gympie, Queensland.

Steans, DA (2004) Sequencing the chloroplast genome
of Fucalyptus globulus. Presentation, "2nd Symposiom
on molecular genetics of Excalyprus’. 15 July. Hobart,
Tasmania,

Vaillancourt, RE, Potis, BM, Jones, T, Steane, DA
(2003 Molecular studies of £, globulus populations and
OP sced composition. 'E. globulus breeding strategy
review'. 22.24 February, Albany, Western Australia.

Whittock, SP (2004) Carbon revenues and economic
breeding objectives in Eucalyprus globulus pulpwood
plantations. Seminar, 17 September, University of
Tasmania, Hobart, Tasmania.

Whittock, SP Apiolaza, LA, Greaves, BL, Dutkowski,
GW, Potts, BM (2004 Coppice, carbon and cash: second
sotation Fucalypties globulus pulp-wood plantations.
Seminar, Hobart, Tasmania.

Whitkock, SP, Apiolaza, LA, Greaves, BiL, Dutkowski,
GW, Potis, BM (2008} Coppice, carbon ad cash: second
solation Eucalypius globuluy pulp-wood plantations.
Presentation at ‘STBA E. globulus breeding strategy
review®, 22.24 February. Albany, Western Australia.

Williams, DR (2005) Forestry Tasmania £ nitens
breeding  programme.  Fucalyptus  nifens  breeding
workshop™. 1 June. Hobarl, Tasmania,

Wiliams, ER, Moran, GF, Butcher, PA (2004) Mapping,
QFLs and microarrays. Seminar. § November. Hobart,
Tasmania.

Sustainable Management Program

Barry, KM (2003) Pruning-refated decay and defence
mechanisms: the fundamentals of controlling decay
spread, Seminar. ‘Solid wood production from teraperate
eucalypt plantations: semivars and discussion’. 12 May.
Hobart, Tasmania.

Battaglia, M (2005 CABALA industry tralning. 3 May.
Perth, Western Aunstralia,

Battaglia, M (2005) CABALA industry training. 13
May 2005, Hobare, Tasmania.

Beadle, CL (2003} Silvicultural prescriptions for solid-
wood plantations: what makes them work, Seminar
‘Solid wood production from  temperate cucalypt
plantations: seminars and discussion’, 12 May. Hobart,
Tasmania.

Bird, T (2003} How did we get here and where are we
going? Serminar, “Solid wood production from temperate
eucalypt plamtations: semrinars and discussion’. 12 May.
Hobart, Tasmaniz,

Cloge, DC (2004} How a Hitle eucalypt scedling copes
in o harsh world. § October. University of Tasmania,
Fobart, Tasmania.

Davidson, NI (2004) Tree decline. Presentation. 4
October. University of Western Aostralia.

Pavidson, NI (2004 High altitude tree decline and raral
tree decline. Seminar for DPFIWE Nature Conservation
Branch, 30 November, Hobart, Tasmania

Dravidson, NJ (2004 Plantation water use workshop. 30
August. Hobart, Tasmania.

Davidson, NJ (20047 Rural tree decline. Public forum,
17 November. Oatlands, Tasmania.

Elek, ¥, Allen, GR, Matsuki, M (2004} Success® is an
alternative 0 Dominex® for managing leaf beetles in
euvcalypl plantations. Poster, Proceedings of the XX
Internationad  Congress of Entomology, Brisbane,
Queensland, p. 26,

Mohammed, CL (2003) An interdisciplinary approach
to the study and management of stem defect in eucalypts.
Seminar. “Solid wood production from  temperate
cucalypt phuttations: seminars and discussion”, 12 May.
Hobagt, Tasinania.
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Notan, G. {2003) Prospects for sustainable solid wood
products From a eucalypt plantation regource, Seminar.
‘Solid wood production from  temperate eucalypt
plantations: seminars and discassion’. 12 May. Hobant,
Tasmania.

O Grady, AP {2005} Determination of groundwater
use by vegetation in tropical ecosysterns. Presentation,
‘International Associationof Hydrogeologises” workshop
on groundwater and sucface water inferactions’ 26-27
May. Darwin, Northern Territory,

O’ Gready, AP, Bamus, D, Cook, PG, Lamontgne, §
(2003) Groundwater use by riparian vegetation in
the Northern Territory. Presentation. ‘luternational
Association  of  Hydrogeologists  Workshop  on
Groundwater and Surface Water fnteractions’ 26.27
May. Darwin, Northern Territory.

Pryor, R, Davidson, NJ, Close, DC, Bauaglia, M
(2004} Improved waterdogging tolemnce 18 conferred
by fertilisation of Fucalyptus globulus and E. nitens.
Poster. "“COMBIO Conference’. 26-3G September.
Perth, Western Australia.

Smethurst, PI (2004} Australian plantation {orestry:
sustainability and  nutrient management, Seminar
for University of Freiburg. 30 Seplember. Freiburg,
Germany.

Smethurst, PJ {2004) Nitrogen mineralisation: research
apd applications in Australian Porestry. Seminar for
Depariment of Forestry/IPEF, University of Sac Pauslo.
Aggust. Brazil.

Smethurst, P} (2004} Managing plantation forests
susfainably: an Aunstralian perspective. Seminar for
Forest Research Instinwte of Baden-Wurltemburg, 29
September. Frethurg, Germany.

Smethurst, PF (2004) Policy, riparian forests, and
water gualiy: an Australian perspective. Seminar
for Department of Forestry, Towa State University,
September. United States of America.

Volker, PW (2005) Eucalypt plantations: cz‘eating a
new solid-wood resource for Tasmania, Seminar, “Solid
wood prodection from tempergte encalypt plantations:
seminars and discussion’. 12 M\éty, Hobast, Tasmania.

Wardbaw, TF (2003) Rotationab-seale strategies for the
silviculiural managemesnt of growth, wood quality and

defect. Seminar. *Solid wood production from empey,
cucalypt plantations: seminars and discussion’. 12 May

Hobart, ‘fasmania.

Washusen, R (2005} Factors limiting the Processing
and recovery of solid wood From eucalypt plantations,
Seminar. ‘Solid wood production from temperas,
eucalypt plantations: seminars and discussion”, 12 May,
Hobart, Tasmania.

Resource Protection Program

Allen, GR (2004) Behaviour and ecology of encalyp
feeding insects. Presentation for Simon  Frager
Unlversity School of Biological Sciences. Vancouver,
Canada.

Allen, GR {2005) Growing trees with reduced chemicat
usage. Seminar. "Crowing trees with reduced chemical
usage’. & Febroary. Hobart, Tasmania,

Aldlen, GR (2005) Insect-cucalypt research in Tasmanta,
Presentation, for Uradeate School of Agricoluwe,
Kyushu University, Fukuoka, Japan,

Baker, SC (2005) Tasmanian favna. Presentation for
University of Tasmania, Hobart, Tasmania,

Baker, SC {2005) Impacts of clearfell logging on
litter beetles: are reserve corridors effective’ Seminat
Heobart, Tasmania,

Baker, SC (20035} Unexpected response of temestrial
hiteer beetles o riparlan zones of firgt order streams
in Australian wet eucalypt forest. Seminar. Hobard
Tasmania,

Barry, KM (2005} Moniloring stress - a ground-up
approach o aid detection and quantification of siress
in cucalypt plantations by remofe sensing. Seminat
‘CGrowing trees with reduced chemical usage’ 3
February., Hobart, Tasmania,

Harrison, K8, Hopkins, AIM, Grove, 8§, Mohammet
CL {2003 Saproxylic invertebrates and wree age i
EBucalyptus obligua in the souther forests of Tasmania:
Presentation, ‘Deadwoodology seminars at Foresty
Tasmania® 18 March, Hobart, Tasmania,

Hopkins, AIM, Hamrison, KS, Grove, §J, Wardle¥
T), Mobammed, CL (2005 Wood decay fungl and
tree age in Eucalypius obligus in the southemn forests
of Tasmania. Invited prescatation, “Dreadwoodolody

seminars af Forestry Tastmania’. Hobart, Tasrmania,

A
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Loney, P, McArthur, C, Jordan, GJ (2004} Possum and
pademelon preference for plant parts. Presentation,
*Feological Soctety of Australia 2004 conference’ 7-10
December Adelaide, South Australia.

