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e,_/'//ASSION eg ’i‘ATEMENT

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.

(ﬂB} ECTIVES
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 oufcomes 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 indusiry

partniers through fostering and facilitating cooperative research.

* Provide an avenue to international science to ensure relevant new approaches and techniques are

available in Australia,

* Provide innovative and relevant education and training that meets the skill formation needs of

the forest industry and the national forestry objectives.

+ Ensure that ali stakeholders capture the benefits of Centre research through effective

technology transfer.
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CHAIRMAN’S REPORT

This has been another successful year for the CRC-
SP¥, One might expect in the seventh year of a
CRC that the momentum would reduce, but this
is clearly not the case. The research programme
continues to yield important new results (see
Major Developments}, publication rates have been
sustained, and most importantly of all, innovations
are being transferred efficiently to industry partners.

In spite of the coatribution of the CRC and its
predecessor over the past 13 years, there has never
been a greater need for 2 co-ordinated national science
programme underpinning the plantation mdustry, The
strategic partpership between Australian governments
and industry Planiations for Australia -~ The 2020
Vision projecis potential private investment of $2b
pa in establishing new plantations, inputs of up fo
$660m pa to rural incomes from farm forestry, and an
eventual transition to a frade surplus viz value-adding
processing. This transition fo private ownership is
progressing but concerns are expressed in some
quarters about the sustainability of tree plantations
within some Australian environments. This important
issue can only be addressed through a focused and
ongoing program of research. The experienced team
of scientists employed by CRC-SPF, in networked
association with the industry partaers responsibie for
maich of this plantation resource, are uniquely placed
to contribute and it is essential that the industry finds
ways of ensuring their continued operation.

As described in the Director’s Report, strong industry
support allowed the CRC to make a successful case o
the Minister for continuation into an eighth year. This
will allow partners to take even greater value from the
research conducted by the CRC in the past 7 years.
For various reasons several partners decided not to
join this initiative and [ would like to thank them
all for their valuable contribution during the last 7
years. In particular | ackvowledge the contribution of
Board members from our northern node, Mr R Beck
of DPIQ and Prof R Kitching of Griffith University,
for their constructive approach in negoliating the
complexities of their departure,

As part of the re-bid process for an ongoing Forestry
CRC, the Fifth Year Review panel were invited
back fo examine what had been achieved by CRC-
SP¥ since 2002, Their overall conclusion was that
the CRC was continuing fo perform at a high fevel
against Commonwealth guidelines and milestones,

Major points made were:-

+ “Over the period 2002-2004, the CRC maintained
its excellent record of research quality and
relevance established in the Fifth Year Review”.

» “The CRC continues 1o be underpinned by
postgraduate research. The morale and enthusiasm
of postgraduate students were high, Postgraduate
students felt that they enjoyed an ideal operating
environment and benefited by the collegiality
of the CRC, and industry partners strongly
favoured employment of CRC postgraduates over
posigraduates from outside of the CRC™.

* “The panel was impressed by the upiake of
research by industry. There was an improvement in
this since the last review. Industry was convinced
that they had received value for money from
their investment. Industry considered that the
CRC structure in which there was a focused and
coordinated research programme over a Teyear
funding period would provide them with better
outcomes than any alternative model in which they
acted independently.”

As Chair I take pride in the outcome of this review

and would ke to offer my congratulations to all the
staff and students whose hard work has maintained
the CRC as a vibrant and effective operation.

iohn Kerin
Chairman
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DIRECTOR’S REPORT

Last year 1 advised that representations were being
made to DEST for approval to extend the CRC info
an Fighth Year so as to take further value from a
range of long ferm experiments and, in particular
to concentrate on Technology Transfer to maximize
benefit fo partners. With the exception of Southern
Cross University, the partners in our aorthern node
chose not fo join this initiative, but rather to stay
with the original Agreement and conclude their
involvement at the end of Year 7. The Board was
however unanimous in s support for the wishes of
the majority and fhere was an amicable parting of
the ways on 30th June 2004. Substantial additional
pariner funding backed the extension request, and 1
am happy o report that the Minister saw fit to give
his approval, The CRC-SPF will therefore terminate
in June 20035

Imporiantly, this extension has provided a breathing
space in which we are seeking to secure funding
for the longer-term future for our consortium as a
platform for the new science which industry will
need in order to face the competitive realities of the
21st century,

The prospect of the additional year had a substantial
wnpact on the research programme and deliverables
agreed for 2003-04. Nerthermm node projects
were completed as planned, highlighis being the
conclusion of the revised Hybrid Pine Breeding
Strategy; adoption of new residue management and
sile preparation practices for hoop pine; and release
of the management decision sapport systern STEPS.
All of the innovations are of direct benefit to DPIQ
Foresiry.

For projects involving comtinuing partners, the advice
of the Programme Coordinating Committees was
sought in prioritising ageinst the following criteria,
and each was concluded as planned or extended for
final delivery in year 8:

1. Are they long-term experiments capable of
providing significant new data that will generate
recommendations  for improved management
practices?

2. Are they in accordance with recommendations
from the CRC-SPF Sth Year Review which counid
not be addressed fully within the original time
frame/work programme of the CRC?

3. Do they permit more extensive technology transfer
activity than possible by June 2004, increasing
rates of uptake by industry partners and promoting
CRC know-how to a wider audience within the
forest industry?

Foliowing implementation of the Year 7 program
as revised in this planning exercise, some particular
highlights were the application of improved analytical
methodologies for eucalypt breeding; extension of
the CABALA site productivity model to incorporate
fertiliser responses; and widespread uptake of Crown
Damage Index methodology for assessing damage to
young eucalypt plantations. We have continued owr
cinphasis on Technology Transfer to ensure that these
an other innovations are widely understood and
adopted by industry pariners.

In total there were 59 PhD, MSc and Honours
students enrolied in the CRC in 2003/04, Nine
students successfuslly completed their post-graduate
degrees, with a further 4 PhDD disseriations submitted.
Eight of our young scientists are to be congratulated
on winaing awards - Julianne O’Reilly-Wapstra’s
Gottstein Memorial Fellowship and Alieta Eyles’
Eniversity of Tasmania Deans Commendation for an
outstanding Phi) thesis, being particularly gratifving.

There were significant changes to CRC management
during the year as we said goodbye to David Lyons
and welcomed Jo Neilson as Business Manager;
Dy Clare McArthur handed over Programme
Management of Resource Protection to [ Caroline
Mohammed, and Dr Philip Smethurst took over from
Greg Dutkowsk: as Technology Transfer Manager,

During the past year, as we reviewed our objectives
for the remaining life of CRC-SPF, we have been
parficularly reliant upon very practical initiatives
from our industry pariners and political supporters at
all levels. The continued support of the Chairman and
Board, including without exception those members
from organisations who have chosen not to participate
in Year 8, has also contributed to a successful vear. I
am confident that the Management Team and all our
research staff will repay this suppert through fmely
delivery of agreed outcomes as we wind-up or move
into transition mode during 2004-05,

pul-

Rod Grifhin
Director




MANAGEMENT

The Board

The Board of Management of the Centre comprises
an independent Chair, a representative of each
Core Member organisation, the BPHrector ard
Deputy Director of the Centre, 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 Cenlre.
The management structire and links are shown
inn Figure 1. Operation of the Centre is facilitated
through three commitioes:

Advisery Panel

The Advisory Panel has the role of providing
seientific advice to the Board. The Panel includes
D David de Little {Chaip), three external scientific
experts -~ Dr Peter Ades {University of Melbourne),
Prof Roger Sands (University of Canterbury, NZ),
Dr Tin New {La Trobe University), and the Chair of
each Program Coordinating Commitice.

Management Committee

The Management Committee assists the Director in
the day-to~day runming of the Centre by implementing
the policies set by the Board.

The Committee comprises:

Prof Rod Griffin (Director)

Prof Robert Henry {Deputy Director)

Mrs o Neilson {Business Manager)

Mrs Sheliey Caswell (Administrative Officer)

Program Managers:

A/Prof Brad Potts (Genetic Improvement)

Dr Chris Beadle (Sustainable Management)
Dr Caroline Mohammed (Resource Protection)
Dr Neil Davidson (Bducation and Technology
Transfer)

Br Hans Drielsma
Gieneral Manager {Forest
Management) Forestry Tasmania

Mr Armold Willemrs
Performnance Manager - Fibre
Norske Skog Paper Mills
{Anstralin} Limited

31 Clive Carlyle
Cesitre Director, CSIRG
Forestry and Forest Products
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CRC Board

Mr John Kerin
Chairtnan

Bt Robert Henry
Beputy Director

Mr Ront Beck
Executive Director, Forestry
Departeent of Primary
Industries Queensland

Mr fan Sandeman
Gereral Manager, Grand Ridge
Plantations Pty Led

Mr lan Bail
Sentor Manager, Project Services,
Timbercorp Forestry
Timbercorp Lid

My Richard Breidahl
Ceners Manager
Plantation Operations
WACAP Treefarms Pty Lid

Prof Rod Griffin
Birector

Pr David de Litle
Chalr, Advisory Panet

Prof Andrew Glenn
Pro.-Vice-Chancellor (Research)
University of Tasrania

Mr fan Ravenwood
Plantation Division Managet -
MNorth West, Gunns Lid

Prof Peter Baverstock
Dean, Graduate Research cj;?fleﬂ
Southern Cross University

Prof Roger Kitching
Chair of Ecology
Giriffith University
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Program Coordinating Committees

The Program Coordinating Committees meet af
ieast twice each year to review and preview research
with regard to its scientific and technological merit
ardl to set and review research program oufoomes.
The cominittees are chaired by an industry partner
representative, and consist of the Program Manager
and at least three industry partoer representatives.
Project Leaders within the program are included as

non-voiing mernbers,
Genetic Improvement Program

D Peter Volker (Chair)

Prof Rod Griffin (Director)

A/Prof Brad Potts (Program Manager)
Ms Helen O’Sullivan (TC)

Mr Chris Berry (NS}

Mr Simen Hunter (WACAP)

Mr Kelsey Joyoe (GL)

Dr Tony McRae {(STBA)

Mr Ian Last (DPIQ)

Mr Stephen Elmns {GRP)

Dr Neil Davidson {Program Manager ETT)

Sustainable Management Program

Ms Sandra Hetherington (Chair)
Prof Rod Griffin (Director)

Br Chris Beadle (Program Manager)
Mr Chris Barmes (GE)

Pr Mark Hunt (DPIQ)

Dr Paul Adams (FT)

Mr Mark Bamess {(WACAP)

Mr fan Bail (FC)
Br Neil Davidson (Program Manager ETT)

Resource Protection Program

Dr Pavid de Little (Chait

Prof Rod Griffin (Director)

Dr Caroline Mohammed (Program Manager)
Mr Chris Barnes (GL)

Mr Chris Berry (NS)

Dr James Bulinski (TO)

Dr Tim Wardlaw (F7)

P John Mattheissen (CSIRO Eato)

Dr Ross Wylie (DPIQ)

Dr Neil Bavidsen (Program Manager ETT)

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

Genetic Sustainable Resource Education &

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

Coordinating Coordinating Coordinating

Committee Commitiee Commitiee




ReEport

MAJOR OUTCOMES

Industry uptake

Participants in Clonal
Workshop examining
suclayp! clones on
feld o

Genetic Improvement Program

High levels of uptake achieved by the Genetic
Improvement Program arise from the close
association between the CRC-SPF scientists and our
partners invoived in breeding and deployment.

In southern Australia, Projects Al {(Genetics and
reproductive biology of cucalypis) and A2 (Breeding
Strategies) provide research resulis on gpew seed
production systems; breeding and deployment
strategies; and design and implementation of the
TREEPLAN® and STBA-DMS® breeding value
prediction and data management systems. Most
grower partners are zlso members of the STBA%s
Eucalyptus  Breeding Program and both these
SMEs are also members of the CRC and its spin-
off company seedEnergy. One of the seedEnergy
managers 8 co-located with CRC scientists on the
University of Tasmania campus.

Significant coniributions in 2003-04 included the
following:

+ New methodology for improving the estimation of
genetic parameters in across-site analyses has been
applied to STBA progeny trials of E. globulus. The
simulator gSIM (see Major Development) is being
used by STBA to evaluate various deployment
options, and a range of add-ins for M8 Excel have
been developed to help partnets in the optimisation
of their deployment programs.

* Earller CRC development of an E. nifens race
classification and spatial analysis technigues have
beer applied for the frst ime in a coatractual
arrangement between core partner Guang Lid and
the STBA.

GI Program northem node staff were mainily based at
the Queensland Forest Research Institute {QFRI) and
work closely with the industry partner Depariment
of Primary Industries Queensland (DPIQ). These
organisations are responsible for the breeding and
deployment of sub-tropical pines in Queensiand.

Over the past 6 years genetics research in Project A6
has underpinned development of a breeding strategy
for the Pinus elliottii var elliottii x Pinus caribea var
honduriensis hybrid. The CRC recommended a major
change of strategy and the partners have recently
written a new Breeding Plan which seeks to develop
a synthetic hybrid between these two species for
deployment in near-coastal areas of south-east and
central Queenstand and northern NSW,

At the request of industry pariners, scientists in the
Genetic Emprovement Program plaved & pivotal role
in the organisation of an intermational workshop
reviewing the status and opportunities for clonat
deployment of E. globulus in Australia,

Sustainable Management Program

Projects Bl (Site productivity) and B4 {(Modelling
production and wood quality) have tespectively
developed technologies for maintaining canopies
and therefore growth potential throughout rotations
{particularly  recommendations  for  fertiliser
management and assessing canopy leal areas),
and predictive models for plantation production
(particularly the development of a suite of
mechanistic programs that accurately predict the
growth of plantation species in response to site,
environmental and soil variables and silvicultyral
inputs). These two projects have close refationship
with the industrial partners in southem Austratia (but
alse DPIQ) and, during the last year, have transferred
the following major items of technology:

+ CABALA (2 dynamic version of the mechanistic
model PROMOD, developed by the CRC-SPF)
arrd PROMOI) are now routinely used by forestry
consultants and companics to evaluate potential
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MAJOR OUTCOMES

plantation yields. CABALA was also used this
year to stratify the encalypt plantation estate of one
partner for potential responsiveness to nifrogen
fertilisation. Demonstration of ifs benefits has led
to a continuing increase in the use of CABALA
to determine the timing of fertiliser application by
pariners.

+ Maodellers in B4 based in Queensland have
produced a decision support systern {DSS)
designed to support management decisions for
the major subtropical and tropical pine growers in
Queensland. It consists of two componeats, STEPS
and Win-EPIFIN. STEPS is a financial package for
evaluating different silviculural scenarios. Win-
EPIFN provides stmulated sawing of the plantation
resource, DPIQ has used STEPS V3.0 throughouwt
the past year to perform economic analyses of
gxotic and native pine plantation resources across
a range of locations throughout Queensiand.
Results from the sofiware have guided pelicy
decision-making for the organization,

Proieet B2 (Management of tropical soils) has been
working for the life of the CRC on the implications
for plantation managesment of harvesting practice and
rates of breakdown of plantation residue and nutrient
release in second rotation (2R) Hoop Pine plantations,
This project is based in souwthern Queensland and
is integrated closely with DPIQ and QFRI, the
organisations responsible for cstablishment and
management of plantations in Queensland, The major
outcomes this vear were:

* Harlier research has shown that residue retention
in 2R Hoep Pine plantations increases soil organic
carbonn  and nitrogen pools. Compaction by
harvesting machinery was also shown to reduce
microbtal activity and nitrogen mineralisation.
This year recommended changes to harvesting
management  and  sitc  preparmation  practices
following harvesting are being adopted by DPIQ
o reduce soil erosion and nutrient loss via leaching
(also see Magor Development).

+ Farlier research showed fertiliser application
mereased ammonian-N, nitrate-N and microbial
biomass in 2R Hoop Pine plantations, leading
to greater productivity.  Recommendations for
applying nitrogen fertilisers in 2R Hoop Pine
planiations are in the process of adoption this year
by DPIQ.

Resource Protection Program

Proiects Ci and C2 investigate the ecology of existing
and potential insect pests in southern Australia and
means of chemical or physical controt that minimise
environmental impact. These projects work closely
with southern Australian partners in the CRC, with a
strong presence i Tasmania, Victoria and WA,

+ A “Crown Damage Index’ {CDB} has been
developed which provides a standard methodology
for assessing damage caused to young eucalypt
trees by any biotic or environmental constraint,
The CDI is important because it allows
comparisons {or ranking} to be made between
different types of injuries and pesis using exactly
the same procedure across vears and locations.
The CDI was developed by State Forests NSW
i assoctation with CRC-8PF and the funding
from Natural Forest Inventory, Bureau of Rural
Sciences and Natural Heritage Trust. Hundreds
of booklets describing how to use CDI have been
distributed fo tree growers, plantation managers,
and researchers. State Foresis NSW, DPIQ and
Forestry Tasmania implemented plantation health
assessment using the Crown Damage Index in the
2003-04 season. The sampling protocet for the CDI
is the same as that used 10 assess pest and pathogen
populations {see below), and therefore, we now
have a unified approach fo assess populations of
pests and pathogens as well as damage fovels.

¢ A stapdardised sampling protocol has been
developed 1o assist plantation managers to make
decisions sbout msect conirol. The protocol
defines the extent of sampling required at the
plantation and tree level for that particalar pest
or pathogen. Data collected is then fed into a
decision support system (DSS) designed for that
pest species and gives the correct management
decision for each level of infestation. Timbercorp,
WAPRES, Great Southern Plantations, and Albany
Plantation Forestry Ltd implemented this sampling
protocol for Gonipterus scuteliatus i the spring
of 2003 Timbercorp also implomented the
sampling designs for Chrysophtharta beetles and
Muesampela privata {Auternn Gum Moth) in the
2003-04 season. The DSS streamiined the decision
making processes and reduced the mumber of
plantations that were sprayed unnecessarily.

9




MAJOR DEVELOPMENTS

Simulation to answer the breeders questions (
One of the most common questions asked of  plantations can be monitored. Using the population
geneticists is “Will [ make more gain if [...77. For  structure, the true genetic values of each genotype is

i;gr:;i iﬂ::_;"g:fi; simple scenarios these questions are easy to answer,  sampled from a multivariate normal distribution, and
e sitndatad tuo but for the more complex situations found in modern  this true value is used to monitor genetic progress.
) Qﬂﬂﬁﬁg:&iifi@ of breeding programs then the simple mass selection  When a ramet of a genotype is planted then if is
S ANG ainiies. . - - N . N -
An;;;s using BLUP eqaatzozl‘s d? 1ot a[.}piy‘. Current I::.reedm}g programs  given a phenotypic value, which, if if is measured,
shows fhat even after are moving into their third generation, with complex  becomes the basis of its genetic value estimated using
w0 92’::;‘3::;&;;; objectives and histories of infusion, selection and  ASREML, The estimated values guide future actions
expacted us and mating, Simulation s the only way to answer (Figure 2).
ostitmated \;2“195 are  “What if?” questions in such situations and a tool is _
©SME necessary to allow breeders to answer them. Each step in the %Jreed%ng and depia.yment
program is described by KEYWORDs with an ,ff,fi';
ST gSIM has been written to allow breeders o answer  attendant probability of success (Figure 3). This -
TR 3 i=3 I . 4 A i 4 3 . .
oM smuater thESE questions. Ie simulates the steps in modern  allows simulation of the real process of breeding | removes
describes thesteps  breeding programs, starting with the definition of . not everything goes according to plan! To start Wﬂrﬁ;{
na g:z‘;j;:f’g:g:gg the economic breeding objective, the traits and the (or at any later tine}, genotypes are INFUSEd from the
with the definiionof  population structure. Once these are defined, then  native forest races (or other breeding programs) (;}cg
broeding objoaives,  the actual steps in the breeding and deployment  ag seed into the seed store. Seed is then SOWn experi
and aHowing N ) . T — : . i
simulation of all e Program are defined on an explicit ime scale 50 into the nursery to become a ramet, which may be Cmb::{:

steps in a program,

Crossed Trees Families

Economics

that the progress of the breeding population and new

tion Trial Trees

SEEDLINGCLONEd. Ramets may aiso eater the
nursery by being CLONEMATUREJ from trees
in frigls, The ramets are then PLANTed into trials,
where they are eventually MEASUREd, Using
the genetic information, the measurements are
ANALYSEd and the estimated economie values used
to guide CROSSing and DEPLOYment. The new
seed becomes the basis of further rounds of testing
and selection. Deployment can be via open poliinated
seed, control cross families, or clonal forestry.

The system allows description of 2 wide variety of
breeding and deployment strategies, both ‘discrete
generation” and ‘rolling front’. It has been used to
show that clonal forestry is competitive with mass
supplemendary pollinations for a simplified pulpwood
export scenarie only at low propagule costs, This
conclusion may change if rooting success can be
increased, a more profitable enterprise is modelled,
or non-additive genetic variation is higher than has
currently been reported.

The STBA is modelling its historic breeding program
to help decide on future sclection strategies. The
breeding program has had multiple infusions,
changes in breeding objective, and changes i the

Population

Selection criferia traits measured, Measures of puip vield are not used
Breeding b{tcau.se of their 'hzgh cost and an assuzped positive
shjsctive traifs genetic correlation with basic density. Variou$
Race, additive, e i eorrolafh A 8

famity and cloral © estzma?ca of this correlation range ?rcnz .M(}.S 0
{eoyearlances 1.9, with an average of about 0.5, The simuiator
Race vaiuos is being used to see at what sort of frue values of
Flowering age the correlation are measurements of pulp yield

worthwhile, and whether if is worthwhile measoring
the base population trials,

i0
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MAJOR DEVELOPMENTS

Outbreaks of the autumn gum moth explained: it’s all about numbers and timing

Figure 4. Waeight of
female aulumn gumMm
moth fall appendages
removed) in SUCCESEIVE
yaars (A} and the size
of egy clutches at

{ne same location in
sutcessive S8a50NE
{8}, Data are from an
experirmienial planting
of £. globuiis near
Canbarrs (all dfferances
ars siatisiically
significant).

Qccasionally, autumn gum moth populations reach
very large numbers and larvae severely defoliate
plantation trees. After 6.5 years research, two
important factors explaining how oulbreaks arise
have been identified.

Firstly, plantations provide a nutritious resource
much superior to that available in a mature cucalypt
forest. As a result, moths bred on plantation trees are
heavier and have higher fecundity (Figure 4A). As a
consequence, the mean numbers of eggs they can lay
during their lifetime mnereases significantly {Figure 48).

Secondly, variation in the time of year when moths
become active can significantly alter the rate of
population growth. Nermally, if moths emerge i
autamn, their offspring can only achieve 1 generation
within that year, However, if moths emerge in spring/
summer, their offspring can achieve 2 generations
within that year. The determinant of this radical shift
in the rate of population increase is whether larvae
enter a pupal diapause or not. Caterpillars have

=
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first season setond SEason

Eucalyptus grandis at Koorony, near Mildura, that were tolally
defolated by auturmn gum moth larvae in July 1988

an internzl clock that is influenced by day length
and which dictates pupal development. Summer
caterpillars become pupae with a clock that is pre-
programmed for no delay prier to adulthood; antumn
caterpillars diapause, a pre-programmed delay prior
to adulthood. The critical factor that determines
which developmental pathway is foflowed is timing
of the aufumnal equinox relative o the growth stage
of caterpillars. Plantations in which moths are known
to have achieved an additional generation within the
previous season are at greafer risk of defoliation the
following vear. A newly developed model {called
GumMoth) can be used to determine the numbers of
generations achieved in a given planiation.

This research has implications for the futare
management  of this insect.  Firstly, although
silvicultural practices aim to maximise tree growth
rate, vigorous plantation cucalypis are producing
fitter female moths. Sccondly, monitoring the
numbers of moths in newly established plantations
is needed if managers are o use Gum Moth and
have ap indication of how guickly populations are
mncreasing.

11




MAJOR DEVELOPMENTS

w

Soil carbon pools in adjacent natural and hoop pine plantations

Soil carbon (C) dynamics are not only important
to both productivity and sustainability of terrestrial
ecosystems, but also contribute significantly fo global
C eycling. Adjacent natural forest (NF), and first {1R)
and second rotation (2R} hoop pine plantations in
south-east Queensiand, Australia, were selected to
investigate the effects of conversion of natural forest
to hoop pine plantations and forest management
(harvesting and site preparation of plantation) on the
size and the nature of C pools in surface (0-16 cm)
s0ils using chemical extraction, laboratory incubation
and PC cross-polarization with magic-angle-spinning
nuclear magnetic resonance speciroscopy. Conversion
from natural forest to hoop pine plantations not only
led to the reduction of soil total C (by 19.8%), water
soluble organic C {WSOC) (by 17.7%), CaCl,
extractable organic € {(by 38.8%), and hot water
extractable organic (by 30.9%) and bioavailability
of soil C {as determined by CO, cvolved in the
incubation) as shown in Figure 5, but also to a

change in chemical composition of soil C with lower
O-alkyl C (a single bonded chain of carbons attached
to residues via an oxygen bound) and higher alkyl
C (a single bonded chain of carbons attached to
residues via a carbon bond) under the 1R plantation
compared with NF, Note O-alkyl C is a group more
readily degraded by micrebes. Harvesting and site
preparation did not significantly affect total seil C and
maost labile C pools (except for a decrease in WSO,
but led to a lower signal intensity in the alkyl C
spectral region and a decrease in the ratio of alkyi Cto
O-alkyl C in the soil under the 2R compared with the
IR plantation. The shifts in the amount and nature of |
soil C following forest conversion may be attributed
to changes in itter inputs, microbial diversity and
activity, and the disturbance of soil during harvesting
and site preparation. Detailed experimental methods
and findings can be seen in the intemnational seil
science journal — Soil Science Society of America
Journal (Volume 68, 282-291).
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MAJOR DEVELOPMENTS

Gene flow between plantations and native eucalypts |

Figure 6. The
percentage of

E ovata ¥ nitens F1
hiybrids detected in
open-paliinated seed
cpileu.ad from 147
Nalive E. oyag Irees
alvaripys distances
from the boundary of
fitens Plantations
{pollen source) at
three sites (Pelham,
Msandur and
unamara),

119,000 8eedting}s
Were assagsaq.

- Ovala fragg were
thosen 1o ensurg

By Ovarlapped jn

&ir flowering time

E nitens,

There has been a large expansion of Ewcalypius
plantations in Australia over the last decade. As
most eucalypt species are native to Australia, this
has raised concerns about genetic pollution of native
species gene pools. Witk initial support from the
CRC Strategic Initiative Fund and subsequent ARC
funding and consultancies, CROC-SPF  scientists
have been studying this issue. A review of the
risks of such gene flow to Australia’s native forest
gene pocls has been completed and a framework
for assessing and minimising these risks has been
developed. Hybridisation of Eucalyprus nitens with
the Tasmanian native eucalypts is being used as 2
vase study. Ewucalyptus nitens is native to continental
Australia but has been introduced to the island of
Tasmanta for plantation purposes.

In his recently completed Phid, Robert Barbour
showed that hybridization between E. nifens and
the adjacent native species E. ovafu was occurring.
In one of the most detailed studies yet undertaken
in forest trees, he quentified the pattern of realized
pollen dispersal from E. nitens plantations (Figure
6). Fust generation hybrids between these two
species are readily identificd from their seedling
mosrphology. He assessed their frequency in 147
open-poliinated seed lots collected from native
E. ovata trees at varying distance from plantations.
This tock over 2 years to complete and involved the
assessment of 119,000 seedlings. F1 hybridisation
averaged 7.2% within 100 m of the exotic E. nirens,
but diminished t0 0.7% by 200-300 m and continued
at this low level fo the Himils of the sampling at 1.6

km, Eucalyptus nitens 18 exclusively poliinated by
smail insects {smaller than honeybees), which the
study shows can disperse pollen over 1.6 ki, Field
irfals established to assess the fitness of the exotic
E. ovata x nitens F| hybrids in the wild showed that
the early-age performance of the hybrids was reduced
compared to their pure E. ovata half-sibs. However,
many were st alive and growing successfully two
years after planting. Exotic hybrids were also found
naturally established in the wild during this study,
bat have only been found within 300m of plantations
where the pollen flow study indicated the highest
level of hybridization oceurs. Based on surveys of the
flowering overlap of the Tasmanian eucalypt species
with E. nitens, spatial proxanity {o plantations and
crossability studies, Robert’s thesis suggests that
only a few of the 29 native cucalypt species in
Tasmania arc ai significant risk of pollination by
E. nitens. The risk of exotic gene flow may be further
reduced if long-term studies show first and later
generation hybrids have less chance of surviving to
reproductive maturity in competition with the native
species. Trials to assess their performance have been
established and will be mainigined o resolve this
issue, Forestry Tasmania has incorporated this work
into ity Eavironmentsl Management Systemn and
the Tasmanian Forest Practices Board is looking at
ways of formally integrating these resuits info their
planning decisions.
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COOPERATIVE LINKAGES

Tabite 1. Internationat
{iN), Nationat (N} and
Within Centre (W)
Linkages

The CRC-SPF has strong international hnkages between the:
* QGenetic Improvement Program snd scientists in the USA, NZ, Chile, Argenting, Porfugal, China, France,

Drenmark and Malaysia;

* Susiainable Management Program and scientists in the USA, Brazil, Finland, Germany, China, Sweden,

Portugal, France, NZ and South Africa;

¢ Resource Protection Program and scientists in the USA, Canada, UK, NZ, Chile, Brazii, Sweden, Germany,

Japan, Malaysia and Indonesia.

Major national links exist with a nimber of Australian universities, State authoritics and forestry companies,
Within Centre links exist between all projects and programs. The numbers of these links are depicted in the

tabie below.

Genetic Improvemant
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Introduction

A major expansion of the plantation estate of
gucalypts and pines is  occurring  throughout
Australia. Improved genetic quality of the plantation
stock is essential if Australia is to be competitive in
international markets when this estate is harvested.
Large tree breeding programs being mun by CRC
partners in both the sub-tropical and temperate
regions demonstrate the importance of breeding and
aim to increase the returns from wood production,

Tlhe research undertaken in the Genetic Improvement
Program aims o ensure that plantation stock is
of the highest possible genetic quality. It aims to
improve the efficiency of breeding and ensure the
genetic gaing are rapidly and efficiently transferred fo
Austraiia’s increasing plantation estate. In brief, the
program aims to;
« define  appropriate  breeding  objectives  for
individual firms and the sector, from forest
growers to industrial processors;

« identify selection criteria and wmethods for
assessing wood guality, growth, pest and discase

resistance, and other key traifs, and statistical
methods Tor their analysis;

+ determine the molecular and quantitative genetic
control of important traits, and how this changes
with age, site and silviculture;

+ improve strategies fo select, breed and deploy ¢lite
genotypes;

o dmprove our ability to control and manipulate
reproductive characteristics in order fo optimise
deployment systems;

« ensure rapid uptake of technological advances

made in Australia and overseas, particularly in the
rapidiy changing field of molecalar genetics; and

+ provide training and education in forest genetics
and breeding, and be a forum for discussion in
Australia,

The research outcomes will divectly assist breeders
of pines, eucalypis, and other native species in our
member organisations, as well as organisations
muitiplying and distributing improved seed.

Genetics and reproductive biology
of eucalypis

Background

This project aims o provide the basic biological
information necessary for effective exploitation and
management of temperate eucalypt gene pools. # will
determine the extent to which traits of economic and
biolegical importance are under genetic comtrol and
amenable to artificial sclection and breeding. Such
trails include growth, wood quality, pest and disease
resistance and reproductive characteristies. There is
high demand for improved cucalypts for plantation
establishment, and the project will study factors
affecting sexual reproduction in order to optimise
cucalypt seed production systerns, This project is
closely Hoked to project A4 (Molecular genetics of
eucalypts), and staff supervise externally funded
AR grants,

Gutcomes

+ Consistent with previous work with E. nitens, we
have now shown that applying both paclobutrazol
and fertiliser to mature E. globuluy trees increased

flower bud abundance compared to applying
either freatment alone or not treating at all. This
means that in managing seed orchards, feriiliser
application: can be used to reduce the amount of
the relatively expensive paclebutrazol,

« A study using morphological mutants to assess
outcrossing rates of two trees showed that the
outcrossing rate was stable across four fowering
seasons and three seed size classes. Storage of the
geed either on the tree or in the laboratory did not
alter the outcrossing rate in & consistent manner.

« The first study of the genetic control of whole
free reproductive oipit in a eucalypt species has
been completed, Large genetic based differences
between and within subraces of F. globuius have
been shown for traits such ag whole free bud,
capsule and total seed outpwt (Figure 7) as well
as the number of seeds per capsule, and seed size.
Reproductive traits were generally genetically |
independent of growth rate and wood density
mdicating that selection for reproductive traits _
can occur without indirectly affecting breeding |
objective traits,
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The proportion of E. globulus seed damaged by
the wasp Megastigmuy sp. in a South Australian
seed orchard was shown to be under strong
genetic control with sigaificant genetic differences
occurring between and within subraces. The
subraces with the highest percentage of damaged
seed were some of those most valued by the
plantation industry and which fowered later in the
82asol.

A sty of the growth of E. nitens seedlots from
native stands and seed orchards has shown
genetic gain consistent with the degree ol parental
selection, Individual-tree collections from a seed
orchard showed an average realised volume
gain of 20% compared to natural stand seedlots
tested, with individual seedlots ranging from
10% below to 42% above. However the seedlot-
by-site interaction was high. Breeding values for
growth previously estimated for orchard parents
{individuai-iree forward selection) showed only a
weak relstionship with parental values estimated

were made on different sites and the relationship
may have been weakened by genotype-by-
ervironment interaction.

An assessment of the risk of polien - mediated gene
flow from E. nitens plantations into native forests
has been undertaken {sec Maior Developments).

Outcomes from external grants

« Swuatification immediately following sowing was

shown fo maximise the percentage emergence of
E, nitens scedlings, particularly in the sub-optimal
experimental treatment and in the more recaleitrant
seed lot examined,
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Marian McGowan in a seed orchard,

Goals

To determine

+ the impact of inbreeding depression on growth and

wood properties in E. globulus;

+ genetic and environmental control of reproductive

traits including self-seerility in K. globuius,

+ the genetic merit of imported seedlots of E. globulus

compared with those of Australian origin

Goals for external grants

+ To complete the analysis

« To determine the early age fitness of exotic £

nitens hybrids and the effects of host tree genetic
variation on dependent biodiversity,

of  genotype-by-
environment interaction for growth of £, globulus
within and across couniries.
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Breeding Strategies
Background

The project aims o maximise the profit derived
from the breeding programs of CRC pariners. This
is achieved through more accurate statistical medels,
integration of ceonomic information, and evaluation
of tree breeding and deployment strategies. Most of
this work s channelled through the breeding program
of the Southern Tree Breeding Association (STBA},
which inchzdes most CRC industrial partners. The
project closely interacts with projects Al {(Genetics
and reproductive biology of eucalypts) and AS {Wood
guality).
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Outcomes

» The degree of pedigree connectivity between traits
required to enable a vobust estimation of across-
site breeding valzes and genetic correlations is
important for implementation of the “rolling front”
breeding strategy used by the STBA. This can be
achieved with at least 20% of families with 10
trees per family.

» A combined across site analysis of the STBA
second generation Eucabypius globulus progeny
trials has enabled betfer estimation of genetic
parameters in these small but genetically linked

trials. Dominance was found to be about the same
as the additive variance for growth, but lower for
basic density. The genetic parameters will be used
in the prediction of breeding values for the STBA.

Qutcomes from external grants

+ The solid wood, veneer and paper industries have
been ideatified as potential new markets for E
globulus in Australia, and thus potential new
breeding obiectives for the §TBA.

» Methods for the sampling of sawn timber traits
have been developed and a large-scale sampling
of a base generation progeny irial hag been
underiaken. Preliminary assessment has shown
that differential tangential-radial shrinkage is
moderately heritable, growth-stress induced spring
in quarter-sawn boards is strongly heritable, whilst
cup in back-sawn boards is not at all heritable.
Branch score has low heritability whilst stem
sweep 1s not heritable,

« Methods for evaluating the economic weights of
revermes from ‘carbon trading’ schemes in the
context of £, globulus pulpwood plantations have
heer: developed. Financial models suggest that at
current prices such revenues do not have a strong
infiuence on the economics of growing E. globulus
i plantations,

+ A breeding strategy simulator has been written to
enable evaluation of multiple obiectives in breeding
programs and fo evaluate different measurement
strategies {sce ‘Major Developients”),

Groals

+ Improve accuracy of breeding value prediction
by accounting for envirommental variation and
popuiation genetic structure.

+ Increase profit by integrating economic information
into selection,

+ Evaluate the impact of tree breeding and
deployment strategies.

= Support CRC partners’ breeding programs,

Goal for external grant

+ Develop alternative breeding objectives for
E. globulus and study the genetic variation of new
objective traits {e.g. coppicing ability, solid wood
properties),
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Molecular approaches to tree
improvement

Background

The aim of this research is to understand the molecular
genetic basis of traits with high commercial value,
stch ag those for wood and fibre, snd to use thiy
knowledge to more efficiently develop improved
breeds for deployment in plantations. The approach
involves characterising quantitative trait Joci (QTL)
and candidate genes for wood and fibre fraits. The
traits include wood density, pulp yield, cellulose
levels, fibre length and microfibril angle.

The project is closely integrated with Project A3
{Wood quality) and utilises technologies developed in
the CSIRQO Forest Products Laboratory in Clayton. A
CSIRQO fullsib progeny frial is the source of pedigree
material for the QTL work on E. nifens. An E. nitens
progeny triai of collaborator Forestry Tasmania was
used as a source of material to relate candidate gene

variation £ variation in wood fibre traitg,
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Outcomes

* DNA samples and wood cores from sample
populations of £ nitens {about 300 trees)
representing the main regions of Australian
breeding material were used to relate variation in
25 SNP markers of the CCR gene to variation in
five wood fibre fraits,

+ Significant associations were found between
SNP and haplotype variation in microfibril angle,
cellulose lovels and pulp yield, consistent with
QTLs previously found in either E, globulus or
E. nitens mapping pedigrees.