Matsuki, M. (2004} Discussion about results of this
year's euc weevil population assessment resulis, euc
weevil phenology project, control options and schedule;
plus research projects on Heterppyx beetles for coming
season. Meeting for IPMG (TC, WAPRes, GSP, APFL,
FPC, Hansol P 3 November, Agriculture Western
Australia, Albany, Western Australia,

Matsuki, M. {2004} Discussion about the timing of
spraying using the results of the weevil phenology
project, plug discussion about & trial using kaolip clay
with Iohn Brown, Washington State University. Field
Day for IPMG (TC, GSP, APFL). 22 October, Emu Run
Plantation, Albany, Western Australia.

Matsuki, M. (2004) Introduction to the eucalypt weevil
population asscssment, protocols for the population
assessment and phenology project, dala collection in
the fizld, data entry, data analysis, and decision making,
Fleld day for IPMG {(APFL). 17 August. APEL office
and mill, Albany, Western Australio.

Matsuki, M. (2004) Orientation for feld crew from
Creat Southern Plantations and Timbercorp whe will be
participating in the euc weevil population assessment.
Field day for IPMG {GSP and TC). 7 September. Great
Southern Plantations, Albany, Western Aastralia

Matsuki, M. (2004 Orientation for the Held crew
from WAPRes who will be participating in the enc
weevi] population assessment and phenology project;
data collection, data entry, data analysis, and decision
making. Fiek! day for IPMG (WAPRes). 19 August.
Diamond Mill, WAPRes Manjimup, Western Australia,

Matsuki, M. (20043 Orentation with the field crew
from Timbercorp and GSP who will be participaing in
the euc weevil phenology project. Field day for IPMG
{Great Southern Plantations and Thnbercorp attended).
13 Auggust. Wandana plantation  Albany, Westemn
Australia.

Matsuki, M. (2805) Recent pest activities in south west
Western Australla; results of the Hereronyy phenology

project, birdguard; planning the weevil assessment for

the approaching season; and the recent inferaction with
the CRC. Mesting for IPMG (Timbercorp, WAPRes,
GSP, APFL, FPC, Hansel PI atfended). 4 Auvgust
Diarnond Mill, WAPRes Manjimup, Western Ausiralia,

Magsuki, M. {2005) We do not have breeding seasons,
but many other species do. Why is that? (The role of
seasonal changes in resource availability in the timing
of breeding scason in two species of leaf beetles in
Tasmania), Seminar at the School of Animal Sciences,
University of Western Australia. 21 April. Perth,
Western Australia.

Miller, A, McArthur, O, Smethurst, P {2004) Being
eater what's more influential - you or your neighbour?
Presentation, ‘Heological Soctety of Anstralia 2004
conference” 7-10 December. Adelaide, South Australia,

Miller. A, McArthur, C, Smethorst, PE2005) Predicting
the consumption of individual planis by generalist
marsupial herbivores in a heterogeneous enviromment.
Presentation, ‘49th Australian Mammal Society Annual
Meeting” 7-9 July. Sydney, New South Wales.

O Reilly-Wapstra, T {2003 Mammal browsing research
at the CRC-THE and CRC-SPF, Presentation, "Mamumal
hrowsing forumy’ 8 February, Hobart, Tasmania,

O Reilly-Wapstra, J{2005) Mammal browsing research.
Seminar, ‘Mammal browsing forum’. 8 February,
Hobat, Tasmania,

O'Reflly-Wapstra, T {2003y Mammal browsing in
Tasmania and research nlo alfernative management
strategies. Presentation, ‘Forestry and Forest Industries
Council annuat dinner’. 20 April. Burnie, Tasmania.

O Reilly-Wapstra, 1 (2003 NIRS, Rapidly predicting
cucalypt defensive chemistry. Presentation, “Growing
trecs with reduced chemical usage” 8 February. Hobart,
Tasmania.

O'Reilly-Wapstra, J {2005) Using NIR to identify
germplasm  of increagsed defensive chemistry and
resistance 1o veptebrate browsing, Seminar, ‘Growing
trees with reduced chemical usage’. 8 February, Hobart,
Tasmania.

Pinkard, FEA {2003) Keeping the frees green and
prunable: managing and combating biotic  siress.
Seminar, ‘Solid wood production from temperate
eucalypt plantations: seminars and discussion’. Hobant,
Tasinania.

Rapley, LP {2005) Timely intervention - when should
we spray, Seminar, “Crowing tees with reduced
chemical nsage’. B Febroary, Hobart, Tasmania.
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Steinbauer, M 2005) Clever sampling combined with
apphcation of GumMoth will belp improve current
management of the auvtumn gum moth, Seminer,
‘Growing frees with reduced chemical usage’. 8
February. Hobart, Tasmania.

Waish, A (2003) Verlebrate pest management. Seminar,
‘Mammal browsing forum'. 8 February. Hobart,
Tasmania.

Wiggins, NL, McArthur, C, Mclean, 8§ (2004) Effects
of PSMs and plant spatial arrangement on brushtail
possuns, Presentation, ‘Beological Society of Australia
2004 conference’” 7-10 Decembern Adelaide, South
Australia,

Education and Technelogy Transfer
RBildstein, T (2003) Rural tree decline: a national
disaster. Press refase, 1 page. (University of Tasmania,
Hobart, Tasmania).

Bildstein, T {2003) Youny achiever recognised for blue-
gum innovations. Press release. 1 page. (University of
fasmania, Hobart, Tassmania),

Davidson, NJ {2004} Research at the CRoe for
Sustainable Production Foresiry, preseatation for The
Hutchins Schoot, Hobart, Tasmania.

Davidson, NI (2003} Keeping your forest heathy: The
pattern and process of tree decline and what cap b,
done sbout it. Field day. Bothwell, Tasmania.

Dutkowski, GW (2004) Progeny trial analysis wip
ASRemi. Course, 16-17 August. Umed, Sweden,

Dutkowski, GW, CGreaves, BL, McRae, TA (2004
Quantilative methods for tree breeders, ASREML
course, 19-22 October. Aveiro, Portugal.