Goals

This project does not confinue into the eighth year of
the CRC s0 no goals are outlined. Fature efforts will
be directed towards publishing the research reporied
above,
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Molecular genetics of eucalypts
Background

Molecular tools are now being used in fingerprinting
for quality conirel in breeding and deployment
programs, in understanding gene How, conducting
paternity and outcrossing studies, understanding
the genetic control of quantitative fraits as well as
providing unprecedented insights into plant genomes
leading to the identification of genes of interest,

This project focuses on cucalypts and aims fo use
molecular markers to:

« provide a better kamowledge of inbreeding,
heterosis and genctic diversity in breeding and
base populations of cucalypts;

+ quantify factors affecting outcrossing  rates
patterns of gene flow, and contarmination levels
in seed orchards, in close cooperation with project
Al (Genetics and Reproductive Biology of
Eucalypts}; and

» characterise QL {quantitative trait loci) affecting
commercially important traifs {e.g. growth, wood
properties and pest resistance),

Ouicomes

« A linkage map was completed for K. globulus,
which contains 45 of the microsatellite markers
(in 11 linkage groups) developed by the CRC-SPF,
CSIRO and Genolyptus in Brazil {(Figure 10 shows
linkage group 7 with 4 markers). This map can be
used as s “Rosetia stone” to allow comparison of
the position of important genes and QTLs between
different research groups.

« Three strong putative QFLs have been found
for Mycosphaerelia nubilosa resistance. With
verification, these markers couid lead to systems
to screen seed orchards and breeding populations
for Mycosphaerella resistance.

» A set of reference samples have been developed
fogether with our Porfuguese collaborator and
used (0 align microsateliites in databases of [
globulus,

+ Sequencing of the £. globulus chioroplast genome
has been completed (160,334 base pairs). This is
the first time such a big continuouns plece of DNA
has been sequenced in a eucalypt.

Qutcomes from an external ARC grant

« A large fraction of the £ globulus breeding
population of the STBA has been fingerprinted
using microsatellites for a study of relatedness,
This information can be used by STBA for quality
conirol during breeding operations.

»  Areview of genomic research in evcalypts has been
completed for a workshop organised to discuss the
formation of an international consortium aimed
at fostering collaboration in large-scale genomic
projects.

» Eucalyptus globulus frees found near populations
of K. cordata ofien share the same or similar
types of chioroplast DINA {cpDNA)}, but some
E. globulus trees have cpDNA not found in
E. cordata. Thig indicates that the gene pool of
E. globulus has been significantly affected by past
hybridisation,

» “The mitochondrial DNA of E. globufus is inherited
in a maternal fashion and does not appear o be
a good source of markers given iis low level of
variation.

« The ‘fasmanian populations of  Ewcalypius
perriniana are distinctive enough from those on
the mainland to warrant their recognition as a
subspecics.

Coals

» Phenotype the E. globulus F, family used in
Hinkage study for wood properties since it is
now of appropriate age o understand better the
correlation between growth, wood properties and
diseage resistance.

« Expand the microsatellite database of native
E. globulus,

Goals for external grants

+ Hstablish the relationship between hybridisation
potential ang phylogenetic affinity.

« Develop a set of chloroplast microsatellites using
the completed K. globulus sequence.

+ Investigate the potential of using CCR (a nuclear
gene encoding for an enzyme in the Hgnin
biosynthetic pathway} for phylogenetic studies.
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Wood quality
Background

Wood quality is one of the most important
determinants ol profitability, whether plantations
are harvested for pulp, sawn timber or other solid
wood products, However, wood property traits sre
expensive and difficult to measure and there is a
poor understanding of their genetic control and
relationships with breeding ohjectives, For these
fraits o be integrated into breeding and deployment
programs it is essential to develop cost-effective,
non-destructive sampling techaiques which can be
used on a large scale.

Work is concentrating on:

» developing non-destructive sampling sirategies for
wood and fibre properties;

» refining relationships between wood, pulping and
sawn fimber properties;

* determining the magnitude and importance of
genotype by environment interactions for wood
properties; and

* developing breeding objectives for a range of
wood products,

This project has strong links with CSIRO Forest
Products Laboratory, with some of the technologies
developed there (SilviScan 2, celivlose content
analysis and Near Infrared Reflectance Analysis)
being implemented and applied to genetic material
in member breeding programs for both E. globulus
and F. nitens.

Outcomes

* A study of 194 open-pollinated familes of
E. nitens showed that wood density, and cellulese
and Hgnin content, were under strong genetic
control and stably expressed across two feld trial
gites m Central and North-Western Tasmania.
Genetic correlations with growth (raits were
mederate or neutral. This means that prospects for
improving wood quality in E. nifens plantations
through breeding are excellent,

* Volumetric shrinkage and collapse, assessed from
aig-dried 12 mm increment cores, displaved low
heritability in this study.

Goals

* Determine genetic parameters for wood traifs
(lignin, cellufose, pulp yield, shrinksge and
cotlapse} and their relationship with growth fraits
in advanced-generation breeding population of
E. globulus.

* Determine more effective methods of sampling for
wood shrinkage and collapse in B, globulus and
E. nitens.
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Hybrid breeding
Background

The CRC-SPF and its partner organisations have
access o onc of the most extensive array of artificial
forest tree hybrids in the world. This project has two
primary aims:

+ Understand the genetics of hybrid populations,
focusing on growth and wood properties; and

+ Develop or introduce info Australa the most
advanced strategies for breeding hybrids,

This project focuses on the tropical pine species
P ellionii {Pesy and P caribaca var, hondurensis
{Po) and thelr hybrids which are being deploved
commercially by the Department of Primary
Industries (Queensland), and interacts closely with
project A7 {Melecular genetic improvement for
tropical and subtropical production},

Qutcomes

« Completion of analysis of data to 15 years of age
{¥% rotation age) from factorial matings of Pex, Pou
and their hybrids indicated the predominance of
additive genetic control in hybrid popuiations,

+ Individual-tree volume equations developed for Prg,
Pcr and ¥ and F, hybrids were strongly correlated
o conical volume, but allowed better comparison
of the relative productivity of these taxa. Biasat 15
years of age from the use of conical volume was
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found 1o over-estimate the volume of Pen relative
to the ¥ hybrid by 13%, when there was actually
no significant difference between the taxa,

+ Analysis and reporting of infra- and infesspecific
(with Pca) half-sib families with 36 common Pug
parents indicated a poor correspondence between
pure-species and hybrid performance for Ilyr
vohume {r, = -0.05 « (.17), but much stronger
correlations for stem straightness (r, = 0.71 =
0.13).

« Reciprocal effects were examined in a small
set of 13 paired Per = Py reciprocal crosses, A
strong correspondence was between the diameter
and height of these families at 10 years of age,
regardless of which species was used as the
maternal parent. Thiz provided support for the
continued use of PrE as the matemnal parent in this
hybrid, which is biologically the simplest way to
produce this hybrid cross,

= Documentation of a breeding plan of Per x Pea
hybrid in Queensland hasheen completed following
extensive consultation with Queensland’s DPI-
Foreslry.

Work conducted in association with Project A6 of the
CRC-8PF over the last 6 years has demonstrated for
Pep x Per: ay F, populations are comparable in mean
and variance to ¥, populations through fo ¥ rotation
age; b) the genetic control of most guantitative
traits in the hybrid populations is largely controlled
by additive genetic effects {(additive or additive x
additive epistasis); ¢} the predictability of hybrid
performance from pure-species performance is
dependent on both the trait involved and the parental
species, making the multi-trait prediction of F,
liybrid performance problematic without the use of
reciprocal hybrid testing; d) under the types of genstic
architectures commonly observed in the Prg > Pou
hvbrid, computer simulation clearly demonstrated
that gain/year witl be maximised by the development
of a stabilised, advanced generation synthetic hybrid.
Based on these resuits we recommended the breeding
strategy for Peg » Pou in Queensland be changed
10 one which seeks to develop a synthetic hybrid
between these two species for deployment iIn near-
coastal areas of south-cast and central Queensland
and northern NSW,

Coals

‘This project does not extend into the eighth year of
the CRC so no goals are presented.
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Molecular genetic improvement for
tropical and subtropical production

Background

Genetic improvement and sustainable management
of tropical forest species i supported by the
application of molecular tools in this project. The
species studied include Pinus hybrids (P elliowdi var.
elliottli x P caribaea var. hondurensis ), Araucaria
cunninghamii (Hoop pine} and Fucalypius species.
The project is increasing our understanding of the
genetics of complex traits such as wood properties
and propagation performance. Techniques for
verification of hybridisation in plantations and native
popuiations are being developed and applied in fosest
management,

Outcomes

* The discovery of gene effects (QTL) that are
stable across pedigrees and generations of
hybrids suggests opportunitics for integrating
meolecular breeding into hybrid improvement
that are not available for species improvement.
By directing selection toward adaptive characters
that are divergent in parental species populations,
mefficiencies  anticipated  with  marker-aided
sclection within gpecies may be overcome,
QTi. controiling roof initiation on stem cuttings
of hybrid pines were validated and displayed
prediciable directional effects (see picture below).

* EBvidence of genomic reorganisation in hybrids
is revealing how natural and artificial selection
can reshape the genome of exotic pines when
introduced  inte the Australian  environment,
Previous comparafive map analysis amongst
Australes pines (a subsection of the genus
Pinusy indicated high genome conservation,
Moze extensive comparisons between hybrid and
species’ maps revealed hybridisation causes subtle
genome disturbance as a consequence of species
incompatibility.

* The molecular platform for genetic studies and
molecular breeding in tropical pines was enhanced
with the addition of a new marker class {expressed
sequences tag polymorphism {(ESTp)) o the
exigting genetic maps based on microsatellite foci,
AFLP and candidate genes,

* A study of the population genetics and DNA

sequence variation in Hoop pine revealed low
genetic  diversity suggesting an  evolutionary
history of extreme genetic stabilify. This explained
the low efficiency of genetic mapping in Hoop
pine.

* Spatial analysis indicated a lack of spatial structure

in the distribution of genctic based vanation i
discase resistance within a Corymbia variegata
forest at Woondum, Queensland and that the
disease resistance was dispersed independently of
the positive (buf weak) spatial structure in neutral
genetic markers.

Goals
* Bvaluate genomic synieny between Corymbia and
Eucalyptus

* Conduct molecular phylogenetic analysis of
Corymbia and Angephora.
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Introduction

Plantations, including farm forests, can be considered
a sustainable resource ondy if the factors necessary for
production remain favourable over successive crop
cycles. This program examines the environmental
factors and silvienltural practices that influence
forest production and casts these info a quanditative
framework with the use of process-based models,

We play a cnitical role in delivering the knowledge
needed to ensure that practices implemented by forest
managers in Australia are sustainable and subiect
o ongolng improvement in terms of economic
and environmental performance. This provides
g valsable adjmnet to the work of other research
organisations involved in the definition of criteria for
sustainability,

Site productivity
Background

The aims of this project are to:

» determine the extent to which nutrient and water
supply can sustain high leaf areas and tree growth
rates after canopy closure;

« evaluate the effects of alicrnative slash
management sirategies (during the inter-rotation
period) on nuirient supply and other seil conditions
that affect productivity; and
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« improve our understanding of waler storage and
access to it in relation to soil profile characteristics,
rainfall, and ground water.

Outcomes

* Near rotation-length growth responses to N
fertilisation were assessed al several sites, Results
indicate that earlier assessments were an under-
prediction of the growth response and hence the
value of N fertilisation on many ex-forest gites, At
the most responsive site, 43 m?® ha’ of extra wood
was grown after applying 200 kg N ha' at 3.5
years of age.

« A vprototype phosphoras  and  base  cation
maodel {Peats) was developed and linked to the
CABALA productivity model, Tests using data
from the Westfield site indicated that satisfactory
simulations were possible by users skilled in
nufrient dynamics. We suspect this was the first
simulisncous mechanistic simulation of N and P
uptake by a forest plantation,

+ Limiting ratios and concentrations of base cations
were identified for B globulus and P radiata
seedlings,

+ Carbon and nuirient pools in the Westficid
planiation were quantified {sce Figure 12).

Goals

* Summearise near-rotation leagth effects of initial
and follow-up weed control.

+ Further develop and validate CABALA-Peats.
» Synthesise the options for fertilizer management
iz evcalypt platations.

* Summarise litterfall and forest floor C and
nutrient pools in a mid- to late-rotation F. nitens
plantation.
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Management of tropical soils

Background

The aims of this project are to:

evaluate the impacts of soif and stand management
on both quantity and quality of soil organic matter
for sustaining the productivity of subtropical pine
plantations;

evatuate the impacts of silvicultural practices on
nitrogen (N} pools and dynamics in Hoop pine
plantations;

test, develop and apply advanced DNA, stabie
isotope and nuclear magnetic resonance for
improved biological indicators of soil quality;
quantify the effects of silvicultural practices and
environmental conditions on soil N availability
and on plantation N demands; and

quantify the effects of harvesting, site preparation
and seasonal conditions on soil physical processes
in pine plantations,

Outcomes

The decomposition of hoop pine logging residue
(foliage, branch and stem material) was examined,
using both N stable isofope tracing technique and
PC cross-polarisation and magic-angle spinning
nuclear magnetic resonance (see picture of micro-
piot below). For combined foliage branch and
stem residue, residue-derived N was immobilized
in the 0-5 c¢m soil fayer, with approximately 40%
®N recovery in the soif by the end of the 30-month
period. Total recovery of N in residues and soil
varied between 60% and 80%. Apparently, 20-
40% of the residue "N was lost. When residues
wetre combined, the rate of foliage decomposition

decreased by 30% while the rate of branch ang
stem  decomposition increased by 50% and
40% compared with raies for these components
when decomposed separately, There were good
correlations among O-aryl C, aryl C, carbohydrate
C, phenolic C, residue mass, "N enrichment and
total N. The ratioc of aryl C (a single bonded chain
of carbons attached to residues via an carbon
bond} to O-aryl C (a2 single bonded chain of
carbons attached to residues via an oxygen bond)
can be useful as an indicator of harvest residue
decomposition (see Major Development).

The genetic variation in  foliar nutrient
concentration in relation to foliar carbon isotope
composition (37°C) and tree growth was guantified
using 122 clones of ca. 4-year-old F, hybrids
between slash pine (Pinus elliottii Fngelm var,
eltiottiiy and Caribbean pine (Pinus caribaca var.
hondurensis Barr. et Golf.} grown at fwo sites with
different water and nutrient availability. There
were significant, positive correlations between
clone means of foliar 8°°C and N concentration
at the upper outer canopy in summer for the wet
site, while clone foliar 5”C was also positively
related to clone foliar N concentration st both
canopy positions in summer for the dry site. Foliar
N concentration, together with foliar 8°C, may
be useful for assisting in selection of exotic pine
clones with improved nutrient- and water-use
efficiency.

Goals

+ This project met all agreed Commonwealth

milestones by June 30 2604 and was not continued
into year 8 of the CRC-SPE. Therefore no goals are
preseated,
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Silvicultural systems

Background

The aims of this project are to:

+ provide guidelines for the preparation and
managemenit of seedling stock during plantation
establishment;

+ develop weed management systems that minimise
the use of herbicides, including the use of non-
competing specics as cover crops;

+ develop pruning, thinning and spacing systems that
are subtable for converting indusirial pulpwoeod
plantations to clearwood regimes and for farm
forestry,

» aggess the benefits and costs of trees on farms,
and the real or perceived barriers to adoption of
commercial forestty on part or all of the farm
enterprise, ard develop an enhanced understanding
of the factors which determine regional timber
supply

Qutcomes

+ A nitrogen addition rate of 25 mg N per seedling
was insufficient to achieve g farget specification
of foliar N of 15-20 g kgiat planting i
E. globulus secdlings raised in the nursery: 50
mg N per seedbings appears sufficient to meet this
specification.

« Seedling container volume but not seedling size
can significantly affect the growth of B, globufus
seedlings six months after planting.

« Experiments incorporating UV-A exclusion UV-A
addition fo the light spectram showed that UV-A

increases the production of secondary compounds
(galio-tannins, flavonoids and stilbenes). that act
as UV-screens in izaves, Overall, . nitens seems
wel adapted to UV-A exposure.

« Thinning a natural, dense stand and growth

chamber studies showed that blackwood iz very
susceptible fo cold-induced photoinhibition. This
may be a factor contributing to poor outcomes in
some planted stands.

+ The structural relationships between tree organs

of blackwood were generally independent of
silvicultural treatment {eg. nurse crop removat).
This is useful from a modelling perspective
as these relatfonships can be applied with a
reasonable amount of confidence to partitioning
carbont amongst the various sections of the tree
(sce picture below).

+ A study of company responses to community
concerns about plantation expansion found that
leading companies use a comprehensive package
of strategies to build positive relationships.
Positive relationships cost much less than the
opporiunity cost of lost business.

« A study of the timber harvesting behaviour of
386 non-industrial private forest landowners in
Tagsmanta explored the effect of timber prices
on the harvest decision, the role of landowner
motivations on  harvesting and  management
behaviowr and regional differences in behaviour
While results accorded with a priori expectations,
the use of three econometric models of timber
harvesting was Hmited by the data set which
reflecied a low level of actual timber sales and a
continaing paucity of stumpage price data.

Goals

+ Seedling specifications for managing ablotic
stresses al planding and carly establishment.

+ Strategies for managing multiple-Hf pruning
gysteins in eucalypt plantations managed for solid
wood.

+ Strategies for species selection, establishment
and management of plantafions to combat tree
decline.

« Strategies of how forest practices may best be

developed at the regional level to minimise

community concerns about plantation expansion,
motivate the planting of trees and enhance socio
economic benefits.
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Modelling production and wood
quality

Background

Tlhe aims of this project are to:
» produce process-based models which

a) enable the productivity of plantations to be

predicted,

b} address specific management questions,
¢) have a transparent structure, and

&) allow input data to be readily and cheaply obtained

by forest managers;

define the effects of site and climatic factors
on wood properties, determine the feasibility
of altering wood properties via silvicultural
treatments, and develop tools for predicting
response of wood properties to environmental
factors; and

develop decision support systems for plantation
management,

Outcomes

issue of Forest Feology and
Managemeni Teaturing key papers from EucProd
2062 is now in press as volume 193, It features
17 papers and an introduction, 9 of which are
authored or co-authored by staff associated with
this CRC,
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A report has been submitted to the Natural
Heritage Trust (FFP30558) on the silviculpre of
blackwood, 2 summary of data available on the
growth and structure of blackwood stands, and a
fuli description and proposed use of a blackwood
growth model as a decision support tool.

Modern optimisation techniques have been
applied to estimate parameters in Excel-based
growth models such as ProMop and 3-PG. This
has entaited the development as a CRC Technical
Report of guidelines for the application of 3-PG to
novel species, and of software to mtomate aspects
of parameler estimation {in conjunction with Larry
Tooke, Pietermaritzburg, South Africa).

The components of the decision support system
for the subtropical sofiwood species, FPinus
caribaea var. hondurensis were developed and
gvaluated. The components included STEPS V3.0,
Win-EPIFN customised for Pinus caribaea var
hondurensis (included branch architecture models
and wood density model), and grading software,

A daily weather simulator was developed to
convert average monthly maximum and minimum
temperature and mean monthly rainfall and
nurmber of rain days fo realistic daily weather data
for input into CABALA,

The pattern and  distribution of fine root
development in a young eucalypt plantation
Las been quantified over the first 12 months of
development and refated to water fiux and stand
fpaf arca.

Goals

-

Incorporate phosphorus and base cation supply
and uptake modules for CABALA as part of forest
nuirition decision support system.

Build forest management scenaric-builder graphic
user interface for CABALA with suppotting
workshop.

Develop provedures and models for predicting
the impact of loss of effective leaf area on canopy
production of young plantation species as a means
of predicting potential loss of wood production.

R
Pr
F

D

fer

pr Caroll
ffrom F

Pr

Mr do




Resource
protection
prod ram

Manager

Dr Clare McArthur

{to January 2004;
Garoline Mohamme

r{mm February 2004)

Project C1

leaders
Dr Geoff Allen
#r Johe Matihiessen

Staff

Dy Jamnes Bulinsk
Br jane Elek

Dr Mamory Matsigd
Dr Fradiik Ostrand
Mr Vin Patel

M Stephon Paterson
Ms Nita Ramsden
Mr Luke Rapley

Kr Hifton Redgrove
Mr Anthony Rice

Mr Mark Short

Br Martin Steinbauer
Mr Rex Suthertand
Ms Tradi Wharton

Introduction

"The Resource Protection Progran: aims to:

+ develop a comprehensive understanding of the
biology, ecology and impact of a number of key
insect and vertebrate pests of eucalypt plantations
in temperate Australia;

« identify and study the biology, ecelogy and
control of a number of cucalypt fungal pathogens,
to provide the basis for future development of
integrated pest mamagement (IPM) strategies;

develop efficient and effective monitoring
protocols for some pest and disease species to
determing 1f and when control is necessary,
develop IPM strategies for a number of key pests
such as the Tasmanian leaf beetle {Chrysophtharta
bimaculata), Avtumn gum moth (Muesampela
privata) and several marsupial herbivores; and

develop management techniques and products
to minimise the effects of pests and diseases
on the quandity and quality of forest products,
consistent with the principles of sustainable forest
management.

Biology, ecology and economic impact
of insect pests

Background

This project aims to provide a strong foundation
of basic research on the biclogy and ecology of
the maior insecl species across various geographic
regions so that Integrated Pest Management Strategies
(IPM} can be developed. Pasticular emphasis in the
project 1s centred upon Muesampela privata {Autamn
gum moth} across alf regions of southern Ausiralia,
and the leaf bectles Chrysophtharfa agricola and
Chrysophtharta bimaculata in Tasmania. Other insect
species currently under study include Heteronyx spp
{Melolonthine scarab beetles) and Heteronychus
arator (African black beetle) and the pine aphid
Essizella californica. Areas of research include
phenclogy, host-plant interactions, natural enemies,
mating systems, monitoring protocols and impacts
on tree growth,

Qutcomes

« A predictive model was developed based on
day-degree  for  Chrysophtharta  agricold’s
spring-summer phenology under field conditions.
The day-degree model accurately predicted the
appearance of different life stages in the field.

» Timing of oviposition and larval development in
C. agricela and C. bimaculata was closely linked
with the narrow window of time when the soft new
season’s leaves are abundant,

+ There are three species of main parasitoids of
C. agricola larvac. A species of fachinid fy is
effective bt is not abundant. This fly lays eggs
on the fourth instar larvac. Two other species

(the second tachinid fly and a bracomd wasp) are

abundant but not as offective as the first species.
These two species lay eggs on the first three
instars, Thus, the three species have roughly the
same impact on populations of €. agricola larvae.

Defoliation. of up to 50% of the canopy by
Muesampela privata did not affect long-term
growth rates of young £, nifens,

Afier M. privata defoliation, we found no evidence
of induced defence in E. globulus for foliar wax
compounds, including benzyl a-tetracosanoste
{which had been shown to be negatively correlated
with defoliation by 3 privata), essential oils, or
polyphenolic groups. The level of foliar tannins
tended, howeves, to be negatively correlated with
average percentage branch defoliation.

Host trees’ physical characteristics such as free
size, leaf mumber per tree and overall condition
of young E. nifens are of little importance in
the host association to Heteronyx crinifus and
H. dimidiata.

Manipulation of scedlings in nurseries to harden
physically or chemically may have lttle benefit in
terms of reducing damage by Hereronyx beetles.

If no insecticides have been used, wasp natural
enemies in the families Ichneumonidae and
Braconidae increase in abundance and species
diversity as plantations age.

Two species of natural enemy of autizmn gum moth
tarvae {Heteropebna scaposum and Habrownyx
pammi, both parasitoid wasps) will live longer if
they feed on honeydew from scale insects, This
finding is an example of benefits from maintaining
biodiversity in plantations.
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Adult beetles of 28 Heteronyx species were found
in seven plantations of E. globulus from November
to May in SW WA Adult beetles emerge from soil
at night when the NE wind brings hot air from
the inland. Species composition varied between
plantations and between iraps within plantations,
Phenology of some common species varied
between plantations.

Annual defoliation of up to 60% of the top Im
of E. globulus trees by Gonipterus scutellatus
resulted in no significant reduction in productivity
at harvest,

CLIMEX modelling has confirmed that the
fundamental niche of Essigella californica extends
to virtuatly all areas in Australia where commercial
pine plantations are currently establshed.

Essigella californica shows 4 strong preference for
vellow needles over green needles on pine.

Adult feeding is estimated to confribuie at least one
quarter of the total feeding damage per batch of
C. bimaculata eggs but may have a greater impact

on lree growth because it is concentrated at the
end of summer when the new generation beetles
are feeding. This study shows that feeding by the
adult stage should be incorporated into the model
used to estimate ¢conomic impact and monitoring
thresholds in the IPM system for managing
C. bimaculata,

Goals

» Complete a study on F. globulus examining

genelic variation in resistance to C. agricolg,
M. privata, and G. scutellatus,

Complete a study on £ plobulus and E. niteny
examining effects of defolistion on long-term tree
growth in Tasmanta,

Incorporate research findings from the Resource
Protection Program on herbivores, natural enemies
and pathogens in Australian tree plantations iato
the pest & pathogen database,

Technician Vin Patel caging autumn gum moth
larvae on the branches of a 2yr old £ globulus
to investigate the trees constitutive and induced
defences {left} and the resulting damage {below).
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project Cc2 Insect control techniques and IPM
Background
|Leaders ]

e John Matthiessen Forest managers are looking for non-chemical
pr Geoff Allen options for insect control that are both effective and
economically viable, Individual non-chemical control
StaH approaches may need to be wsed in conjunction
pr James Bulinskl with other options in an IPM strategy to achieve
Br J“ﬁ;im adequate control. This project s investigating a
GE;SM:;:? Nahrung number of control options, including the use of more
pr Fredrik Ostrand environmentally-friendly  chemical  insecticides,
Mr Vin Patel for incorporation into IPM strategies as well as
W;“"’é;g::;fﬁz: approaches to determine the most effective time to
i.q; Luke Rapley implement such strategies. This project has also been
Mr Hilton Redgrove developing standardised sampling protocols and
""“f“”ih";’“;:;ﬁ designs which can be used by anyone involved in
Dﬁfﬁi gaf;?erfand assessment of population levels of pests and damage

by pests & pathogens. These sampling protocols and
sampling designs are based on sampling theory and
are designed fo reduce time and effort required for
assessments while increasing usability of assessment
results.

Outcomes

+ Both the bread-spectrum pyrethroid insecticide
Dominex® and  the Naturalyte®  insecticide
Success® reduced egg and larval populations
of Chrysophtharta agricole and C. bimaculata
leaf beetles immediately following spraying in
an E. mitens plantation, and reduced the level
of defoligtion by larvac during the subsequent
sumrmer months.

Mamor; Matsuig

Ld

{eals

Leaf beetles recolonised and laid more eggs within
one month after spraying with Success® and within
two months affer spraying with Dominex®

The application of the broad-spectrum pyrethroid
nsecticide Dominex® reduced population levels
of non-target species, including natural enemies,
more than the application of Success®, when
appled to control the leaf beetle C. agricola in an
E. nitens plantation.

The natural enemies, spiders and parasitic flies,
recolonised within one month affer spraying with
Suceess® and at least two months after spraying
with Dominex® One parasitic wasp recolonised
immediately after spraying with both insecticides.

Two additional compounds from extracts of sex
pheromone gland of female M. privara have been
wdentificd and are currently being tested i the
field and laboratory for their attractiveness to male
moths.

Preliminary experiments showed that eucalypt-
feeding scarabs found near Canberra (Heteronyx
chlorotica and H. proecox) do not appear io
exhibit aggregation behaviour

A region-wide risk assessment model  of
G. sceutellatus was developed for 8W WA, The
model predicts that &, scufelafus will spread into
the blue gum growing area currently free of this
species in the next one to two years.

The first standardised method of guantifving
crown damage by pests and pathogens in young
eucalypt plantations {Crown Damage Index or
CDI} was developed. This is one of the first efforts
to introduce a standard methodology 1o assess
forest health issues in Australia, The field manual
was published by AFFA.

The first phase of the pest and pathogen database
for encalypt and pine plantations in Australia has
been completed. The database includes existing
and potential pests and pathogens in plantations.
The users are able to find out (1) which pests and
pathogens they are likely fo encounter in their
plantations and (2) which management actions are
necessary in a given month in a given region.

+ Complete the second phase of development of the

pest and pathogen datsbase and make it available
10 all CRC partners and non-CRC parties,
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Resistance of planting stock to
vertebrate browsers

Background

A key method for reducing browser damage to
eucalypts is to produce more resistant trees. This
should be achievable by genetic and phenotypic
manipaiation of those trees. Our research is directed
al identifying resistant genotypes, and predicting
suscepiibility of seedlings #s 2 function of their
environment, These three aspects can be incorporated

into an overall strategy for predicting and reducing  +

browser damage of ecucalypts at plantation

establishment. Specific aims of this project are to:

+ determine the relative damage to and preferences
for various plant types by browsing herbivores;

« investigate the genetic basis of resistance
of eucalypts, and also the effects of varying
environmental conditions on this resistance

+ investigate within plant variation in resistance of
eucalypts.

Outcomes .

+ In a captive feeding trial, intake by brushtail
possums of seedlings from one relatively resistant
{Blue Gum Hill) and one relatively susceptible .
{8t Helensy population of £ globylus grown
undder two nutrient treatments {no fertiliser, plus
fertiliser) was assessed. A significant genotype by
fertiliser interaction indicated that the predicted
genetic-based resistance of the two populations
was expressed only for the non fertilised treatment

18 -
16 - a

14 - b

12 -
10 -
8 -
6 -
4
2
0 -

Intake {gDM.kgBM")

St. Helens Biue Gum Mil

Under the fertilised
differences in resistance botween the genotypes
were not expressed.

(Figure 14). treatment

In glasshouse and captive feeding irials, wind
treatments  affected several characteristics o
E. globulus and E. nitens seedlings. Wind reduced
stem height, increased leaf biomass, increased
tannin, and reduced total oils and cineok
concentration of feaves, Intake by pademelons of
wind-affected E. nitens seedlings was lower than
those not affected by a wind treatment.

I captive feeding trials, pademelons and possums
showed preferences for different plant parts.
Pademelons preferred the lower leaves of E. nitens
seedlings compared to other plant parts such ag
middle and upper leaves. Under non fertilised
conditions, possums preferred Jower and middle
leaves, compared to upper leaves. However, under
fertitised conditions these preferences changed
and possums ate significantly more of the middle
ieaves compared 0 any other plant part.

Goals

Determine the variation in defensive chemisiry
in an £ globulus sced orchard and predict
susceptibifity to marsupial herbivore browsing,

Determine the basis for resistance of plant parts
within £ nitens seedlings by comparing the
primary and secondary chemistry and physical
characteristics of K. nifeny scedlings, stratified into
buds, middle and lower leaves and stems. This will
be refated to differences in feeding preferences by
brushtail possums and pademelons.

a

a

St Helens Blue Gum Hil
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Figure 15, The
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damage by browsers
licted on

£ globuts seadiings
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Strategies to reduce vertebrate
browsing damage

Background

This proiect addresses the problem of reducing
browsing damage to seedlings using characteristics
of the environment {whole plantation and ity
surrounding habitat) ag its famework. Environmental
characieristics should have a significant influence on
browsers: how many are present and how they use
plantations and other habitats as refuges and feeding
areas. The aims of this project are to:

+ understand the interaction between browsers and
the environmeni, and the consequences on damage
to seedhngs;

+ investigate the fmpact of vegetation immediately
around a seedling on is risk of being browsed;

+ develop methods for monitoring damage and
predicting risk; and

» design appropriate options to reduce browsing
damage through various planting strategies.

e bl yegekation

—dl Tty

—i— Thisties & Lipins
o IS GnlY

—>—Thighes & luping

Outcomes

« In the field, browsing damage to g elobulus
seedlings appears to be related to both the type
and amount of swrrounding vegetation (Figure

15). Seedlings in plois with no vegetation were

browsed more than seedlings surrounded by

thistles. Seedlings in plots with both thistles and
lupins were more heavily browsed than seedlings
in plots containing thisties only, suggesting that
anitals are atiracted to the extra food provided by

lupins.

» in mixed and monoculture-type  plantings
of two species of eucalypt (K globulus and
E. regnans) scedlings, brushiail possums consumed
significantly more E. globulus. However, there was
no difference in overall intake of cucalypt foliage
between the two types of plantings,

Goals

»  Quantify relative effect of surrounding vegetation
{eg. thistles and/or lupins) and free seedling
characteristics on browsing damage received by
eycalypt and pine seedlings.

+ Assess the effect of mixed versus monoculture
plantings on browsing of . globulus scedlings by
brushiail possums.

fome)

L T T

20 40 80 80
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Strategies to minimise loss due to
fungal attack

Background

The obiective of this project is to develop management
tools o Hmit the impact of microorganisms, such
as stem decay fangi and leaf spot pathogens (e.g.
Mycosphaerella).

Prescriptions are being 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 invertebrate
assemblages associated with Tasmanian £ obligun
wet sclerophyll forests.

Outcomes

+ The probability that the rotation leagth impact
of decay infections established during frst Ll
pruning of E. nitens will be severe is low, but this
prognosis does not necessarily extend io second
lift pruning infections,

o Studies with decay fungl isolated from eucalypt
plantation and forest trecs have identified the

mator groups of fungi using a combination of

molecular and classical identification technigues,

+ Leaf wethess sensors have been set up to validate
predictions of canopy weiness {hence conditions
favouring epidemic development} using the
process-based model CABALA. Spore release
data, in conjunction with detatied weather and
disease development information, have been
cotlected over the past 2 years and will be used in
model validation,

= Spectra have been identified that will be the moy
effective for application to the remole sensing of
Mycosphaerella severity with airborne Digitg
Ml Spectral Videographic Imagery.

« There have been several major outcomes which
will facilitate the process based modelling of
disease impact. Assessment of infection levelg
at the teaf and crown level have been developed
and tested for their objectivity, repeatability and
accuracy, Field investigations of the infection
physiology have shown that Mycosphaerelly
infection in K. globulus does not appear o resalt
in an upregaiation of photosynthesis. This s
different from host response to insects and may
be explained by reduced leaftlevel water-use
efficiency. Infection under controlied conditions
has been achieved with a fungal pathogen
{Phacophieospora encalypti) that is closely refated
to Mycosphaerella species and easily produces
infective spores in culture. This fungus is now
being used to investigate infection physiology
under controtled conditions.

+ An in planta molecular delection technigue for
Mycosphaerella species that is sensitive enough o
signal asymptomatic infection has been developed in
collaboration with CSIRO-FFP, Perth, WA. This
has been successiully employed to enhance the
outcomes of several studies including a temporat
sty of resistance mechanisms from a pre-visual
infection stage to lesion necrosis, A major defence
mechanism in the Mycosphaerella tolerant £, nitens #
the efficient and substantial thickening of parenchyrma
cell walls with defence lignin and suberin,

+ A Mycosphaerella workshop was held in Westem
Australia which included fraining and field testing
of the methodology adopted for the assessment of
Mycosphaerelia,

» Three age classes (69, 105 and =159 vears old)
of Eucalyptus obligua trecs at Watra, southemn
Tasmania have been destructively sampled for
fimgi and insects. This study in conjunction with
previous log studies will aid in understanding the
suceessional processes of fungi and msects, the
possible implications of cwrrent forest practices
on this succession and the development of
prescriptions (such as the retention of habitat trees)
to maintain present levels of biodiversity.

Goais

« To determine if fertilization (type, guantity and
timing of application) can be used to offset of
prevent biotic damage especiaily in relation 10
fungal attack.
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Background

The Education and Technology Fransfer Program
ohjectives are to:

-

Develop a national centre of excellence for
postgraduate training, with emphasis on fraining
graduates relevant 1o the industry sector. This
inciades involving staff from partner organisations
in teaching and supervision of university students;
Repidly transfer the technology arising from
research conducted at the Centre to indusirial
partners and other end users;

Publish research of infernational guality so
Australia and the CRC are seen as world leaders in
plantation forestry; and

Raise community awarencss of CRC activities and
the value fo Australia of a sustainably managed
forest industry.

Education ouicomes

s The numbers of PhD, MSc and Honours students

enroiled with the CRC declined from a high of
T4 in 2001/02, t0 39 in July 2003 {Table 2, CRC
Research Students). High rates of PhD completion
during 2003/04 meant that student numbers fell
during the financial year to 49 in Jupe 2004 (Table
2 and 3).

* There has been strong industry support for

postgraduate programs. Ten of the enrolled
postgraduate students were attracted from industry,
12 are on scholarships with industry support
(APA-L, SPIRT/ARC, FFIC, LWRDC, FWPRDC,
CSIRO, State Forests of NSW), and a fisther
) were on competitive national scholarships
(APA, ARC). Sixteen students have CRC top-
ups o APA or ARC scholarshaps. Only 9 were
supported solely by CRC-SPF PhD scholarships
{see Tables 4 and 5 for details).

The students who completed their degrees in this
financial year (2003/04) were:

Genetic Improvement Program; Robert
Barbour (PhD), Gay MeKinnon (PhB)}, Damien
Rathbone (Hons), James Worth  (Hons);
Sustainable Management Program;  Andrew
Gibbons  {PhI)), Ross Peacock {PhD), Paul
Adams (PhD), Chris O'Hars (PhDD}, Greg
Unwin  (PhD), Grant Wesiphalen (PhID},
Cameron Shield (Hons), Andrew Lawd {Hong)
Resource Profection Program; Alieta Eyles (Phl),
Diriling Burton (Hons), Kate Horweg (Hons).