Dutkowski, GW {2065) g800P seed  orchard
management ool Presenfation, ‘STBA  Eucalypis
globulus breeding strategy review workshop' 22-24
February, for Southern Tree Breeding Association,
Albany, Western Australia,
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Genetic Improvement Program

GRANTS AND AWARDS

University of Tasmania

Doctoral thesis

Grant or award Awarded for Duration Recipients
pean of Graduate Research | Quistanding doctoral thesis, 2004 Dr Robert Barbour
gommendation Award,

Amount $

Royal Society of Tasmania Br Robert Barbour 1000
Annual Doctoral Award
Southern Cross Tasmanian Sclence and technoiogy section Ms Fiona Poke
Young Achievers Award
hustralian Academy of Science | Testing approaches for the simple prediction of |6 weeks | Dr Greg Dutkowski $7.500
Young Researchers Award breeding values in forest trees across progeny
trial sites with heterogenous variances
Australian Research Council Genetic legacy of climate change in Australian | 3 years | Dr Rané Vaillancour: 225,000
{Hscavery Grant tomperate forosts
ARG Special Research Riscovering the past and present to shape Syears | AfProf Brad Polts {one of 50 chigf $1.5 million
initlatives {(Hill et al) the future: networking environmental sciences investigators on the network
for understanding and managing Australian application)
biodiversity.
Frontiers in Infegrative Community genetics, heritability and evolution: |5 years | A/Prof Brad Polts {ona of 10 $US 5 million
Biological Research (a US consequences of extended phenotypes patiner mvestigators on the grant)
National Sclence Foundation
progrars), (Whithar ef af.
Northern Arlzona Universiy:
lead institution)
Sustainable Management Program
Grani or award Awarded for Duration Recipients Amount §
Australian Research Council | Australia-New Zealand Research Network for | 2005-8 Dr M Westoby, Prof M Adams (Dr $2.5 million
Vagetation Funotion Michael Baltaglia, listed scientist)
International Association of Groundwater and surface water interactions- | 2008 Br Tony O Grady (CRC-SPF} $1,000
Hydrogeologists invited speaker
Land and Water Austratia A framework to provide for the assessment 2005-8 D P Howe, Dr B Evans, Dy Tony $250,000
of environemental water requirements of G'Gragy
groundwaler-dependent ecosystems
Natural Heritage Trugt A decision support system for combating tree | 20045 £ Neil Davidson $193,500
decline
“""‘-‘—-—_
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Resource Protection Program

Grant or award Awarded for Duration Reciplents m
Dean of Graduate Ressarch Qutstanding doctoral thesis, 2004 Dr dulianne O'Relfly-Wapstra
Commendation Award,
University of Tasmania
Dean of Graduste RHesearch Cutstanding doctoral thesis, 2004 Dr Luke Hapley
Comrmendation Award,
University of Tasmania
FWPREDC Fertilisation and forest heafth: preventing or 1 year |Dr Carcline Mohammed, Dr $150,000
offselting biotic leaf loss in eucalypt plantations Michael Battaglia, Dr Christine
Stone, Br Angus Carmegle, Dr Philip
Smethurst
ARC Linkage Determining generic indicators of siress in 3years |Dr Karen Barry, Dr Caroline $276.000
sticalypt leaves for application o the remote Mohammed, Dr Chriz Beadls, Dr
sensing of canopy condition and productivity Michae! Baltaglia, Dr Chiristine
modealing Stone, Dr Angus Carnegle, Dr M
bartin and Or N Davies
ACIAR Stem rots in plantation hardwoods in indonesia |18 months|Dr Caroline Mohammed, Dr Chris $250,000
and southeast Australia Beadle, Dr Anto Rimbawanto
Ecological Society of Ausiralia | Baeing ealen: what's more influential - you or Ms Alison Miller $500
pest poster by a student your neighbowr?
Ecological Sociely of Australia | Effects of PSMs and plant spatial arrangement Ms Natasha Wiggins $250
Best Spoken Paper, Runnerup | on brushiail possums
Eoclogical Sociely of Australia | Interactions between a native mammalian 6 months |Ms Naiasha Wiggins $250
Student Research Grant herbivore and a eucalypt plantation species; for
project costs,
Ecological Society of Australia | Science Meets Parflament 1 weel |Ms Prue Loney $450
Travel Grant
Haldane Prize Best Young Author, 2004; for Fuctional Ecology Or Jullanne O'RelilyWapstra A year's
18, 677-684. subscription and offer of support (0
attend the British Ecological Sociely)
annial meeting
Holsworth Wildlife Research Invertebrate assembisges associaled with 1year  |Kate Harrison $4,000
Funad habital features in Fucalyptus obfigus in the
southern forests of Tasmania
Hotsworth Wildie Research Buccassion of stern decay fungl in Encalypius 1year [Anna Hopking $4,000
Fund obfigua in southern Tasmania
Austratian Biological Resources| To attend the Ecological Society of Australia 1week |Anna Hopkins $550
Study; Department of the conference af the University of Adelaide
Environment and Heritage
Holsworth Wildlife Research interactions betwesan a native mammalian 8 months |Ms Natasha Wiggins $2,300
Funtd herbivore and a eucalypt plantation species; for
projact costs,
Holsworth Wildlife Research Understanding patch selection by a native 2 months | Ms Alison Miller $2.500
Fund mammalian herbivore for managing browsing
Maxwéil Raiph Jacobs Fund | Understanding patch selection by g native 4 months (Ms Alison Mifler $1.500
mammalian herbivore for managing browsing
NZFR! Biocontrol program for parasitoids of the gum 1year | Geof Allen NZ $29:009
toaf sheletoniser
NZFRI solation of pheromone components from 3 months |BDr Geolf Allen NZ $4,5{38
Tasimanian gum leaf skelstoniser populations
University of Tasmania Ontogenetic effects on the expression of 1year | DrJulianne O'Reilly-Wapstra $20=006
instifutional Research Grant genetic variation in plant defensive chamistry
Scheme
__.—'-/
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cONSULTANCIES

Sustainable Management (B1);

Laboratory analyses, $30,000.

Genetic Improvement;

Timbercorp and [TC genetic
materiak.

Consultancy with for Duration Hecipients Amount
STBA Progeny analysis for Gunns £.| 3 months Dr Greg Dutkowski 525,102
nfens breeding program.
UniTas Consulting Evaluation of merii of 1 day 2 Greg Dutkowski $1,820
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PERFORMANCE INDICATORS

Cooperative arrangements

s Level of participation of comriladors in major
decisions concerning the resewrel divection of the
Centre

Most CRC research was conducted using company
tials, or frials established on company land, so
companies were involved at the outset with the planning
and implementation of research projects and had
ownership of them. Plans for experiments were lodged
with the companies, and incleded an agreed protocol
for research, The company partners allocated staff
time {in-kind contributions) o CRC rescarch projects
so effective interaction could occur. The Program
Coordinating Comynittees {PCCS) of the CRC retained
an overview of the research projects, They prioritise
research and set “deliverables’ {research oulcomes
that could be directly used by industry). The PCCs
were chaired by industry representatives and congisted
largely of the partners’ staff to ensure that they were
involved in setting research priorifies.