LJ

Students who recently submitted a thesis for
examinafion were:

Genetic  Improvement  Program;  Dominic
Katn {PhD3, Rachel King {PhD}.
Resource Protection Program; Julianne O'Reilly-
Wapstra (PhD), Luke Rapley (PhD)

Several of the CRC s PhD students received awards
this year. v Alieta Hyles received the University
of Tasmania Deans Commendation for one of the
outstanding Phid theses of 2003, Dr Robert Barbour
received the Student Prize from Australian Joumnal
of Botany for the best student paper in the Journal
for 2003. Four CRC PhD students completing in
2003/0G4 had their theses graded in the top 10% of
theses assessed by examiners. Greg Dutkowski
{PhDD student) received the Australian Academy
of Science Young Researchers Travel Award for
2003/64, Sharon Koh {PhD student) recetved
the Wil Crane Award, which provides iravel for
Sharon to develop a model on nutrient dynamies.
Damien Rathbone received the Lola Jackson prize
for best Honours thesis in Botany (University of
Tasmania) in 2003, Jdlianne O"Reilly-Wapstra
received a Joseplh William Gottstein Memorial
FeHowship for professional advancement in the
forestry field. Julianne O'Reilly-Wapstra also
received several awards this year to support travet
to the UK. The awards were from the Maxwell
Ralph Jacobs Fund, the Jowrnal of Experimental
Biology Travel Fund and the UK Society of

P Alieta Byies
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o3 Numbers of Pastgraduate and Honours students

Ll _
Jear | 97198 | 9899 | 99/00 | C0/01 | 01/02 | 02103 | 03/04 | June 04
—

b |38 |40 |53 |56 |60 (49 |51 |4
-

Mse | 3 (13 (13 |8 8 6 7
|-

tons | 7 9 s 8 6 2 !
[

ol |48 (60 |77 |7 |76 |63 |59 |49
L

Yabie &, Nurnbe? of
stydent in degress
ant programs

Takle 5, Funding
of posigraduate
studarnis

Number of Students
Fulli/Part-Time
Full-Time 49
Part-Time i0
Totat 59
Pegroe
Honours 2
MSe 6
PhI> 51
Total 54
CRC Program
Genetic Improvement 19
Sustainable Management 26
Resource Protection i4
Total 59
Funding of ¥MSc and PhD
CRL Scholarship 9
APA Scholarship 5
CRC top-up of APA Scholarship 10
CSIRO top-up of APA Scholarship i
ARC 4
APA-L 3
SPIRT/ARC 4
CSIRO 2
UT/CRC top-up 3
GU/CRC top-up 1
CRC Industry pariners 1
SFNSW ]
LWRDC !
FWERDC i
Indusiry employved postgraduate 6
Unfunded postgraduate 3
Total 37

Experimental Biologists Travel Fund. She also
received an award from the Australasian Wildlife
Management Socicty o travel to NZ. Anna Smith
received an award from the Maxwell Ralph Jacobs
Fund to support research travel. Anna Hopkins and

Kate Harrison received grants from the Holsworth
Wiidlife Fand for research travel.

Supervision of postgraduate and Honours students
is widely distributed amongst CRC pariner
institutions such that 36 of the 72 supervisors of
Honours, MSc and PhD projects were not staff of
Australian university departments {see Table 6 for
details),

Undergraduate teaching by CRC staff encourages
students to consider forestry as a choice for
higher degree. Ten CRC scientists, who are not
staff of university departments, contribated to 12
university courses in ficids allied to their research,
involving 495 students across 3 universities: Dr N
Davidson in ‘Plant Ecology’ (UT, 20 students},
Dr ¢ MoArthur and Ms § O’ Reilly-Wapstra in
‘Zoology H {Animal Form and Functiony (U7,
94 students), Ms J O’Reilly-Wapstra in Botany
11 (Beology of Tasmania) (UT 63 students), Dr
P Smethurst in ‘Soil Fertility’ (UT, 18 students),
AfProf B Potis in “Molecular evolution” (ATT, 14
students), ‘Field Botany’ (UT, 29 students) and
“Vegetation of Tasmania’® (UT, 22 students), Dr
Z Xu in “Land and Water’ {GU, 80 students}, Dr
M Steinbauer in ‘Insect Management for Forestry’
(ANU, 12 students), Dr D Steane in ‘Betany i¥
(UT, 63 students) and “Molecular Evolation” (U7,
14 students), Pr K Barry and Ms A Hopkins in
‘Microbiology and Mycology’ (UT, 70 students).
DrNeil Davidson coordinates a  four-year
undergraduate course, ‘Forest Heology®, designed
for students with an interest in forestry ai the
University of Tasmania,

-

Ten postdogtoral fellows worked with the Centre
i 2003/04; Dr R Thumms in molecular genetics
(U1, Dr M Steinbauer in entomology (CSIRO
Eato, Capberts), DrM Shepherd in molecular
biology (SCU, Lismore), I DD Close in tree
physiology (U}, Dr D Steane and Dr B Patterson
in molecular genetics (W), Dr A O’Grady in root
biomass turnover (UT), Dr lane Medhurst (UT)
on Blackwood silviculture, Dr Karen Basry on
tree pathology {UT}, and Dr Mamoru Matsuki on
msect ecology (UT)

* The CRC hosted nine visiting scientists during
2003/04,

Genetic kmprevement Program

Prof Wickneswart Ratnam, from the School of
Environmentzl and Natoral Resource Sciences,
Faculty of Science and Technology, Universiti
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Table 6. Supsrvisors of CRC research students

Supervisor

1 G Allen

Or L Apiclaza®
Dr P Barker*
Dr M Battagliz®
Br H Bauhus
I C Beadie™
Dr T Booth*

L & Boyd

Dr R Bovie

Dr M Brown*
2r P Brown

Or E Bruce
Prof R Clark
Dr D Close*

Dr # Couper
Dr N Davidson™
Dr P de Barro®
21 [ de Litile”
Prof A Delves
D M Dieters”
Dr 2 Doley*

Dr 8 Dovers
Mr R Doyle

31 R Floyg®

Dr W Foley
Prof L Forbes
Ms A Fuiton®

B A Gilmour*
£ H Gharidi
Dr S Groves*
Dr C Harwood*
Dr K Harding*
AfPraf P Healy
Prof R Henry
Mr J Hickey*
3r M Hovendsn

Universily departmental supervisors = 38
** Overseas supervisors = 1
* Supervisors not staff of university depariments = 35

Institution
Ut

Y

NPWS
CSIRO FFP
ANU
CSIRC Frp
CSIRC FFFP
GU

UTr

FT

uT

Ut

Ut

Ut

ANU
CRCAT
CSIRO Ento
Constitant
8CL
QFRIAISC
UQ retired
U Meib

ur

CSIRG Ento
AN

ur
Consuftant
NSW Ag
GuU

FT

CSIRQ FFP
QFR$

Gl

5CU

FT

ur

-

Totat number of supenvisors = 72
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Supervisor

Prof J Hughes
Dr M Hurley

Dr @G Jordan

Prof P Kanowski
Dr P Kanna*
Prot J Kiripatrick
Dra L

Or C MoArhur*
AfProf S MoLean
Br P MoCuilian
2 N Meandham
&r C Mohammed
{3r A Munari*

Mz W Neilsen*
Dr G Nikles*
Prof B Patel

Br £ Pinkard®
Or{ Philips
AiProf 8 Poits”
[r 4 Raison*

Br C Raymond®
Prof J Reig

£r A Richardson
Gr # Ross

Dr P Ryan®

Dr P Sands”

¢ S Shabala

Dr M Shepherd®
Or £ Smethurst*
[ ¥ Smith¥

Dr O Staane™

Dr R Taylor*

1 R Vallancourt
Ur ¥ Wallace

[3r R Witishire
Prof Z Xu

Instituition
GuU

U Meib

Ut

ANU
CSIRC

ur

NCSL {USA)
CROMUT
Ut

ur

ur
UT/CSIRO FFP
QFRi

FT

QFRI

GuU

uT

Gu
CRCAR
CSIRC FFP
SFNSW

ur

uT

ANL

QGFRI
CSIRC FFP
ur
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CSIRO Pt
CRCMUT
NTPWC

uT

usc
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By, Joda da Costa

o Silva visited the CRC
towork on guantitative
gentics of Evcalyplus
gobidis ard

spatial analysis

Tebio 7, Publications
and Techinology
Tanster activitios

Kebangsaan Malaysia visited the CRC from April-
September 2003 to work with Iy Rene Vaillancourt
on ‘Analysis of cambial region and developing
xylem c¢BDNA libraries for Acacia mangivm x
Acacia awriculiformis hybrids and development of
molecular markers for Hgnin genes for selection and
manipuiation’,

The Genetic Improvement Program hosted Dr. Jofio
da Cosia e Silva who worked on a collaborative
project between the CRC-SPF and two Portugese
organisations, the Universidade Téenica de Lisboa
and RAFZ., He worked with A/Prof. Brad Potts and

Greg Dutkowski on the guantitative genetics of

Eucalyptus globulus and spatial analysis.

A/Prof Shaowel Huang, Forestry College, South
China Agricultural University, visited the CRC
between July and October 2003 and again between
December and March 2004} to work with Dr M

Technology transfer 2063/04
Referced publications 91
in press 22
Books and book chaplers 7
Theses 15
Confidential reporis 33
{including CRC technical reports} {24)
Unrefereed publications 69
Flash sheets i%
Public presentations 126
TOTAL PUBLICATIONS 257
Syimposia and conferences 96
Articles in industry news sheets 4
Seminars 26
Field davs i
Workshops and “feste’ 3
Short courses 2
National CRC meetings i

Dieters at QFRI and Dr M Shepherd at 8CU on
quantitative and molecular genetics of pines.

Brazilian foresters Celina do Valle and Ana Gabriela
Monnerat Carvalho, from paper manufacturer
Votorantin Celulose ¢ Papel {(VCP) visited Brad
Potts and the CRC-SPF on the 2st January 2004,

Sustainablie Management Program

Prof Ann Hagerman, from Miami University, Oxford,
Ohio, USA visited the CRC from May to July 2003 to
work with Dr Dugald Close and Dr Clare McArthur
at CSIRG FFP on *Biological antioxidants and the
effects of plant phenolics on mammalian feeding and
performance’,

Resouree Protection Program

Dr Fredrik Ostrand from Lund Univessity, Lund,
Sweden, visited the CRC from July 2002 to August
2003 to work with Martin Steinbauer at CSIRO
Entomology Canberra on “The improvement and
efficacy of the sex pheromone of autumn gum
moth’,

Rie Mihara visited for 6 months from the Umversity
of Mie, Japan to work on the chemistry of hLost
resistance to decay fung:.

Dy Christine Stone, SF NSW has visited to assist
with development of hyperspectral indicators of
Mycosphaerelln discase severity,

Technology Transfer Outcomes

+ BDuring the last year the CRC has published 96
papers in refereed journals, 7 book chapters, 99
unrefereed articles and 15 theses {see Table 7 for
details},

* During the last year the CRC has run a wide range
of technology transfer activities for partners (see
table 6), There were 120 public presentations,
which mcluded 96 conference and symposiwm
presenfations and 26 seminars. In addition the
CRC ran 3 workshops, 2 short course and 1 field
day, The CRC produced 46 confidential reports, 26
of which were in the CRC fechnical Publication
series, and 20 flash sheets (*Hot Off the Seed Bed’,
‘Beyond the Black Stump’ and ‘Pest Off"}, and 4
articles in pariner newspapers and news sheets.
The major technology transfer events are presented
in Table 8.

+ With industrial partners Forestry Tasmania, State
Forests NSW, STBA, Timbercorp and WAPRES,
the CRC-SPF obiained funding from AusIndustry
to hold a workshop to review the state-of-play
in clonal propagation of Fucalyprus world-wide
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Participants at
Clanal Workshop

and examine options for clenal deployment of
Eucalyptus globulus in Australia, A workshop
“Benchmarking Clonal Propagation for the Blue
Giam Plantation Industry”™ was held from 8-12¢h
March 2004 at two venues (Grafton, NSW hosted
by State Forests NSW and Mount Gambier, SA
hosted by the STBA), with field visits enroute,
Over 50 people attended various stages of the
workshop which featured international speakers
from Brazil {Teotonio de Assis from Aracruz
Celulose S.AL), Chile (Rebeca Sanhueza, Famasa),
South Africa {Flic Blakeway, Mondi) and Portugal
{Nuno Bosratho, RAFZ).

+ Ag well as specific major projects §see Utilisation
and Application of Research), s tlechnology transfer
plan has been developed for each research project.
The plans are stored in a calendar of events that is
casy to monitor and update,

+ To improve corumunication between industry and
scientisis a series of small industry projecis were
initiated. For these projects, scicniists spent a
week with an industry pariner working on projects
of direct benefli to the industry pariner. Projects

Table 8.
Major evenis

WoodFest, a workshop discussing sampling strategies for, and genetic variation

in, wood properties affecting the value of pulpwood and solid wood products
from plantation-grown £. globufus and B, nitens, Clayton, Vickoria 21/8/03
Anmual Meeting of CRC-SPE, *Plants to Produces’, Cradle Mountain, 21-23
October 2003

NutFest 2004: Fertilizer and Weed Impacts on Eucalypt Plantations in
Northwest Tasmania, 10-113/04

Benchmarking Clonal Propagation for the Blue Gum Plantation Industry,
Cirafton, NSW and Mt Gambier, SA, 7-12/3/64

Proactive Forest Health, 2 shost course For farm forestry professionats - David de
Lagtle, Geeveston 25/9/03, Lilydale 2/10/03

Valuation, & shoit course for fanm forestry professionals - Bernard Walker,
Hobart 20/8/03, Lavnceston 22/8/03

Growing Blackwood with Nurse Crops: a demonstration and discusgion of
sffective blackwood management, Northem Tasmania $/11/2003
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covered the areas of seed orchard managemen,
racial classification of an E. nifens breeding
program founder parenis, analysis of browsing
mammal spothghting data, evaluation of coppice
management opiions, and development of seedling
specifications.

In addition there are two mformal chat groups
organised that are well aifended by industry
staff; ‘Lab chats’ (Resource Protection Program,
monthiy) and ‘Genetics discussion group’ {Genetic
improvement Program, bi-monthly}.

BDocumenied visis so individual CRC pariners and
between nodes of the CRC (Hobart, Canberra, Brishane,
Ciympie) total 224 person-days for 2003/04.

A Member’s Web Site launched in 2003 provides
a “one-stop-shop” for all CRC information
The system is being increasingly used by both
researchers and industry partners. The systom offers
a search and download facility of all CRC
documenis and events, as well as periodic cmatls
notifving users of new documents and cvenis in
their areas of interest. Documents and eveals are
however only available to groups nominated by
the author so that inteliectual property rights can
be managed.

Goals

-

Maintain rates of completion of PhDd profects
Continued coniribution of CRC staff outside
university departiments in university and technical
training

Provide efficient pathways for industry and other
end users to access CRC kaowledge {e.g. 1T
packages and web site)

Hnsure inpovations arising from CRC research are
adopted by the forest industry

Maintain direct confact between scientists and
indusiry to facilitate wansfer

Matintain an environment for research publication

Raise awarcness of CRE activities and the value of

a sustainably managed forestry industry.
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Strategy for the Technology Transfer
Program

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

1. volvement of industrial partners in plavming
research projects and rumning experiments

The Program Coordinating Committees of the CRC
refain an overview of these research projects. They
prioritise research and set ‘deliverables’ (research
outcomes that can be directly used by industry).
Most CRC research is conducted using company
{rials, or (rials established on company land, so
companies are involved at the outset with the
planning and implementation of research projects
and have ownership of them. Research plans for
these experiments are lodged with the companies,
and mclude an agreed protocol for the research.
The company partners allocate staff time (in-kind
contributions) to CRC research projects so effective
mteraction ¢an occurn

2. Early transfer of resulfs

The ecarly travnsfer of resulis starts with informatl
inferactions while research is being conducted
{phone, fax, emall and visils to company sites).
Formal fransfer starts with electronic fact-sheets {an
A4 page of summary of recent research), variously
entttled ‘Hot Off the Seedbed’ (Genetic Improvement
Program), ‘Beyond the Black Stump’ {Sustainable
Management Program), or ‘Pest Off" (Resource
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UTILISATION AND APPLICATION OF RESEARCH

Protection Program). Company responses will then
determine whether it s best to organise a seminar,
workshop, short course or field day on the topic.
Later stages of transfer are through technical reports,
unrefereed papers and refereed journal papers.

Technology Transfor Officers, Greg Dutkowski
and Philip Smethurst, liaise with industrial partners
and researchers to develop a better understanding
between these groups within the CRC and to facilitate
the adoption of the technology most appropriate to
each industry pariner’s needs,

A full Hst of teclmology transfer activities conducted
by the CRC can be found on the CRC-SPF websiie
hitp/fwww. forestry.orc.org.an and major activities
are outHned in Outcomes in the Education and
Technology Transfer section

Major atd ongoing technology transfor projects are:-
- Bucalypt seed orchard manual stages { and 1

- Insect pest monitoring information web page

- Leaf area index manual

- 108G information package

- CABALA growth model

- Farm Forestry Toolbox.

- Cowrses for farm forestry professionals, funded
using Nationa! Heritage Trust funding under
contract to Private Forests Tasmania,

- Inventory of basic density in Eucalyptus globulus
plantations,

- Mammal browsing monitoring system

Numerons smaller projects are negotiated with
individual partners, such as training in the use of LAL
or quantitative genelics tralning.

Technology transfer plans are implemented for each
research project. The plans are stored 1 an on-line
database, which aliows casy monioring and updating,
as well as feeding an on-line calendar of events,

The technology transfer team has also worked at
making existing research imformation more eastly
avastable. The members’ web sife captures all CRC
gvends and outputs so there is a “ong stop shop”
for all CRC information. The gystern offers search
and download faciities for all CRC documents and
events as well as pertodic emails notifving users of
new documents and events in their areas of interest,
Documents and events are however only available
to groups nominated by the author so that so that
intellectual property rights can be managed.




Brad Potts {right}

of the Goenetic
feprovemmaent Program
assisting siaff of
Forestry Tasmania
{Andraw Crowden
fcendre] and Afison
Wooley) and the
Forest Practices
Board to assess the
consgrvation vakues
af a newly discovered
outlving popubation of
an endemic sucalypt
{affin, F. subcrenufats)
near & logging coupe
in the Blue Tier in NE
Tasmania {Fhoto, Fred
Dunean},
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Technology transfer also occurs through training
provided by the CRC 1o its postgraduates. Recent
PLD gradeates trunsfer new technology to their
employers, During 2003-04 there were § company
stafl enrolled in PhD and MSc courses while still
employed: Peter Kube {(Tree Breeder, Forestry
Tasmania); Ross Peacock (Research Scientist, Dept.
Planning, NSWY; Craig Hawkins (Forester, Guans
Limitedy, Mark Neyiand (Research Officer, Forestry
Tasmania); Daryl Mummery {Experimental Officer,
CSIRO FFP) Andrew Gibbons {Research Officer,
DPIWE)Y; Greg Unwin (Lecturer in Farm Forestry,
UTY; Greg Pratkowski: (Quantitative Geneticist, CRC-
SPEY. A further 12 students are conducting research
on scholarships supported by industry (APA-I, ARC
Linkage, CSIRO, CRC Industry parners, LWRDC,
FWPRDC, SFNSW).