= Level of interchange of personnel among different
sites and participoiing instibions

Documented visits o individual CRC partners and

between nodes of the CRC (Hobart, Canberra, Brisbane,

Gympie) totalled 187 person-days for 2004/05,

= Puoportion of joint publications  with  other
research groups

Fifty-seven (33 per cen) of the 170 technical

publications (book chapters, refereed publications, in-

press, unreferced publications, confidential repors,

theses} were written with other researeh groups,

¢ Number and durarion of siay of visitors 1o the
Centre from Australio and overseas
There were eight visitors to the CRC

Genetic Improvement: Quantitative geneticist, Pr
Foae Costa e Silva, visited the University of Tasmania
for two months in 2003 during which time he analysed
data from several E globulus tials and contributed o
the breeding steategy review of E. globulus in Western
Australin. Professor Tom Whitham, Dr Joe Balley and
Br Jen Schweitzer of the Northern Arizona University
visited Associate Professor Brad Potts in August 2004
to discuss colinborative research projects. During the
visit both Prof Witham and.De Schweitzer and Jen
presented seminars,

Sustainable Management: Dr Mel Tyree, who worked
with Ms Sharon Koh and D Peter Sands on the writing
of a manuscript {4 weeks),

Reseurve Profection: Dr John Brown of Washinggg,
State University, Pulman U8A, visited the CRe:
entomology program in Tasmaniz in December, Duriy,
his time be presented a seminar and exchanged researel
weas on Future research plans in chemical ecology 1,
Tasmania, Dr Brown leads a successiul program for
insect control in poplars including pheromone-bagy
control of the western poplar clearwing moth agy
carpenter worm moth, and insecticide based congrgy
for cottonwood [eaf beetle.  In Januwary, Dr Dagrey
Kritieos and Br Karina Potter (NZFRI) also visited the
entomology research group to discuss research progress
on pheromone monitoring within Tasmanio and e
biocontrol program of Uraba fugens in New Zealand,

o The degree of Interaction among svientific stafl
at dispersed locations on cove acrivities of the
fesearch program, included:
the economic Importance and genetic control of
growth, stent characteristics and wood properties
at the quantitative and molecular levels

The genetics program is structured to ensure close

meraction between projects both within and across

nodes of the CRC. The guantitative and molecolar
genetics  projects are paired to ensure  synergles
between these different felds. For example, Al and

Ad work closely together on the molecular genetics of

temperate eucalypts. The breeding strategles project AZ

infegrates research in the other temperate projects for
strategy development. There is also regular interaction
between the various groups working in the same field
across different nodes. They are linked by common

technologies, and technological advances made in o

project are usually directly relevant to the other projects.

Forexample, the quantitative genetics projects interact 08

the application of genetic models and use of specia%isw

programs {eg. ASREML) for estimating genetic
parameters and breeding values. Collgboration berweet
the two molecular projects Ad and A7 is occurring
in the use of AFLP molecular markers in a eucalypt
mapping  populations and molecular  relationships
within and between Corpmibia and Eucalypins. Projedt

A2 works with scientists from GL. STBA, CSIRO ;mdl

ET on the use of ASREML software for the analysis

their data. Praject Al is conducting research pi“}}""{{s

on the genetics of E. globulus across Australid i

southern (UTas and FT) and northern Tasmania {Cﬂf

and in Western Australia (WACAP). Aspects of this
work are being undertaken in collaboration with the

STBA. Project A2 also works closely with STBA 0_"

the development of data management and :mzll)’sfs'

systems, as well as breeding, deployment and analys®
strategies. For example, a study of genetic |::tr:lmelcf‘5

in the first series of second generation breeding trials 3
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E. globulus has been completed along with a contract
analysis of GL E. nirens breeding population.

Project AS has strong lnks with CSIRO scientists in
Melbourne in research on Silviscan, cellulose content
analysis and near infrared reflectance analysis, as well
as with project A3 in Canberra and the project is also
working with the STBA on studying genetic parameters
of spectiic wood property frais.

Several projects involve collaboration between Genetic
Improvement Program (GI) projects Al and AS and the
Sustainable Management Program {SM), and there is
considerable linkage between GI, SM and the Resource
Protection Program {RP) on the genetics of pest and
disease resistance and the modelling on disease rigk
and impact.

There s considerable linkage between the Genetic
Improvement, Suostainable  Management and  the
Resource Protection research programs on the genetics
of pest and disease resistance and the modelling on
disease risk and hmpact.

- gffective  mating.  selection  and  deployment
strategies in treg nprovesent programs
Project A2 provides research resulis from the southern
gode projects for the breeding and  deployment
strategies of industry. #t has strong links with most
intustrial partners and is closely integrated with STBA's
Fucalyprus dreeding program (1o which many of the
temperaie pariners belong) and ifs spin-off company
seedBnergy. This link is enhanced by the co-location
of one of the managers of seedEnergy, Peter Gore,
on the University of Tasmania campus. The CRC has
representation on the STBA Board {Greg Dutkowski),
Technical Commitee, ond Resemvch, Quantitative
Genetics and Data Management sub-committees (Dr
Greg Dutkowski and Dy Rend Vaillancourt), which bas
assisted in the transfer of technology from the program
tor this and other partners. Project A1 Interacts closely
with STBA and its members in providing resemch to
back new seed production systems being developed
for E. globulus. Tt also collaborates with STBA and
seedEnergy on research into self-ncompuibility and
Howering time in swrboreta and seed orchards across
Australia. Project A7 has been closely involved with
scientists in the STBA in the design and implementation
of TREEPLAN® and STBA-DMS® breeding value
prediciion and data management systems. This year
the Cenetic Improvement program wag involved in
the organisation of workshops reviewing breeding
strategies for both E globulus and K. sirens which

mvolved all southern projects and most Industrial
partners ip Australia.

- pruning and thinning

Dr Chris Beadle and Ms Taylor Bildstein organised a
workshop in Hobarl that brought together all infereseed
parties in solid-wood production from  temperate
eycalypt plantations, Forly delegates avended and
there were ten presentations that covered growing
{silviculture}, protecting (pests and diseases), defining
{breeding and wood quality) and sustaining {product
mix and the future} the resource. A monograph is
being prepaved that will be distributed to pariners and
published in a national journal,

the dynamics and cycling of organic maner

ard nitrogen in solls i response to sivicultural

Freqrnents
Fourteen years of funding have permitted investigation
of the long-terin effects of fertiliser application (100 kg
of nitrogen [N] per hectare for 13 years) on the nitrogen
dynamics at the site. At a site where tree growth was
increased, this was accompanied by increased N wirnover
and nutrients retained on the forest foor but there was
no significant effect on rates of N mineralisation.

- Jorestry extension as a rool for assisting forest

ownet, farmer and stakeholder decision-meking
Dir Digby Race has brought together the work directed
towards encouraging rural communities to embrace and
accept the benefits of tree planting. The conclusion is that
rural landowners tend not to drive forestry development
themselves, rather they respond to initiatives broaght
forward by privale companies and government. 1t s
the way that this is done that has created anxiety in
reral communities, The CRC researchers have worked
with industrial partners to help them refine their own
sirategies for working with local communities as 2
means of embracing thelr support for plantation forestry
and including public participation ag an Important facel
of forestry planning.

I Neil Davidson has used rescarch, 2 focus group,
a field day and the media w0 show landowners now
approaches for maintaining the health of native stands
subject to tree decline. This initiative promises to have
some impact af last on reversing # sertous and increasing
problem affecting large areas of woodland in the drier
and colder parts of Tasmania.

- wediction  of  productivity in response o
emArommesntal fiuctors and management puts

Ten years of vigorous application has resulied in the

first dynamic and user-friendly process-based model
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of stand growth (CABALA Version 1.0} being made
avatlable 1o industry partners. CABALA can examine
the consequences of a range of silvicaltural inputs on
productivity in the current and subsequent rotations,

meassrement of leaf arvea index i the field

Ms Marin ttenschlzeger completed an exiended
period of training for industry pariners in the use of the
Visual Guide for measuring leal area index in eucalypt
plantations growing throughout Southern Auswralia
She has also shown them how the Viswal Guide can be
used (0 make decisions as to whether plantations should
be ferttlised or not.