The success of our students in obtaining employment
in the forest industry was demonstrated by
appointments this year: Dr Peter Volker {who recently
completed a PhD with the CRCY i8 now Acting Chief
Scientist and Principal Research Officer {Plantations),
Dr Luis Apiolaza (CRC post-doc) is now Principal
Forest Biometrician at Forestry Tasmania and Dr
Deanr Willlams {who recently compileted a PhDD
with the CRC} is now Research Scientist (Tree
Improvement) at Forestry Tasmania. Other students
whe have found employment in the industry include,
Jane Medhurst (Post Doctoral Fellow, UT), Julianne
€’ Rettly-Wapstra (Lecturer [Mammalian Browsing],
UT), Andrew Gibbons {Research Officer, Threatened
Species Unit, DPIWE), Luke Rapley (Post Doctoral
Fellow [Insect ecology], UT), Robert Barbour (Post
Doctoral Fellow [gene flowl, LT

Industrial Uptake

The new technologics developed by the research
programs, which have been transferred to industrial
partners and other end users, are outlined below.

Genetic Improvement Program

s (CRC-SPF representation on the STBA board and
technical committee of the STBA has continued
to provide a direct conduit for the flow of
research resulis into breeding and deployment of
E. globulug and E. nitens in Australia,

« The simulator gSIM {(sce Major Development) has
been used by the Nationa! Breeding Cooperative
o evaluate the gains possible through measuring
addition traits in breeding trials. The simulator
has also been used to gvaluate various deployment
options.

«  Add-ing for MS-Excel have been developed to help
pariners in the optimisation of their deployment
programs. The add-ing allow extraction of
breeding values from an MS-Access database into
Excel (gSTBA}, caleulation of economic values
for a wood chip export scenario (ChipEx), and
their integration into a seed orchard management
tool {gSOOP). The tool simulates the effects on
seed quality and cost of possible management
options such as culling, outcross screening, and
seed collection targeted at the highest breeding
vaiue angd most feound trees,

+ The previously developed Eucalyptus nitens race
classification and spatial analysis are being used
for the first time in a large breeding program
progeny trisl analysis contract for Gunns Lid. by
the STBA using TREEPLAN®,

+ Strategies developed for improving the estimation
of genetic parameters in across site analyses has
heen used to obtain better estimates of additive and
non-additive genetic effects in the STBA second
generation progeny trials ol . globuius.

+ Resedrch undertaken on the genetics and strategies
for hybrid pine breeding in Queensiand has now
culminated in a major change in the breeding
strategy for Pss x Pou hybrids and a new breeding
plan has recently been written.

» The necessity for risk assessment and monitoring
hybridization between plantation and pative
species initially documented by the CRC-SPF
is now recognised (Duncan, F. 2003, Hybrid
eyes. Forest Practices News Vol 3 No 3, 6-8)-
Foregstry Tasmania has incorporated this work
into its Environmental Management System and
had developed protocels, especially in refation 0
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{hreatened species. The Tasmanian Forest Practices
Board is already providing specific advice on 2
case by case basis based on this research and s
also looking at ways of formally integrating these
results into their planning decisions.

Early and more efficient selection strategies for
microfibril angle in breeding popuiations of biuve
gums should now be useable by breedess given the
sigmificant SNP/rait association, In the medium
term outcomes such as these will enable Australian
industry 1o establish high value plantaions,
especially for pulp and paper products based on
planting stock for tatiored end uses.

Sustainable Management Program

-

CABALA was used to stratify the ecucalypt
plantation estate of one partner for potential
responsiveness to N fertilisation. Demonstration
of its benefits has led to a continuing increase in
the application of N fertiliser by partners,

More paripers are using the Vissal Guide
developed by the Centre for assessing LAL
Recormmendations Tor applying N fertilisers in 2R
hoop pine plamations are being adopted by QDPi
Forestry.

Residue management and sife preparation practices
following harvesting are being adopted by QDPI
Forestry to reduce soil crosion and nutrient loss via
leaching.

Nursery-scale trials  of  applying  fertiliser
exponentially to eucalypt seedlings are being
undertaken by one partncr. A second partner is
now placing less emphasis on seedling height at
planting as part of the seediing specification.

The best practice appreaches adopted in
revegetation trials are being promoted by a Local
Council and Greening Australia,

Leading companies are continue to refine their
strategies for working with local communities,
with communities becoming more supportive of
plantation forestry.

CABALA has been used in association with
forestry comsultants and companies fo evaluate
potential plantation yields

Farm Forestry Toolbox containing PROMOID has
over 15 000 copies in circulation.

» Queenstand’s PP Forestry has used STEPS V3.0

throughout the past year to perform economic
anatyses of exotic and native pine plantation
resources across 2 range of locations across
Queensiand. Results from the software have guided
policy decision-making for the organisation

Excel-based implementation (3PGpis)y of 3-PG
is widely wsed worldwide in forest research and
management

Pre-release version of software (PESTx1Y to
facilitate the application of the paraméter
estimation software PEST to Execel-based models
is in use by the ICFR, South Africa,

Resource Protection Program

» The sampling protocol for Goniprerus scutellatus

was implemented by Timbercorp, WAPRES,
Great Southern Plantations, and Albany Plantation
Yoresiry Ltd in the spring of 2003. The data
were put into the decision supporl system, which
streamlined the decision making process and
reduced the number of plantations that were
sprayed unnecessarily.

The first version of the database on herbivores,
their natural enemies, and pathogens has been used
by WAPRES, Great Southern Plantations, Albany
Plantations Forestry 14d and Great Southern
Plantations.

The sampling designs for Chrysophtharta beetles
and Muesampela privata were implemented by
Timbercorp in the 2003-04 season. The decision
support system streamlined the decision making
process and reduced the number of plantations that
were sprayed unnecessarily,

Plantation health assessment using the Crown
Damage Index was implemented by State Forests
NSW and Forestry Tasmania in the 2003-04
SEASON,

Farther investigation into the use of wind m
manipulating palatability of seedlings to browsing
mammals has been carried out by Forestry
Tasmania.

Forestry Tasmania used sex pheromone lures to
monitor populations of autumn gum moth in 4
plantations in northern Tasmania during April-
May 2004,
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CRC Membership

There were no changes in membership during 2003/
4. The CRC Agreement ferminated on 30 June
2004 ané Department of Primary Industry (Forestry)
Queensland, Griffith University, The University of
Queensland, Grand Ridge Plantations and CSIRO
Entomology completed their obligations to the CRC
and ended their membership, All other partners
were parties to s successful request to Department
of Hducation Science and Training for an 8™ Year
extension, and have contributed o the funding which
will enable the CRC to derive further value from the
cumuiative investment in the research program.

Senior Staff movements

Dr Clare McArthur left to take up a position at
Sydney University in January 2004 and Dr Caroline
Mohammed has taken over her role as Program
Manager, Resource Protection, Mrs Jo Neilson was
seconded from Financial and Business Services,
University of Tasmania to replace Mr David Lyons
as Business Manager in August 2003, David has
moved fo another position within the University of
Tasmania and retains active links with the CRC-SPF
Mr Grog Dutkowski has refurned to his research role
in Genetic Improvement and his role as Technology
Transfer Manager has been assumed by Dr Philip
Smethurst, Dr Yongjun Li and Dr Briony Paterson
have resigned from their positions in Genetie
Improvement. Dr Reddy Thumma’s contract Snished
in January 2004, Staff whose contracts ended on 30

Brawsner and Mr Paul Keay (DPHQ), Dr Chengrong
Chen (Griffith University), and Dr Martin Steinbauer
{CSIRO). Mr Luke Rapley has taken up a Hmited tenm
position in Resource Protection. Dr Mamoru Matsuki
relocated to Albany, WA in July 2003 fo work with
the IPMG, and Dr Jane Medhurst was contracted as a
Post-doctoral Fellow in the Sustaineble Management
Program,

Postgraduate students

CRC SPF students who received their PhD degrees
and new students starfing with the CRC in 2003/04
are presented in the Outcomes of the Education and
Technology Transfor Program.,

Administration

‘The munber of meetings held by the Board and other
committees during 2003/04 were as follows:

Board of Management 4
Management Commitee H
Advisory Committes i

Program Coordinating Committees
Genetic Improvement 2

Sustainable Management 2

June 2004 include Dr Kerrie Catchpoole, Mr Jferemy Resource Protection )
SPECIFIED PERSONNEL
Title, Name and Reole Contributing Organisation % of time in CRC
Prof Rod Griffin, Director University of Tasmania 80
Prof Robert Henry, Deputy Director Southem Cross University 3o
Program Managers
Dr Chris Beadle, Sustainable Management  CSIRO Forestry and Forest Products &0
Dy Clare McAarthur, Resource Protection University of Tasmania 106
(until January 2004)
Dr Caroline Mohammed, Resource CSIRO Forestry and Forest Products/ 60)
Protection {from February 2004} Lniversity of Tasmania
A/Prof Brad Potts, Genetic Improvement University of Tasmania 1680
[3r Neil Davidson, University of Tasmania 1064
Education and Technology Transfer
N




pUBLICATIONS

Genetic Improvement Program
Books and book chapters

Potts BM (2004). Genetic improvement of eucalypts.
in ‘Encyclopedia of Forest Science’. pp. 1480-1490.
{Flsevier Science: Oxford)

Raymond CR, Apiolaza LA (2004} Incorporating
wood quality and deployment traits in Euwcalyptus
globulus and Eucalyptus nitens. Tn *Plantation Forest
Biotechnology for the 21st Century’. (Eds C Walter
and M Carson), pp. 87-99. (Forest Research New
Zealand; Rotorua, New Zeatand)

Shepherd M, Jones ME (2003). Ewcalyprus. In
‘Molecular Markers in Plant Breeding and Crop
improvement’, (Eds H Lotz and G Wenzel) {Springer:
Australia)

Refereed publications

Barbour RO, Potis BM, Vailiancourt R (2003}, Gene
flow between introduced and native Ewcalypius:
Exotic hybrids are establishing in the wild, dustralian
Journal of Botany 81, 429-439,

Brawner JT, Dieters MJ, Nikles DG (2003).
Correlations between pure and hybrid combining
abilities of slash pine parents. Forest Geneties 16,
241-248.

Costa ¢ Silva J, Borralho NMG, Potts BM (2004).
Additive and non-additive genetic  parmmeters
from clonally replicated and scedling progenies
of Eucalyptus globulus. Thevretical and Applied
Genetics 108, 1113-1119.

Hingston AB, Potts BM, McQuillan PB (2004} The
swift parrot Lathamus discolour (Psittacidae}, social
bees (Apidae), and native insects as poliinators of
Eucalyptus  globulus  ssp. globulus (Myrtaceae).
Austratian Journal of Botary 52(3) 371-379,

Hingston AB, Potts BM, McQuillan PB (2004)
Poltination services provided by various size classes
of Hower visitors to Fucalyptus globulus ssp.
globulus (Myrtaceae). Australian Journal of Botany
52 353-365.

Hingston AB, McQuillan PB, Potts BM (2004},
Poliinators of seed orchards of Eucalyptus nifens.
Australian Jowrnal of Botany 52, 209222

Jones RC, Vaillancourt RE, Jordan GI {2004).
Microsateliites for use in Nothofagus cunninghamii
(Nothofagaceae) and related species. Molecular
FEcology Notes 4, 14-16.

Kerr RI, Dieters MJ, Tier B (2003}, Simulation
of comparative gains from four different hybrid
brecding strategies. Canadian Journal of Forest
Research 34, 206-220.

Kerr RY, Dieters MJ, Dungey HS, Tier B (2004}
Simulation of hybrid breeding strategies. Canadian
Journal of Forest Research 34, 195.208.

1 awrence R, Potts BM, Whitham TG (2003). Relative
importance of plant ontogeny, host genetic variation,
and lgaf age for a common herbivore. Eeology 84,
1173-1178.

Lopez A, Potts BM, Vaillancourt RE, Apiolaza
LA {2003}, Maternal and carry-over effects on early
growth of Eucalyptus globulus. Canadian Jowrnal of
Forest Research 33, 2108-2115.

MeKinnon GE, Jordan GJ, Vaillancourt RE, Steane
DA, Potts BM (2004). Glacial refugia and reticulate
evolution: the case of the Tasmanian eucalypls.
Philosophical Transactions of the Royal Society of
London - Series B: Biclogical Sciences 389, 275-
284,

Moran GE Thamarus KA, Raymend CA, Deyou
Q, Uren T, Southerton SG (2002). Genomics of
Eucalyptus wood traits. Annals of Forest Science 89,
£645-650.

Myburg AA, Griffin AR, Sederoff RR, Whetten
RW (2003) Comparative genetic linkage maps of
E. grandis, F. globulus and their F1 hybrid based
on a double pseudo-backcross mapping approach.
Theovetical and Applied Genetics 187 1028-1042,

Myburg AA, Veogl C, Griffin AR, Sederoff RR,
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globulus. Poster at “CRC-SPF Annual Meeting 2003
21-23 October 2003, Cradie Mountain, Tasmania.

Piibeam DI (2004) STBA breeding and deployment.
Presentation at “Workshop on Benclmarking Clonal
Propagation for the Biue Gum Plantation Industry’ 7-
12 March. Mt Gambier, South Australia.

Poke FS, Reid JB, Vaillancourt RE {2003} The effect
of SNPs on lignin in Eucalyptus globufus. Poster at
‘CRC-SPF Annual Meeting 20037 21-23 Qctober
2003, Cradie Mountain, Tasmania.

Potts BM (2003) Death of the Cider Gum: A lesson
for the management of bicdiversity. Poster at “XIX
international Congress of Genetics” 6-11 July,
Melbourne, Victoria.

Potts BM (2003) Genetic opporiunities. Presentation
at *CRC-SPF Anmnual Meeting 2003° 21-23 October
2003. Cradle Mountain, Tasmania.

Potts BM (2003) Death of the Cider Gum: A lesson for
the management of biodiversity. Poster at “Workshop
on Consequences of Habitat Fragmentation® 5-6 July.
Sydney, NSW.

Potts BM, Barbour RC, Vaillancowt RE {2003}
identifying the risks of genetic pollution of native
eucalypt gene pools. Seminar for CSIRO FFR
Canberra, ACT,

Potts BM (2003) Death of the Cider Gum: A lesson
for the mansgement of biodiversity. Poster at
‘Endangered Species CD Launch’. RTBG, Hobart,
Tasmania,

Potts BM (2004} Genetic parameters (non-additive),
Presentation at ‘Workshop on Benchmarking Clonal
Propagation for the Blue Gum Plantation Industry” 7-
12 March. Mt Gambier, South Australia.

Ratham W (2003} The impact of logging on the
genetic diversity of tree species. Seminar. Hobart,
Tasmania.

Skepherd M, Eggler P, Meilick R, Cross M, Toon
PG, Dale G, Huang S, Dieters M (2003} Stability of
gene effects (QTL) in extreme genetic backgrounds:
Mapping genes controlling  adventitious  root
formation in hybrid pines. Poster at ‘CRC-SPF
Annual Meeting 2003° 21 October 2003- 23 October
2003, for CRC-SPF. Cradle Mountain, Tasmania,

Shepherd M, Hggler P, Mellick R, Cross MJ, Toon
P(, Pale GT, Huang S, Dieters MI {2003} Stability of
gene effects (QTL) in extreme genetic backgrounds:
Mapping genes controlling  adventitious  root
formation in hybrid pines. Poster at ‘CRC-SPF
Annual Meeting 2003” 21.23 October 2003. Cradle
Mountain, Tasmania.

Shepherd M (2004) Simplified genetic structures of
hybrids aid marker aided selection in trees. Centre
for Plant Conservation Genetics Seminar, Lismore,
NSW.

Steane DA, Coned N, Vaillancowrt RE, Potis
BM {2003} Population differentiation in a forest
tree - Fucalyptus globulus. Poster at *CRC-SPY
Annual Meeting 2003” 21-23 October 2603, Cradle
Mountain, Tastania,

Tityard PA, Potis BM, Brereton R, Mallick 8A, James
1> {2003} The Tasmanian Blue Gum is an unreliable
food source for the Swift Parrot. Poster at ‘CRC-SPF
Annual Meeting 2603° 21-23 October 2003. Cradle
Mountain, Tasmarnmia.

Vaitlancourt RE (2003} Optimising seed production
systems in Fucalypts., Presentation at ‘CRC-SPY
Annual Meeting 2003° 21-23 October 2003. Cradle
Mountain, Tasmania.

Vaillancourt RE, Foster 8A, Steane DA, Potts BM
(2003) Local differentiation in Fucalyptus globulus.
Poster at ‘CRC-SPF Annual Meeting 20037 2123
October 2003. Cradie Mountain, Tasmania.

Weller JI. (20603) Lighting the green fuse -
comparative genetics and the control of flowering.
Seminar, Hobart, Tasmarnia.

Whittock SP, Greaves BL, Apiolaza LA (2003) An
economic assessment of genetic gain and ceppice
productivity in second rotation plantations. Poster
at “CRC-SPF Annual Meeting 2003” 21-23 October
2003, Cradle Mountain, Tasmania.
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Whitiock SP (2004) Feonomic modsls - propagule
cost and gain. Presentation at ‘Workshop on
Benchmarking Clonal Propagation for the Blae Gum
Plantation Industry” 7-12 March, Mt Gambier, South
Australia.

Sustainable Management Program

Battagiia M (2003) Silvicultural decision support (o
underpin precision forestry. Invited talk at *Research
Working Group 2 workshop “Modelling forests from
leaves to landscape™ 1-3 December. Melboume,
Victoria,

Battaglia M, White DA (20063) Using models t
optimise production and manage risk in pines and
eucalypts. Invited talk at ‘Silvotecna XVIII Aumento
de Rentabilidad en Plantaciones de Pinos y Eucaliptos:
Mejoramiento en Calidad Plantas y Productividad de
Sitios’ 11-12 Neovember. Conception, Chile,

Battaglia M (2003) Modcliing plantation production
and quality: & retrospective and a prospective.
Presentation at ‘CRC-SPF Annual Meeting 20037 21-
23 October 2003, Cradle Mountain, Tasmania.

Beadle CL (2003} Pruning and thinning. Preseniation
at ‘CRC-SPF Annmual Meeting 2003° 21-23 October
2003, Cradie Mountain, Tastnania.

Blumficld TJ, Xua ZH, Mathers NI {2003}
Decomposition of 15N-labetied harvest residues in
the hoop pine plantations of sub-tropical Australia.
Poster at "CRC-SPF Annual Meeting 2003 21.23
October 2003, Cradlie Mountain, Tasmania,

Blumfield 7T, Xu ZH, Mathers NI (2003)
Decompaosition of 15N-labelled harvest residues in
the hoop pine plantations of sub-tropical Australia.
Poster at ‘1Gth North American Forest Soils
Conference’” 20-24 July. Ontario, Canada.

Burtor I, Blumfield T3, Xu ZE (2003) Using stable
isofopes fo investigate in situ N transformations in
forest ecosystems of subtropical Australia. Poster at
*10th North American Forest Seils Conference’ 20-24
July, Oneario, Canada,

Burton I, Blumfield T, Xu ZH, Ghadiri H {2003)
Using 15N stable isotopes fo investigate in sifte N
transformations in forest ecosystems of sub-tropical
Australia. Poster at “CRC-SPF Annual Meeting 2003
21-23 October 2003. Cradie Mountain, Tasmania,

Catchpoole KJ, Nester MR, Harding XKJ (2003)
Developing a decision support system for predicting
wood value. Presentation at ‘CRC-8PF Annual
Meeting 20037 21-23 October 2003, Cradle Mountain,
‘Tasmagia.

Chen CR, Xu ZH, Blumfeld TJ, Hughes M {2603
Soil microbial biomass during the early establishmen
of hoop pine plantation: seasonal variation and
tmpacts of site preparation. Poster at ‘CRC-SPE
Annual Meeting 2003” 21-23 October 2003, Cradie
Mountain, Tasmania.

Chen CR, Xu ZH, Blumfield T4, Hughes IM (2003)
Soil microbial biomass during the early establishmens
of hoop pine plantation: Seasonal variation and
impacts of sile preparation. Poster at “10th Nowth
American Forest Soils Conference” 20-24 July,
Ontario, Canada.

Close DC {2003) Tree establishment in freeless
agriculpural landscapes in the Midlands of Tasmania,
Prosentation at *15th Anaual Conference of the
Society for Hcological Restoration International’,
Austin, Texas, USA.

Close DC, Bail |, Hunter 8J, Beadle CL., McArthur C
{2003} Defining and achieving seedling specifications
for Bucalyptus globulus: Effects of nursery nifrogen-
management, seedling size and container type on
after-planting performance. Preseatation at ‘CRC-
SPF Annual Meeting 2003° 21-23 QOctober 2003,
Cradle Mountain, Tasmania.

Close DC, Davidson NJ {2003} Effect of waterlogging
o nutrifion, photoinhibition and  sustained
xanthophyll  engagement in  Eucalypius  nitens
saplings. Poster at “CRC-SPF Annual Meeting 2003
21-23 October 2003, Cradie Mountain, Tasmania.

Davidson NI (2003) Causes of Rural Tree Decline
and Potential Ways of Revegetating Affected Arcas.
Hobart, Tasmania.

Davidson NJ (2003) Rescarch at the CRC for
Sastainable Production Forestry. Presentation to Year
12 class, The Huichins School.

Davidson NI (2004) The water cycle and the
development of salinity. Preseniation io SOSE class,
Calvin Christian School.

Davidson NI (2004) The impact of salinity on the
Hves of people in Pakistan. Presentation fo Chemistry
class, Calvin Christian School,

He J, Xu ZF, Hughes IM (2003) Soil bacterial
communities under different forest ecosystems in
Queensland, Poster at ‘CRC-SPF Anmual Meeting
2003 2123 October 2003, Cradle Mountain,
Tasmania.




Iarvis P (2003} Carbon forestry. Seminar. Hobart,
Tasmanta,

Knowles A, Smethusst PJ (2003) Base cation ratios
affect the growth of Bucalyptus globulus seedlings.
Poster at ‘CRC-SPF Annual Meeting 2003" 21-23
October 2003, Cradle Mountain, Tasmania.

Laird A {2003} Photoinhibition and its role in
subalpine eucalypt ecology. Seminar. Hobart,
Tasmanta.

Linder S (2003) Manipulating forest ecosystem
carbon sinks by silviculiural manageroent, Seminar.
Hobart, Tasmania.

Mitchell AD, Smethurst PJ (2003) Changes in the
base cation composition of soil solutions resulting
from the application of N and P ferutlizers. Poster
at ‘“CRC-SPF Annual Meeting 2003 21-23 October
2003, Cradle Mountain, Tasmania.

Mitchell AD, Smethurst P (2003) Cation deficiencies
in fertitised Fucalyptus globulus seedlings. Poster at
‘CRC-$PF Anmual Meeting 20037 21-23 October
2603, Cradle Mountain, Tagmania,

Mummery DC, Battaglia M (2003) Producing
weather inputs for process-based models. Poster at
‘CRC-SPF Annual Meeting 2003° 21-23 October
2003. Cradie Mountain, Tasmania.

O’Grady AP, Worledge D, Tyrec M, Battaglia M
(2003) How hard do trees suck? Poster at ‘CRC-SPF
Annual Meeting 2003 21-23 October 2003, Cradle
Mountain, Tasmania,

O’Grady AP, Tyree M, Battaghia M, Worledge 1
(2003) Hydraulic characteristics of Eucalyptus
globulus in South East Tasmania. at ‘Ecophizz’
Qctober 2003, Metbhoumne, Victoria,

Race D (2003) Working partnerships: Engaging
comumunities in plantation forestry. Presentation at
CRC-SPF Annual Meeting 20037 21-23 October
2003, Cradiec Mountain, Tasmania,

Sands PJ (2003) Models for Forest Management?
Integrating determinants of growth into practical
management systems. Invited and funded talks for
ICER and Mondi Forests. Pietermaritzburg, South
Aftica.

Shield C (2003) The adaptive significance of
juvenile glaucousness in Eucalypius urnigera on Mt
Wellington. Seminar. Hobart, Tasmania.

Smethurst PJ (2003) Soil and Nutritional Management
Applications from CRC Rescarch. Presentation at
‘CRC-SPF Annual Meeting 20037 21.23 October
2003, Cradle Mountain, Tagmania,

Smethurst PJ, Mendham D3, Holz GK, Menary RC,
Keith 11, Misra RK, Baoping W {2003} Phosphorus
management in temperate eucalypt forests. Poster
at *CRC-SPF Annual Meeting 2003 21-23 October
2003, Cradle Mountain, Tasmania.

Spurr D, Pryor R, Davidson NI, Battaglia M (2003)
The effect of waterlogging on plantation euwcalypt
species, Poster at ‘CRC-SPF Annual Meeting 2003
21-23 October 2003. Cradle Mountain, Tasmania,

Xu ZH (2003) Sustainable Management of
Subtropical Pines: An overview of research project
B2 - Management of Tropical Soils in the past six
years. Presentation at ‘CRC-SPF Annuval Meeting
2003 21-23 Qctober 2003, Cradle Mountain,
Tasmania.

Resource Protection Program

Allen GR (2003) Entomology research outcomes
- FEagtern Australia. Presentation at ‘CRC.SPF
Annual Meeting 2003 21-23 October 2003, Cradle
Mountain, Tasmania.

Barry KM (2003) Stern decay and defect i
eucalypt plantations. Presentation at ‘CRC-SPF
Arnmnual Meeting 2003° 21-23 October 2003. Cradie
Mountain, Tasmania,

Barry KM, Hall M, Mohammed CL (2003}
Monitoring decay incidence and spread from pruning
wounds of Eucalyptus nitens: We learn as they grow.
Poster at ‘CRC-SPF Annual Meeting 2003° 21-23
October 2003, Cradie Mountain, Tasmania,

Barry KM (2004) Feartrot and rootrot in Indonesian
Acacia mangium: summary of research on surveys,
fungal identification and heartwood extractives.
Seminaz, Mie University, Tsu, Japan,

Defloric G (2004) Wood decay dynamics m the
sapwood of living trees ~ In vivo and in vitro studies
on the role of wood substzate on decay development.
Seminar. Hobart, Tasmania,

Eyles A, Davies NW, Mohammed CL, Mitsunaga T,
Mihara R (2003) Eucalyptus wound wood extractives
show antimicrobial and antioxidant activity {a case
study with B, globulus and E. nitens), Poster at ‘CRC-
SPF Annual Meeting 2003’ 21-23 October 2003.
Cradie Mountain, Tasmania.
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Hazxrison K8, Hopkins AIM, Grove SI, Mobhammed
CL (2003) Living trees - what lives here? Saproxylic
insects and wood decay fungi in living Eucalyptus
obliqua in Tasmania’s wet scierophyll forests. Poster
at “‘CRC-8PF Annual Meeting 20037 21.23 October
2603, Cradle Mountain, Tasmania,

Loney P, McArthur C, Jordan GJ (2003) The effect
of leaf structure on herbivory by brushtail possums,
Poster at *CRC-SPF Annual Meeting 2003° 21-23
October 2003, Cradle Mountain, Tasmania.

Loney P, McArthur C, Jordan GJ (2003) The effect
of leaf structure on herbivory by brushtail possums,
Poster at "49th Australian Mammal Society Annual
Conterence’ 7-9 July, for Poster. Sydney, NSW,

Mathiessen F {2003} Entomology research outcomes
P Western Australia. Presentation at ‘CRC-SPF
Anrual Meeting 20063° 21-23 October 2003, Cradle
Mountain, Tasmania.

Matsuki M (2003) Effects of eucalypt leaf chemistry
on leaf consumption by herbivores, and the
relationship between phenology of leaf production
and insect populations. Seminar for QDPIL, Brisbane,
Queensland,

Matthiessen JN, Simmul TL (2003} Biology and
management of Heteronyx elongatus. Poster at
‘CRC-SP¥ Annual Meeting 2603 21-23 October
2003, Cradle Mountain, Tasmania.

MeArthur C (2003) Scedlings for managing mammal
browsing, Presentation at ‘CRC-SPF Annual Meeting
20037 2123 October 2003. Cradle Mountain,
Tasmansa.

Miiler A (2003) Predicting the consumption of
individual plants by generalist marsupial herbivores
in a heterogencous environment. Introductory PhD
seminar, Fiobart, Tasmania.

Miller A, McArthur C, Smethurst PJ (2003) Predicting
the consumption of individual plants by generalist
marsupial herbivores in a heterogenous environment,
Poster at ‘CRC-SPF Annual Meeting 2003’ 21-23
October 2003, Cradle Mountain, Tasmania.

Mohammed CL (2003} Ingroduction to fungal
diseases. Presentation at ‘Forest Feaith Workshop®.
Mangjimup, WA,

Mohammed CL (2003} Forest health - past and fisture
perspectives for research. Presentation at ‘CRC-SPE
Annual Meeting 2003” 21-23 October 2003, Cradie
Mountain, Tasmania.

O’Reilly-Wapstra IM (2003} Reducing the effecty
of brushfail possums using natural plant resistance.
Presentation  at  ‘3rd  Intermational  Wildlife
Management Congress® 1-3 December, Christchurch,
New Zealand,

O’ Retlly-Wapstra IM €2003) Preferences of brushiail
possums for Encalyptus globulus: a genetic, chemical
and evolutionary context, Final PhD Seminar. Hobart,
Tasmania.

O’Reilly-Wapstra  JM, MceArthur C, Pofts BM
(2003} Sideroxylonal reduces possum browsing of
Eucalyptus globulus. Poster at “‘CRC-SPF Annual
Meeting 2003° 21-23 October 2003, Cradle Mountain,
Tasmania,

Pietrzykowski E, McArthar C, Fitzgerald H (2003)
Effects of vegetation patch characteristics on damage
10 Pinus radiata seedlings by marsupial herbivores.
Poster at *CRC-SPF Annusl Meeting 2003 21-23
Qcrober 2003, Cradie Mountain, Tasmania.

Pietrzykowski E (2003) Risk and remote sensing of
Mycosphaerella leaf blotch in eucalypt plantations.
Workshop at ‘Forest Health Workshop’. Manjimup,
WA.

Pietrzykowski ¥, Booth TH, Battaghia M, Stone C,
Mohammed CL, Pinkard EA, Wardlaw T, Smith
A (2003) Is the risk of an epidemic too high? Case
study: Risk and remote sensing of Mycosphaerella
leaf blight. Poster at ‘CRC-SPF Annual Meeting
2603° 21-23 October 2003, Cradle Mountain,
Tasmania,

Pinkard EA {2003} Foliar pests - new solutions
from new technology. Presentation at *Forest Health
Workshop®. Maniimup, WA,

Smith A (2003} Development of an in planta
PCR detection system for Mycosphaerella spp. of
Eucalypts. Workshop at ‘Forest Health Workshop'.
Marjimup, WA,

Smith A (2003) Crown Damage Index. Workshop at
*Forest Health Workshop’. Manjimup, WA.

Smith A, Glen M, Tommerup I, Langrell S,
Mohammed CL (2003) Rapid, in planta detection
of pre-visual disease symptoms: a Mycosphaerellc
example, Poster at ‘CRC-SPF Annual Mecting 2003’
21-23 October 2003, Cradle Mountain, Tasmania.




Smith A, Wardlaw T, Pinkard EA, Batiaglia M,
Pietrzykowski E, Mohammed CL (2003} Is the
Crown Damage {ndex damaged by scorer variation?
Poster at ‘CRC-SPF Annual Meeting 20037 21.23
October 2003, Cradle Mountain, Tasmania.

Wiggins NL, McArthur C {2003) The benefits of
choice. Poster at “CRC-SPF Annual Meeting 2003
21-23 Qctober 2003, Cradle Mountain, Tasmania,

Wiseman D, Hall M, Baillie CC, Smethurst PJ,
Beadle CL, Pinkard FA, Mohammed CL (2003) Free
nutrition influences wood decay. Poster at *CRC-SPF
Arnual Meeting 2003 21-23 October 2003. Cradle
Mountain, Tasmania,

Yee M (2003) Dead wood is good: insights into the
scology and management of saproxylic communities
in Tasmania’s wet eucalypt forests. Seminar. Hobart,
Tasmania,

Yee M (2003) Dead wood is good: Xylobiont beetles
in Tasmania’s wet sclerophyll forests. Seminar in
‘Freiburger Entomologischer Arbeitskreis Seminar
Series’. Freiburg im Breisgau, Germany.

Yee M, Grove 8T, Mohammed CL (2003) Bed and
breakfast for bugs, are we closing shop? Beetles
in the rotted wood of Tasmanias wet scierophyll
forests. Poster at “CRC-SPF Annusl Meeting 2003’
21.23 October 2003. Cradle Mountairn, Tasmania,




GRANTS AND AWARDS

Grant / Award Awarded for Duration Regipients Amount §
Genetic Improvement Program
IRGS grant IINA “barcoding’ systems for piants: Towards | year Aol B Potts $23,100
a proof of coneept with Eucalyptus Dr R Vailtancourt
Australian Research Unraveiling the relationship between growth 3 years Dr R Vaillancoust ARC
Couneil Linkage Cirant and wood properties in temperate cucalypts A/Prof B Potts $330,800
Prof  Reid Industry
De N Borratho $98.000
Dz J Gion
Ausgiraiisn Research Genetic impacts on sucalypt forest 3 yeary AfProf B Polis $240.000
Council Discovery Grant  biodiversity Prof T Whitham
Australian Research Assessing the risk of genetic poliution 3 years A/Prof B Potis ARC
Councit Linkage Grant from Eycalyptus globulus and Dr R Vaillancourt $270, 600
Corymbia planiations Industry
66,060
Australian Regearch Upgrade of Infrared Anatytical Facility i year A/Prof B Potts and 810,060
Council RIEF others
Univessity of Tasmania Lola Fackson Award, for best Honouss thesis D Rathbone $250
Fonours Prize ir Botany for 2603
Australian Journal of PED paper published - The first report of R Barbour $250
Botany's 2003 Student exofic hybrids between a plantation and native
Prize forest eucalypt species establishing in the wiid
Australian Academy Testing Approaches for the Simple Prediction 6 weeks G Dutkowski $7,500
of Science Young of Breeding Values in Forest Trees Across
Researchers Award progeny Trial Sites with Heterogenous
Varlancey
Augindustry Clonal workshop on Eucalvptuy globulus 5 days Prof R Criffin $43,728
ACIAR Eucalypt Genomics Workshop 3 days Prof R Griffin $36,000
University of Tasmania, Fuzchase of a Tetrad thermal eycler Dr R Vaillancourt $21,920
Faculty of Science, Prof JF Reid and
HEngineering and A/Prof B Potts $19,060
Fechnology - Major I Weiler
Hquipmens T Ross
AfProf G Hallegraeff
Dr A Richardson
J Bowman
K Sanderson
S Jarman
A Smolenski
Australian Research Wood quality improvement for spotted gum 3 years Prof R Hensy $362,008
Coungil Linkage Grant
62
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inable Production Forestry

ustainabie Management Program

|
L stralian Research

Ceolinlar anfomata model of forest stands to

3 years

Pr M Adams

| pouncil Linkage Girant predict size-class distribution and survival Dr R McMuwrtrie $32;&§)(é
ko 1 pO454287 Dr M Batiaglia 'Indz; ching
| : Heritage Trustand  Best management and design guidelines for i year ™ P Smethurst
Jtural g crment $157,600
Clarence Counsil wastewater irrigation (in part)
' ‘RIRDC'WAP Assembling the pieces: restoration, design tweek  DrDClose $2.600
| and landscape ecology (Conference, Austin,
‘ Texas}
|
Gottstein Fellowship Riparian Forestry in USA and Germany 3months  Dr P Smethusst £6,0600
Wilf Crane Memorial “Teavel for PRI modelling root aptake 3months S Kobh $1,300
Award dynamics D¢ P Sands
| Resource Protection Program
Austeatian Research Info-chemicals for the envirommentally 3 years D G Allen £260,000
Counci! Linkage Grant sustainable management of aufumn gum D N Davies
moth & scarab beetle pests of blue gun DrITlek
plantations
Austratian Research Determining generic indicators of stress in 3 years Dr K Barry, ARC
Councit Linkage Grant cucalypt teaves for application fo the remote Dr € Mohammed $i97.,000
D LPO453591 sensing of canopy condition and productivit i C Beadle [ndust
P ¥ vy
modetling Dr M Battaglia $75,600
Dr C Stone
Dr A Canegics
Pr M Martin
Dr N Davies
FWPRH( Feriilisation and forest health: preventing 2 years Dr € Mohammed $130,080
or offsetting biotic feaf loss in eucalypt Pr M Baltaglia
plantations Dr ¥ Pinkard
Dt P Smethurst
Holsworth Wildlife Resistance of E. nifens to mammalian P Loney $3,500
Research Fund herbivores
Holsworth Wildlife interactions between mammalian herbivores N Wiggins £2,306
Research Fynd and eucalypt plantations
Journal of Experimental Tournal of Experirental Biology Travel Fuad T O'Reitly-Wapsira £2.216
Biology
Joseph William Gottstein Professional advancement in the forestry field J O'Reitly-Wapsira $5,506
) p
Memorial Fellowship
'S?ciety of Experimenta) Company of Biclogist Travel Fund 1 ¢ Reilly-Wapstra £360
Biologists
Maxwel} Ralph Tacobs Travel Fund 1 O Reitly-Wapstra $1,500

Ung
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Australasian Wildlife Travel support to attend the Intemational J O’Reilty-Wapsira $400
Management Society Wildlifc Management Congress, NZ.
Holsworth WildLife Fund  Research and fravel A Hopkins $3,000
Holsworth WiidLife Fund  Research and travel K Harrison $3.800
Warra grant, Forestry Research K Harrison $2,000
Tasmania
Warra grant, Forestry Research A Hopkins $2.600
Tasmania
Maxwell Raiph Jacobs Travel Fund 2 months A Smith $2,508
Fund
Forestry Tasmania PhDD Research 3 years K Harrison $5,000
fop-up
Pean’s Commendation, An outstanding PhD thesis in 2003 A Eyles
University of Tasmania
TOTAL 52,968,044
With For Buration Recipients Amount $
WAPRES QOrchard-wide estimate of outcrossing i year Dr R Vaillancourt $3,000
rates in K. globulus
Prof P Sanger (SCY Facititation of ACIAR workshop “DNA 5 days Dr M Shepherd $5,000
marker techniques”
Prof P Sanger (8CU) Facilitation of ACIAR workshop “DNA S days Br M Shepherd $5,000
marker techniques”
QLD Dept Natural Pioneer Valley Groundwater 1 year Dr P Howe $33,000
Resources and Mines: Consultancy, Resource and Brp Cook
TAP {Technical Environmental Management Pr A O Grady
Advisory Panel) F Hiflier
Various Forest Piant and soil analyses 1 year A Wilkinson $34,000
Companies
UTas Consulting Seed Orchard Valuatioff for URS 2.5days G Dutkowski $2,400
Forestry -
TOTAL $82,400




pERFORMANCE INDICATORS

Cooperative arrangements

o Level of participation of contributors in major
decisions concerning the research direction of
the Cenire

Most CRC research is conducted using company
trials, or trials established on company land, so
companies are involved at the outset with the
planning and implementation of research projects and
have ownership of them. Plans for these experiments
are lodged with the companies, and these include
an agreed protocol for the research. The company
partners allocate staff time (in-kind contributions)
to CRC research projects so effective interaction
can oceur, The Program Coordinating Committees
(PCCs) of the CRC retain an overview of these
research projects. They prioritise research and set
‘deliverables’ (research outcomes that can be directly
used by industry). The PCCs are chaired by industry
representatives and consist largely of the partners’
staff to ensure that they are involved setting research
priorities,

» Level of imterchange of personnel  among
different sites and participating institutions

Documented  visits o individual CRC  partners
and between nodes of the CRC (Hobart, Canberra,
Brisbane, Gympie) totalled 224 person-days for
2003/04.