- Investigation of pathogens of forest insect pests
This research in Tasmania has essentially concluded
following the retivement of DrIchn Madden (now
honorary CRC Fellow). [ndustry was satisfied with the
progress that had been made and was keen for other
arens to he pursued,

- studies of the ecology and behaviour of insect
herbivoras in temperaie Austradia

There was high degree of collaboration between all
locations  involving all those working in resource
protection coordinated by Dr Mamory Marsuki {CRC
and IPMG, WA) while constructing the imeractive
pest database, The database has been bero tested and
andergone prer review

impact of inzect pests at pletation establishment
Pr Mamore Magsuki (CRC and [PMG, WA} has
included establishment pests In his assessment of the
impact of insect pests on eucalypt plantations.

genetic and chemical basis of eucalvpr resistonce

o browsing
D Fulianne O'Reilly-Wapstra completed her PhDD thesis
on genetic vartation of resistance of E. globulus, under
supervision from both Dr Clare MoArthury (supervisor)
and A/Prof Brad  Polis  (co-supervisor, Genetic
Improvement Program). Projects From the vertebrate
browsing section of RP in Hobart closely inferact with
the (G program in research related to vesistance breeding
and three PhiD students are jointy supervised.

- investigation of pathogens of plantation trees

Research on stem decay, mechanisis of wee defence
and wouand fissue formatioh has continued between
Br Carcling Mohammed (CSIRO, Ufas), and Dr
Tim Wardlaw {FT),
respect o severnl aspects {rsk and hupact modeliing,

Mycosphaerelfa research in

resistance, epidemiology} has continued between Dr
Mohammed and severy] companies in Tasmania (8T,

GL) and Western Australia (Timbercorg, WAPRes)_ A
new project was generated as a resull of progregg i
the Mycosphaerella arena concerned with Offscui“g
or preventing biotic damage through the timely se
of fertiisation was funded by FWPRDC, FT, G, ang
SFNSW.

- biodiversity of fungal and insect assemblages g
wet Bucalyptus forest

Ms Marie Yee submitted her thesis, which was g
the conservation and blodiversity of insect and tt
asserblages in coarse woody debris, under supervisigy
by Dr Caroline Mohammed, and Dr Simon Grove of
FY. The project was financially supported by FT apd
GL. Two other PhD students are cusrently supervised
by Dr Mohammed and partially supported in this arey
of research in collaboration with FY and co-supervised
by Drs Simon Grove and Tun Wardlaw of FT This
project has resulted In several presentations 10 2 wide
sudicnee; o the media, ot indusiry seminass and
aeademic conferences.

Research and researchers

¢ Papers {n refereed journaly

In 2004/05 the Centre produced 2 total of 171
publications, Sipublished in referced journals, four in
referced conference proceedings and 28 inepress; a8
well as three book chapters, 73 unreferced publications
and 12 theses.

»  Book chapters covering the vesults of the Cennes
researh

Three book chapters were written in 2004/05 (see the

Publications section).

«  lmvitations to present keynote addresses and papers
at conferences

There were two invited presentations in 2004/05:

Brad Potls was invited fo present g plenary address

at the HIFRO conference ‘Encalypfis in a changing

world® at Aveiro, Porfugal, 11-15 Qcr, a sobpleadty

talk at ‘Forests in the balance; linking tradition and

echnology”, XX RO World Congress, Brishan®

4 talk ar “Hatomology: strength in diversity. XXH

international congress of entomology [5-21 August

2004, Brisbane, Queensland’ and to ik af "Priviie

forestry extension conference’, Wimmera, Victona, 2t

22 hane (Department of Primary [ndustries, Vigtorlah

Anna Hopkins was an invited speaker at the third
national Fungimap conference organised by the Royd!
Botanic Gardens Victoria and the Tasmanian Central
North Field Naturalists” Club, ar Mt Roland; 29 A [)1‘52”3




= &

© Vi e -

AR LD e S

"0 RN e [

CRC for Sustainable Production Forestry - Annual Report 200405 63

May. Her talk was “Wood decay fungi and dead-wood
dependent beetles in the southern forests of Tasmania’.

¢ Number and value of competitive grants awarded
Twenty competitive grants were awarded to CRC staft
during the last financial year, fotalling $10,402.600.
Several of these were prestigious, highly competitive
ARC awards such as ARC Discovery,

v Honours and awards
For details, please see Chants and Awards section, pp.
57-58.

Dy Robert Barbour, Dr fulianne O’Reilly Wapstra and
Dr Luke Rapley received University of Tusmania Dean
of Graduate Research Commendation Awards for their
outstanding doctoral theses, 2004,

Dr Robert Barbour received the Royal Society of
Tasmanian Annual Doctoral Award.

Ms Fiona Poke received the Sosthern Cross "Fasmanian
Young Achievers Award in the science and technology
section.

Ms Alison Miller received the Ecological Society of
Australa’s ‘Best poster by a student’ award,

Dr Jullanne O'Reilly-Wapstra received the Haldane
Prize for best young author, for an article in Functional
Ecology.

Mg Kate Harisson, Ms Anna Hopkins, Ms Alison Miller
and Ms Natasha Wiggins each received a Holdsworth
Wildlife Pund research bursary,

Ms Alison Miller also received the Maxwell Ralph
Jacobs Fund research bursary,

Ms Anna Hopkins received an Australian Biological
Resources Study; Department of the Environment and
Heritage Award, to attend the Feological Society of
Austratta conference.

Education and fraining

* Time spens by researchers on research tra ining
Thete are 43 PhD and five MSc students enrolled with
CRC-SPF Itis recognised that each student takes fve to
ten per cent of a researcher’s time 1o supervise. This is
equivalent to 2,4-4.8 person years of research fraining.

* Number of pastgraduate students working in the
Centre
The Centre has 48 postgraduate students (see Table )

* Number of postgraduate students trained in the
areas specified

Genetic Improvement 19
Sustainable Management 17
Resource Protection 12

* Number of enrolments in special eourses

Forest Ecology, a special undergraduste couwrse in
Plant Science at the University of Tasmania, has three
students enrolled. Ta addition, there was a wide ran ge
of workshops and field days organised 1o train staff (see
list of major events in the Education and Technology
Transfer section; and the Public Presentations secton),
The total number of earolments for all these courses
was 2,293,

* Quality and number of postdoctoral Jellows
atiracted

Five postdoctoral fellows worked with the Centre in
2003/04: Dr Dorothy Steane in molecular genebics
{UTas, Hobart), Dr Anthony (’Grady in root biomass
turnover {CSIRO FFP, Hobart), It Mamoru Matsuki
of insect pest management (Inscet Pest Management
Group, WA}, Dr Luke Rapley in insect ecology (UTas,
Hobart), and Dr Julianne O'Reilly-Wapstra in vertebrate
browsing {{Tas, Hobure),

* Rate and percentage of completion of higher
degrees

Hight PhD, one MS¢ and one Honours studest compleled

their degrees during this financial year:

Genetic Improvement Programy; Dominic Kain (PhDD),
Rachel King (PRI}, Leon Scoft {(PhD), Peter Kube
{PhD}, Greg Dutkowski (PhD), Shaowei Huang (PhD).

Sustainable Management Program; Taromie Harvest
(Hons), Craig Hawkins {MSc)

Resource Profection Program; Julianne (¥ Reilly-
Wapstra PhID), Luke Rapley (PRI

A further seven PRD and two MSe stdents submitted
a thesis for examination during the year: Genetic
improvement Program; Tim Jones (PhD), Andrew
Milgate (FhD)), Simon Whittock (PRI, Paul Toon
{MSe)

Sustainable Management Program; Paryl Mummery
(PRI}, Carolyn Ringrose (MSc).

Resource Protection Program; Trudi Wharton (PhD),
Anthony Rice (PhD}, Marie Yee (PRD).
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* Accepfance and employinens by the  forestry
communify of stdents on completion of their
studies

Details of emplovment for completing PhD and Honours

students of 2004/05:

Sustainable Management Program;

+  Apdrew Ciibbhons (PhID), Research Officer, Private
Forests Reserves Program,

»  Ross Peacock {PhD), Vegetation and Landscape
Assessment Unit, Centre for Natnral Resowrces,
NSW Departrment of Infrastrocture, Planning and
Natural Resources,

+  Paul Adams (PhDD), Manager Forest Nutrition, FT,

+  Chris GHara (PhD), Nutricnt Management in
Agricalture, Depatment of Primary Industries,
Victoria,

*  CGreg Unwin (PhE), Lecturer (farm forestry),
University of Tasmania,

«  Crant Westphalen {(PhD),
University of Adelaide,

«  {ameron Shicld (Hons), Research Officer (hops),
Cascade Brewery,

¢ Apdrew Laird {Hens), Weeds Officer, West Coast
Council.

Marine FHeologist,

Resourve Protection Progeam;

+  Alieta Fyles (PhD), Postdoctoral Fellow, defence
responses, Ohio University, USA,

+  Julisnne O’ Reflly-Wapstra, Lecturer (mammalian
browsing), University of Tasmania,

+  Luke Rapley, Post doctoral Fellow {insectecology),
University of Tasmania,

«  Diiriling  Burton {Hons), Browsing Research
Officer, FT.

senetic Improvement Program;

*  Robert Barbour (PhD), Forest Geneticist {gene
flow), University of Tasmania

»  Uay McKinnon (PhD), conteact research in
molecular genetics of Eucalyptus af the University
of Tasmania

«  James Worth (Hons), Condacting a PhEY in Forest
molectdar genetics, University of Tasmania

Past students (and staft) of the CRC that have been
appoirted to key posts in dustey:

2003704

» D Peter Volker (who recently completed PhD with
the CRCY was Acting Chief Scientist during 2004
at FT

20662/03

= Dr Peter Volker was appointed Pancipal Rege
Officer {Planmtions), FT

*  DrlLuis Apiolaza (CRC post-doctoral fellow) Was
appointed Principal Forest Biometrician at Fr

*  DrDean Williams (who recently completed 4 phyy
with the CRC) was appointed Rescarch Scientiy
{trec improvement) at FT

arch

Application of research

= Degree of adoption of research results by fniddusgry
Twenty four items of CRUC technology were taken up by
industry this year (see Industry Uptake, in Hrilisation
and Application of Research section ).

o Quality and relevance of rechnical publications
targeted 1o user groups,

Thirty-one technical veports were produced by the

Centre, 26 of which were in the CRC-SPF Technicy

Report series. In addition, 12 rechnical news sheets

(“newsflash  publications™)

four articles appeared in newsletters of wember

were  released  and

organisptions,

*  Exrent of advice and consultancy services provided

fo industry and government
Two consultancies were conducted during 2004405 (se¢
Grangs and Awards and Consultancies section), Advice
was also provided through pacticipation on national
commitiees. For example, Greg Dutkowski (G
waus 1 member of the STBA Board, on the Technical
Committee of STBA and three subcommittees of the
STBA Technical Committee, and is also a member of
Research Working Group | (RWE, Forest Geneticsh
Dr Brad Potts (G was a member of RGW 1, is on the
subcommittee for Forest Genetic Resources, and B
on the Biodiversity Advisory Panel for the Tasnantal
Government’s “State of the Havironment Repor
Dr julianne O'Reilly-Wapstra (RP) has close Hiks
with indusuy and government through the *Browsioh
damage management group’ (BDMG), as well a8 direct
interaction with industry (see Grants and Awards}
DrNeil Davidson (SM) has had close interaction
with organisations advising farm forosters through
coltaborative work on methods of combating rural tre?
decline,

. e et
* Number of presentations to componies 07 s

groups ;
The CRC-SPF ran a wide range of technology lmnslvr:
activities for partners during 2004/05. There W¢

s ¥ . . rence OF
96 public presentations including 31 conferenc®
as ~

symposia presentations and 33 seminars as well
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workshop presentations, five short courses and seven
field days.

*  Nuwmber and financial contribution of potential
users

During the eighth year, the CRC-SPF had 14 members,
including most of the major wood producing companies
in Australia. Bach partner cominitted cash and/or in-
iind conributions o the Centre (see financial tahles).
In addifion, partners may provide funds 1o support
particular projects (see Grants and Awards), Private
Forests Tasmania and other end-users of our technology,
e.g. Uireening Australia, have given in-kind support 1o
ron technology transfer exercises for farmer groups.

* Number of visitors from user groups

As the partners in the Centre tepresent our main
user group, many of the 187 person-days invelved in
within-CRC visits came from users of the technology
we developed (see Performance Indicator 2 under
Cooperative Arrangements).

* Number of media or trade journgd presentations
in the last year, 12 articles relating to Centre activities
appeared in newspapers and industry newsletters, and
17 segments in the electronic media {13 radio and four
television),

*  Number of seminars, workshops and Jield days
organived (o transfer results to industry and the
public, including the level of response

In 2004/05 CRC-SPF gave 96 public presentations {31

conference ofr symposia presentations and 32 SSIinars),

and ran 20 workshops, five short courses and seven field
days. to transfer results to industry and the public, An
estimated 2,293 people attended ihese activities.
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Management and budget ,
*  Ertablish procedures 1o YEPOFD on progress cud
achicvements

Plans in place included & Strategic Plan and Business
Plan, and a set of ‘deliverables’ agreed upon to meet
mdustry expectations of Progress in research areas. The
quality and quantity of research was monitored and
reviewed, and its value to industry has been sssessed
through Program  Coordinating Commitiees, the
Advisory Panel, the Board, and the Annual Report,

* Timely and accurate reporting of progress

The CRC has reported in a timely and accwrate manner
against the ‘deliverables’ set for industry and the
milestones set by each project and program. These
were reported to the Program Coordinating Committees
{quarterly report on research ‘deliverables’), the
Advisory Panel, the Board, and in the Apnual Report.

*  Extent of staff turnover

Other than the withdraw} of pariners in the eighth yeas,
there were five changes to staffing, during 2004/05 (see
Statfing and Administration).

*  Proportion of projects completing milestones
within the planned tfime and budger

All projects completed their milestones within the

plansed time and budget, with the exception of two that

were agreed by industry as no fonger relevant to their

needs,

* Accurate recording and reporting of financial
fransactions

The Centre has implemented the following management
and budgelary systems: triennium budgeting, monthly
reporting of financial accounts (io PrOgram managers
and project leaders), gquarterly reporting of in-kind
contributions of paviner organisations (10 the Board),
anpual external andit of the financial accounts, and an
Armual Report,
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BUDGET

Budget
Tables

Notes to and forming part of the accounts
for 2004/2005

At September 2005, when this report was finalised, the

CRC had ceased operations from 30 fune 2005 and was
due 1o windup Us residual activities by 30 September
2003.