» Proportion of joint publications with other
research groups

62 (24%) of the 257 technical publications (book
chapters, refereed publications, in-press, unrefereed
publications, confidential reports, theses) were
written with other research groups.

o Number and duration of stay of visitors to the
Centre from Australin and overseas

There were a large number of visitors to the CRC, and
to CRC-arranged seminars. Those who took part in
the CRC Visitor Program and had extended visits to
the CRC to collaborative research were:

Prof Wickneswari Ratnam, from the School of
Bavironmental and Natural Resource Sciences,
Faculty of Science and Technology, Universiti
Kebangsaan Malaysia visited the CRC from April-
September 2003 to work with Dr Rene Vaillancourt
on ‘Analysis of cambial region and developing
xylem ¢DNA libraries for Acacia mangium X
Acacia auriculiformis hybrids and development of
molecular markers for lignin genes for selection and
manipulation’.

The Genetic Improvement nrogras ; o
da Costa e Silva who is wsrkiig :nh;m;gﬁ:;;r:gze
project between the CROSPF and two Plcnrmges;
orgnaisations, the Universidade Téenica de Lisboa
and RAIZ. Fle was working with A/Prof. Brad Pouts
and Greg Dutkowski on the guantifative genetics of
Eucalyptus globulus and spatial analysis.

A/Prof Showei Huang, Forestry College, South China
Agricultural University, visited the CRC between
July and October 2003 and again between December
to March 2004) to with Dr M Dieters at QFRI and Dr
M Shepherd at SCU on quantitative and molecular
genetics of pines,

Brazilian foresters Celina do Valle and Ana Gabriela
Monperat Carvalho, from paper manufacturer
Votorantim Celulose ¢ Papel (VCP) visited Brad
Potts and the CRC-SPT on the 21st January 2004

Prof Ann Hagerman, from Miami tIniversity, Oxford,
OHio. visited the CRC from May to July 20603 to
work with Dr Dugald Close and Dr Clare McArthur
at CSIRO FEP on ‘Biclogical antioxidants and the
effects of plant phenolics on mammalian feeding and
performance’,

Dr Fredrik Ostrand from Lund University, Lund,
Sweden, visited the CRC from July 2002 to Avgnst
2003 to work with Martin Steinbaser at CSIRO
Entomology Canberra on the improvement and
efficacy of the sex pheromone of autumn gum moth.

Rie Mihara visited for 6 months from the University
of Mie, Japan to work on the chemistry of host
resistance 1o deeay fungi,

Dr Christine Stone, SF NSW has visited to assist
with development of hyperspectral indicators of
Mycosphaerella disease severity,

+ The degree of interaction among scientific staff
at dispersed locations on core activities of the
research program, included:

- the economic importance and genetic control af
growth, stem characteristics and wood properties
af the quantitative and molecular levels

The genetics program is structured to ensure close
interaction between projects both within and across
nodes of the CRC. The quantitative and molecular
genetics projects are paired to cnsure synergies
hetween these different fields. For example, the
northern node projects A6 and A7 closely interact
on work on tropical hybrid pines, Al and A4




work closely together on the molecular genciics
of temperate encalypts, and A3 and AS interact in
studying the genetic control and mapping of wood
property genes in Kucalyptus globulus and E. nitens.

The breeding sirategics project A2 integrates
research in the other temperate projects for strategy
development. There is alse regular interaction
between the various groups working in the same feld
across different nodes, They are linked by common
technologies, and technological advances made in
one protect are usually directly relevant fo the other
projects. For example, the quantitative genetics
projects interact on the application of genetic models
and use of specialised programs {e.g. ASREML) for
estimating genetic parameters and breeding values.

Collaboration between the fwo molecudar projects
Ad and A7 is cccurring in the use of AFLP molecular
markers in a cucalypt mapping populations and
molecular  relationships  within  and  between
Corymbia and Eucalyprus. Project A2 works with
scientists from QFRI, GL, STBA, CSIRO and FT
on the use of ASREML software for the analysis of
their data. Project A1 Huks with projects A6 and A7
on problems associated with eucalypt genetics and
Lybridisation, which are common to temperate and
sub-tropical eucalypts. For example, there was joint
supervision of a PhD project on Corymbia genetics
between GU and UT,

Project Al is conducting research projects on the
genetics of F. globulus across Ausiralia in southern
{UT and FY) and northern Tasmanea (GL), in Western
Australia (WACAP), and in Victoria (GRP). Aspects
of this work are being undertaken in collaboration
with the STBA. Project A2 also works closely with
STBA on the development of data management and
analysis systems, as well as breeding, deployment and
analysis strategies. For cxample, a study of genetic
parameters in the first series of second generation
breeding trials of K. globulus has been completed
afong with a contact analysis of GL £. nitens breeding
population,

Project A3 has strong links with CSIRO scientists in
Meiboumne in research on Stlviscan, cellulose content
analysis and Near Infrared Reflectance Analysis,
as well as with project A3 in Canberra. There are
also strong links with FT and GL and the project is
also working with the STBA on studying genetic
parameters of specific wood property trails

Several projects involve collaboration b@[WEen'
Genetic Improvement Program (GI) projects A | ang
AS and the Sustainable Management Program (SM),
and there is considerable linkage between GI, SM an&
the Resource Protection Program (RP) on the £enetieg
of pest and disease resistance and the modelling o
disease risk and impact.

- effective mating, selection and deploymen,
strafegies in tree Improvement programs

Project A2 provides research results from g,
southern node projects for the breeding ang
deployment strategies of industry. It has strong links
with most industrial pariners and is closely integrated
with STBA’s Eucalyprus Breeding Program {io which
many of the femperate partners belong) and its spin-
off company SeedEnergy. 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 represeniation on the STBA Board
(Greg Dutkowski}, and on the Technical Committes,
and Research, Quantitative QGepetics and Data
Management Sub-Commitices {Greg Dutkowski,
Dy Yongjun Li and I René Vaillancourt), which has
assisted in the transfer of technology from the program
to this and other partners. Project Al interacts closely
with STBA and its members in providing research to
back new seed production systems being developed
for £. globulus. 1 also coliaborates with STBA and
its spin-off company seednergy on research into
self-incompatibility and fowering time in arboreta
and seed orchards across Australia. Project A2 has
been closely involved with scientists in the STBA
in the design and implementation of TREEPLAN®
and STBA-DMS® breeding value prediction and
data management systems. The project A6 is based
within and closely interacts with DPIQ and QFRL
the organisation responsible for the breeding and
deployment of sub-tropical pines in Queensland. This
year the Genetic mprovement program was involved
in the organization of a major workshop reviewing
the status and opportunities for clonal deployment of
E. globulus in Australia,

- pruning and thinming

D Jane Medhurst (University of Tasmania) and M
Andy Wamer (PFT) organised a blackwood field day
for 40 delegates in north-west Tasmania for growers
throughout the State. The procedures required ©
ensure successful tending of blackwood grown with 8
mrse crop were demonstrated.
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- the dynamics and cycling of organic matter
and nitrogen in soils in response to sitviculiral
treatments

Dr Philip Smethurst used the response of plantations
to nuirient supply on the Gunns plapiation estate as
a basis for teaching their field staff how to manage
fertiliser practice on the estate.

- forestry extension as a tool for assisting jorest
owner, farmer and stakeholder decision-making

Dr Digby Race {ANU) assisted in the organisation
of the 2004 Australian Forest Growers Conference
“Integrating forestry into farms, communities and
catchments” and was the editor of the proceedings.

Dr Neil Davidson and Dr Dugald Close have been
working with the Midlands Tree Committee, Southern
Midlands Council and Tasmanian farmers o develop
protocols for establishing trees in arcas affected by
rural tree decline.

Brad Potts was invited to join the Giant Trees
Consultative Cormmitiee which was established to
advise Forestry Tasmania on the management of
Fagmania’s glant frees.

- prediction of productivity in response fto
environmental factors and management inputs

A special issue of Forest Eeology and Management in
this area featuring key papers from EucProd 2002 is
being published as volume 193, It features 17 papers
and an introduction, 9 of which are authored or
co-authored by staff associated with this CRC.

Dr Peter Sands was invited to work with scientists
at the Institute of Commercial Forestry Research in
South Africa to help them develop a productivity
prediction system.

- measurement of leaf area index in the field

Ms Maria Cherry ran a second series of training
courses in the use of the Visual Guide for measuring
lcaf area index both in Tasmania for staff at Norske
Skog and in the Green Triangle {South Australia and

-----

- investigation of pathogens of forest insect
pests

This research in Tasmania has essentially concluded
following the retirement of Dr John Madden (now
honorary CRC Fellow). Industry was satisfied with
the progress that has been made and was keen for
other areas o be pursued.

- studies of the ecology and behavipyy of insect
herbivores in temperate Austratio ‘

There has beer a high degree of collaboration
between locations in rescarch on insect herbivores
Dr M. Matsuki (CRC and IPMG, WA) ang Dy M
Steinbauer (CRC Canberra) collaborated in analyses
of research on Autamn Gum Moth, Dr M., Matsuki
{CRC and TPMG, WA) and John Matthicssen (Perth
W.A,) collaborated on a study of the phenology,
distribution and biodiversity of Hereronyx beetles in
blue gum plantations in WA. Dr M. Matsuki {CRC
and IPMG, WA), Dr 1. Bulingld (Timber Corp WA),
and 8. Hunter {WAPRES, WA) collaborated on a
study developing the weevil population assessment
scheme. Dr M. Matsuki {CRC and IPMG, WA}, Dr
Jane Elek {Forestry Tasmania), and Dr Geoff Allen
{CRC Hobart) are working together on recolonisation
of insect pests after chemical control in Tasmania. Dr
M. Matsuki (CRC and IPMG, WA), Greg Dutkowski
{CRC, Hobart), and Jill Butterworth {CRC, Hobart)
are developing a database on herbivores, their natural
enemies, and pathogens i Australian plantations.
Research on key insect pests in WA, forestry
involves Timbercorp and WAPRES (W.A)) with §
Matthiessen {Perth W.AL)Y An e-group (email group)
between all researchers in RPP and intevested forestry
companies is maintained for rapid communication of
information relating to insect pests and other factors
affecting tree health,

- impact of insect pests ot plantation
establishment

H Redgrove and Dr G Allen (UT) have been
investigating the biclogy of Hereronyx beetles and
their effect on establishment of E. nitens plantations
with Dr D de Little {Forest Health Consultant}.

- genetic and chemical basis of eucalypt
resistance to browsing

Ms ] O'Reilly-Wapstra completed her PhD thesis,
which was on genetic variation of resistance of
E. globulus, in collaboration with Dr C McArFlaur
(supervisor) and A/Prof B Potts (co supervisor
Genetic Improvement Program). Projects from the
vertebrate browsing section of RP in Hobart closely
interact with the GI program in research relatte.d to
resistance breeding and three PhD students are jointly

supervised.




-~ investigation of pathogens of plantation trees

Research on stem decay, mechanisms of free defence
and wound tissue formation has continued between
I € Mohammed (CSIRO, UT), and Dr T Wardlaw
{(F1). Mycosphaerella research has also progressed
with coilaboration between C Mohammed and
several companies in Tasmania (Dr D de Little, GFP;
T Wardlaw, FT) and Western Australia {Dr T Bulinksi,
Timbercorp).

Research and researchers

» Papers in refereed journals

in 2003/04 the Centre produced a total of 257

publications, 91 published in refereed journals and

22 in press, as well as 69 unrefereed publications and

15 theses,

* Book chapters covering the vesulis of the Centre’s
reseqareh

Seven book chaplers were written in 2003/04 (see
Publications).

+ Invitations 1o present keynote addresses awd
papers at conferences

There were 5 invited presentations in 2003/04:

Potts BM, Barbour R and Vaillancourt RE (2004).
Assessing the risk of pollen-mediated gene How
from planted eucalypts. Talk abstract [n ‘Integrating
forestry into farms, comanunpities and catchments’
(Ed. Digby Race). Pp. 80. Proceedings of Australian
Forest Growers Biennial Conference, Ballarat 3-5
May 2004 {Invited presentation}

Smethurst P (20043 Talk abstract I “Integrating
forestry infe farms, communiiies and catchments’
(#d. Digby Race}. Pp. 80. Proceedings of Australian
Forest Growers Biennial Conference, Ballarat 3-5
May 2004 {Invited presentation)

Mohamuned Cl, Close DC, Rapley 1., Battaghia M
and Beadle C (2004) ‘Understarding tree responses
to  stress: Magipulating  for maximum  profit’,
Talk abstract In ‘integrating forestry into farms,
communities and catchments” (Ed. Digby Race).
Pp. 80, Proceedings of Australian Forest Growers
Biennial Conference, Ballarat 3-5 May 2004

Steinbauer, M (CRC, Canberra} Invited paper at
‘Chemical Ecology of Insect-Plant Interactions
Symposium’, Australian Ecological Society’s Annual
General Mecting, Armidale, NSW, December 2003,

Potts, BM (20604). Genetic improvement of eucalypts,
In ‘Encyclopedia of Forest Science’, pp. 1480-1490.
{Elsevier Science: Oxford) (Invited review)

» Nuwnber and value of competitive grants awarded

Twenty nine competifive granis were awarded to
CRC staff during the last financial year, totalling
$2,968,044, Several of these were prestigious, highly
competitive ARC awards such as ARC Discovery,

« Honours and wvards

Alieta Byles, Dean’s Commendation, University of
Tasmania for an outstanding PhE thesis in 2003

Robert Barbour, Australian Journal of Botany’s 2063
Student Prize

Greg Dutkowski, Australian Academy of Science
Young Researchers Award for Testing Approsaches for
the Simple Prediction of Breeding Values in Forest
Trees Across Progeny Trial Sites with Heterogenous
Variances

Dy Phitip Smethurst, Gottstein  Fellowship  for
investigation of Riparian Forestry in USA and
Germany

Sharon Koh, Wilf Crane Award for Ph) mavel to
study modelling root uptake dynamics

Julianne O'Reilly-Wapstra, Joseph William Gottslein
Memarial Fellowship for professional advancement
in the forestry field

Julianne O’ Reilly-Wapstea, Maxwell Ralph Jacobs
Fund to support travel to UK

Julianne O’ Reilly-Wapstra, Joumal of Experimental
Biology Travel Fund to support travel to the UK,

Julianne (' Reiily-Wapstra, Soclety of Experimental
Biologists Travel fund to support travel to the UK.

Julianne O’Reilly-Wapstra, Australasian  Wildlife
Management Society travel support to travel to N.Z.

Arma Smith, Maxwell Ralph Jacobs Fund to support
research travel
Anna Hopking, Holdsworth Wikdlife Fund award for

research travel,

Kate Harrison, Holsworth Wildlife Fund award for
research travel

Damien Rathbone, University of Tasmania Lola
Jackson Award, for best Honowrs thesiz in Botany
for 2003
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fducation and training

. Time spent by researchers on research training

There are 51 PhD, 6 MSc and 2 Honours studenis
enrolled with CRC-SPE. It is recognised that each

SUpervise, This is equivalent to 2.95-5.9 person-years
on research fraining.

+ Number of postgraduate students working in the
Centre

The Centre has 537 posigraduate stadents and

2 Honours students (see Table 3).

« Number of postgraduate students trained in the
areas specified

Genetic briprovement 1S
Sustainable Management 26
Resource Protection 14

« Number of enrolments in special conrses

Forest Eoology, a special undergraduate course in
Plant Science at the University of Tasmania had five
students enrolled. in addition there was an Aannual
Meeting of the CRC and a wide range of workshops
and field days organised to train staff, including 2
special traiming workshops or ‘Fests’ (see list under
Oulcomes in Education and Technology Transfer).
The total number of enrolments for all these courses
was 282,

* Quality and number of pestdoctoral fellows
aftracted

Ten postdoctoral fellows worked with the Centre in
2003/04; rR Thumms in molecular genetics
(CSIRO FFP, Canberra), DrM Steinbauer in
entomology (CSIRO Ento, Canberra), Dr M Shepherd
in molecular biology (8CU, Lismore}, Dr D Close
in tree physiology (UT, Hobart), DrD Sicane
and Dr B Patierson in  melecular genstics
{UT, Hobarty, Dr A (’Grady in root biomass fumover
{UT, Hobart), Dr Jane Medhurst (UT Hobart) on
Blackwood silviculture, Dr Karen Barry on tree
pathology (UT, Hobart}, and Dr Mamora Matsuki on
ingect ecology {UT, Hobart).

* Rate and percemtage of completion of higher
degrees

Fifteen students completed this year, 9 PhD and 6
Honours:

Robers Barbowr (PhD), Gay McKinnon (PhD),
Andrew Gibbons (PhD), Raoss Peacock (PhD), Paul
Adams (PhID), Chris O’Hara (PhDD), Greg Unwin
{PhD), Grant Westphalen (PhD), Alicta Eyles (Ph),

Damien Rathbone {Hons), James Worth (Hons),
Cameron Shield {Hons}, Andrew Laird (Hons),
Djirilina Burton {Hons), Kate Horweg (Hons).

+ Acceptance and employment by the forestry
community of students on completion of their
studies

The success of our students i obtaining employment
in the forest industry was demonstrated by
appointments this vyear: Dr Peter Volker (who
recently completed PhD with the CRC) i now
Acting Chief Scientist and Principal Research Officer
{Plantations), Dr Luis Apiolaza (CRC post-doe)
is now Principal Forest Biometrician at Forestry
Tasmania and Dr Dean Williams (who recently
completed a PhD with the CRC) is now Research
Scientist (Tree Improvement) at Forestry Tasmania.
Other stidents who have found employment in
the indusiry include, Jane Medhurst (Postdoctoral
Fellow, UT), hiianne O'Reilly-Wapstra (Lectarer
[Mammalian Browsing], University of Tasmania),
Andrew Gibbons {Resecarch Officer, Threatened
Species Unit, DPIWE), Luke Rapley (