Summary of significant accounting policies

All Bmds under the Cooperative Research Centie's
confrol are administered through the University of
Tasmania’s Financial Management Information System
{FMIS).

The principal accounting policies adopted in preparing
the accounis of the unincorporated entity are detalled
herewnder.

{a) Basis of accounting and principles of
consolidation

The cash accounts have been prepared on the basis of
historie costs, Cost in respect 1o the cash contributions
and expenditure is the cash sum exchanged in the
financial year deterinined from fransactions recorded
on the FMIS, excluding outstanding debtors at 30 June
each yeat

in-kind amounis are the economic vahies of goods and
services declared by cach of the joint venture parthers
and accepted by the entity as being valid,

(h) Taterest

interest is caleulated and paid by the University based
on the monthly cash balasces being held on the FMIS
on behalf of the entity.

(¢} Assets and depreciation

Plant and equipment assets are recorded on the
tniversity’s asset register in the name of the enlity

Cooperative Research Centre for Sustainable Production Forestry
Summary of Base Grant Funds 2004/2005

Opening Cash Balance at 1/7/64

Add Income

Less Expenditure
Salaries, scholarships and associated costs
Consumables
Fguiprmest

Total Expenditure

Closing Balance at 30/6/05

as they are acquired. Their entire cost is eXpenseq o
the year of purchase and depreciation is not Provideg
for. All assets will be transferred to a parther entity
by 30 September 2005 as per the (.‘nmmnnwc:lllh
Agreement.

Capiial  expenditure  relates 0 CoSEs S0Chyteg
with buildings. These costs are also expensed 4nd
depreciation is not provided for,

(15} Emplovee enfitfements
Provision has been made for pro-rata entitlemens g
annuat and long service feave.

{e) Parmer confributions

Budget ostimates of conmibutions are faken from
the original Commonwealth Agreement and actug
figures ave provided by the partners, During 2004/0%
ap exfension fo the Commonwealth Agreement for
an additional year was execuied so that the CRC Spr
would continge nntil 30 June 2005,

{fy  Allocation from Commonwealth Grant
Puring 2004705 the CRC received the wsual Four
guarterly grant payments.

{g) Management comment to qualifications in audit
repors.

{1} The predicted in-kind contributions for Norske Skog,
SCU and Timbercorp were not reduced in accordance
with a reduction in direct in-kind activities during the
vear and this is reflected 1n thelr actual contributions.
Funds for the operating year were levernged against
aliernate grants eg ARC and therefore actual in-kind
and cash contributions were reduced by the anoust
baing put o ofiier areas.

ATTACHMENT A

1,487,414
947,463

1,482,558
714,225
0
2,196,783

238,094
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Deloitte

INDEPENDENT AUDIT REPORT TO THE DEPARTMENT OF EDUCATION,

SCIENCE AND TRAINING REPRESENTING THE COMMONWEALTH
(RE: COOPERATIVE RESEARCH CENTRE FOR SUSTAINABLE PRODUCTION FORESTRY)

Scope

We have audited the current year actual information presented in the financial statement of the
Cooperative Research Centre for Sustainable Production Forestry {“the Centre”) as set out in Tables
1,2,3 and 4 of the Annual Report for the year ended 30 June 2005, The parties to the Centre are
responsible for the preparation and presentation of the financial statement and for ensurin g
compliance with the CRC Commonwealth Agreement {“the Agreement™. We have conducted an
mdependent audit of the financial statement and of compiiance with the requirements of the
Agreement in terms of clauses 4(1) and 4(2) ‘Contributions’, 5{1}, 5(2) and 3(3} "Application of the
Grant and Contributions’, 9(1) and %(5) ‘Intellectual Property” and 12(2) and 12(4) 'Financial
Provisions’ in order {o express an opinion on it to the parties to the Centre and the Department of
Education, Science and Training representing the Commonwealth,

The financial statement has been prepared by the parties to the Centre for the purposes of fulfilling
their annuai reporting obligations under clause 14(1)e) of the Agreement for distribution to the
Department of Education, Science and Training representing the Commonwealth. We disclaim any
assumption of responsibility for any reliance on this report or on the financial statement to which it
refates or 1o any person other than the parties to the Centre and the Department of Education, Science
and Training representing the Commonwealth, or for any purpose other than that for which it was
prepared,

Qur audit has been conducted in accordance with Australian Auditing Standards and included such
tests and procedures as we considered necessary in the circumstances. These procedures have been
undertaken to form an opinion whether, in ali material respects:

1. Researcher contributions and contributions from Parmers (excluding Supporting Partners)
equalled or exceeded the amount of the grant and the amount of contributions committed to
in the budget (clauses 4(1) and 4(2});

The grants and contributions were used only for the activities of the Centre (clavse S{1));

3. The total yearly expenditure on activities of the Centre under each Head of Expenditure did
not differ by more than 20% or $100,000 (whichever is the greater amount) from the
allocation in the budget without prior approval by the Commonwealth {clause 5(2);

4. Capital items acquired from the grant and the contributions on acquisition vest as provided
for in the Agreement {clause 5(3));

3. The intellectual property on all contract material vests as provided for in the Agreement
fclause Y1)}

6. The researcher did not assign or license intellectual property in any confract material having
the potential for commercialisation without imposing on the assignee, Hcence conditions and
did ot do so without the prior approval of the Commonwealth (clause 9(5));

7. The researcher ensured that proper accounting standards and controls were exercised in
respect of the grant gnd that contributions, income and expenditure in refation to the activities
of the Centre were recorded separately from other transactions of the rescarcher {clause
12(2));

8. The researcher ensured that cash contributions were paid into and expended from the Centre
account {elause 12(4}); and

9. The financial statement presems fairly the sources of funding, the application of that fanding
and the financial position of the Centre for the financial year in accordance with the cash
basis of accounting.

N

Member of

Liabifity Hrnited by the Acoountants’ Scherns, spproved under the Professional Standards At 1954 INSW). Deloitte Touche Tohmatsu
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Deloitte.

Inferent Limitations

Because of the inherent limitations of any compliance procedure it is possible that errors and
trregularities may ooour and not be detected. An audit is not designed {0 detect all weaknesses in the
Centre’s compliance with the Agreement as an audit is not performed continuously throughout the
period and the audit procedures performed on the Centre’s compiiance with the Agreement are
ungertaken on a test basis,

Any projection of the evaluation of the compliance with the Agreement to future periods is subject 1o
the risk that the procedures over compliance with the Agreement may become inadequate because of
changes in conditions or circumstances, or that the degree of compliance with them may deteriorate,

The audit opision expressed in this report has been formed on the above basis,

Quatifications
The following Partners (excluding Supporting Partners} did not contribute amounts equat to or in
excess of the amount of the contributions committed to in the budget as required by clause 4(2):

In Kind Contributions
Partners Amount Contributed Amount Committed
§ ‘600 000
Norske Skog Paper Mills {Australia) LTD 141.7 190.0
Southern Cross University 328.8 472.8
Timbercorp LTD 131.9 196.8

Total yearly expenditures on the activities of the Centre under each Head of Expenditure differed by
more than 20% or $100,000 {whichever is the greater amount) from the aliocation in the budget
without prior approval by the Commonwealth as follows:

Head of Expenditure Fotal Expenditure Amount Budgeted
$ ‘o060 3’000
Other 7142 922.0

Qualiied Audit Opinien

In our opinion, except for the effects on the financial statement of the Cooperative Research Centre
for Sustainable Production Forestry, if any, and the extent of non-compliance with the requirements of
the Agreement, arising from the matters referred to in the qualification paragraph, for the financial
year ended 30 June 2005, in all material respects:

i, Researcher contributions and contributions from Pariners {exciuding Supporting Partners)
equatied or exceeded the amount of the grant and the amount of contributions commiited ©
in the budget (clauses 4{1} and 4£2));

2. The grants and contributions were used only for the activities of the Centre (clause 5(1));

The total yearly expenditure on activities of the Centre under each Head of Expendifure did

ot differ by more than 20% or $100,000 (whichever is the greater amount) from the

allocation in the budget without prior approval by the Commonwealth {clause 5(2));

4, Capital items acquired from the grant and the coniributions os acquisition vest as provided
for in the Agreement {clause 3{3)y

5. The intellectual property on all contract material vests as provided for in the Agreement
{clause 91});

6. The researcher did not assiga or ticense intellectual property in any contract material having
the potential for commercialisation without imposing on the assipnee, licence condifions and
did not do so without prior approval of the Commonwealth (clause 9(5));

¥

Liabifity limited by the Accountanls’ Scheme, approved under e Professional Standards At 1984 (NSW)

A
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Deloitte.

7. The researcher ensured that proper accounting standards and controls were exercised in
respect of the grant and that contributions, income and expenditure in relation to the activities
of the Centre were recorded separately from other transactions of the researcher (clause
12(2));

8. 'The researcher ensured that cash contributions were paid into and expended from the Centre
account {clause 12 (4)) and

9. The financial statement presents fairly the sources of funding, the application of that funding
and the financial position of the Centre for the financial year in accordance with the cash
basis of accounting.

Dol He Teadng Tedwvatkona

PELOITTE TOUCHE TOHMATSU

I

1. T Cox

Pariner

Chartered Accountants
Hobart, 14 September 2003

Liabifity fimited by the Accountants’ Scheme, approved under Bhe Professionsl Standards Act 1094 {NGW).
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AGBU, UNE
ANIC
ANU
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APA-
AGRE

B UP
CABALA
CALM

CRC-SPF
CRC-THF
CSIRO Sk

CSHBO Ente
CSIRO FRP
GSIRO P

P, Vie
ETY

FABI

FEA

FEA

FFIC
FNCRDC
Farestry SA
Forests NSW
FPC
FRIM
FWPRDC
FT

GA

Gl

GSiM

Gl

GMU
GSP

GU

ICFR
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ABBREVIATIONS

Associate Professor

Australian Forest Growers

Animal Genetics and Breeding Unit, University of New England
Australian National Insect Collection

The Australian National University

Australian Postgraduate Award

Australian Postgraduate Award - Industry

Australian Genome Research Facility

Depariment of Conservation and Land Management, Government of
Western Australia

Cooperative Research Centre for Sustainable Production Forestry
Cooperative Research Centre for Teraperate Hardwood Forestry

Commonwealtihh Scientific and Industrial Hesearch Organisation,
Sustainable Ecosystems

Cormmonwealih  Scientific and Indusirial Research Organisation,
Ertomology

Commonwaealth Scientific and Industrial Research Organisation, Forestry
and Forest Products

Commonwealth Scientific and Industrial Research Organisation, Plamt
industry

Department of Primary Industries, Victoria
Education and technology Transter Program

Forest Enterprises Australia Ply 11d

Forest Enterprises Australia Limited

Forests and Forest industry Counclt of Tasmania

Forest and Nature Conservation Research and Development Centre
South Australian Foreslry Corporation

New South Wales Department of Primary industries, Forests division
Forest Products Commission

Eorest Research institute of Malaysia

Forest & Wood Products R&D Corporation

Forestry Tasmania

Greening Australia

Genetic Improvement Program

A breeding strategy simulator computer program

Gunns Limited

George Mason University

Great Southern Plantations

Griffith University

institute for Commercial Forest Research
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IPMG

LAl

LWRDC

NCSY {USA}

NIR

NPWS

NS

NSW Ag and NSW Agriculture

NSW DpI
NTPWC
NZ FRi
PFY
QDPI&F

QFRl
Q1L
]DCBFTI

RP

SCU

sk
SFNSW
SLU

SM
SPIRT
8TBA
TC
UMelb
UNA, USA
LINSW
uQ

usc
USDA
USDA FS
USyd
Uias
UWA
WACAP
WAPRes

Integrated Pest Management Group

Leaf Area index

tand and Water Research and Development Corporation
North Carolina State University

Nearinfra red

National Parks and Wikdlife Service

Norske Skog Paper Mills {Australia) Limited

New South Wales Department of Primary Industies (Agricufturs |

dliviston)

New South Wales Department of Primary Industries
Northern Territory Parks and Wildife Commission
New Zealand Forest Research Institute

Private Forests Tasmania

Gueensland Government Department of Primary industries and
Forestry

Queensland Forestry Research Institute
Quantitative Trait Loci

Besearch and Development Centre for Bictechnology and Forest Tree

tmprovement, indonesia

Resource Protection Program

Southern Cross University

ssedfnergy Ply Lid

State Forests New South Wales

Swedish University of Agricultural Sciences
Sustainable Management Program

Swategic Partnership with industry - Research and Training, ARG
Southern Tree Breeding Assodciation Inc

Tirmbercorp Limited

University of Melbourne

University of Northern Arizona, United States of America
University of New South Wales

University of Queensiand

Liniversity of the Sunshine Coast

United States Department of Agriculture

United States Department of Agricutture Forest Service
University of Sydney

University of Tasmania

University of Western Australia

WACAP Treefarms Pty Lid

WA Planiation Resources
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Main picture:

Top insert:

Second insert

Third insert;

Botiom Insert:

Trees respond te fungal attack by accumutating defensive chemicals in the leaf cells that are next to
infected cells. This cross-section of & Tasmanian blue-gum leaf (Eucalyptus globulus) by PhD student
Anna Smith shows the accurmulation of phenolics (vellow) in response to fungal attack. (Picture
courtesy Anna Smith).

Br Greg Dutkowsid on & towr of Ence operations in the souah of Spain., Tris Eucalyplus globulus trial
plantation is eight years oid, (Pictire courtesy Dr Bruce Greaves).

CRC-SPF PhD student Fiona Poke won the 2005 Tasmanian Young Achiever Award {science ant
technology category) for her work on lignin, a component of wood that is a waste product of the
pulping process. (Picture courtesy University of Tasmania Media Office}.

Phb student Prue Loney applying figuid fertiliser 1o Eucalyptus nitens seedlings, which were later uset
10 test whether pademelon browsing preferences were affected by the amount of fertiliser that had
been applied. (Picture courtesy Djyiina Burton).

Eucalypt pest Heteronyx orinitus teading on a young Fucalyptus nitens shoot, {Piciure courtesy
Vin Patel).

—<———W
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Private Bag 12, Hobart, Tasmania 7001, Australia
Teléphone + 61 3 6226 7947
Facsimile + 61 3 6226 7942

creforestry@crcforestry.com.au

Internet hitpi/iwww.forestry.cre,org.au




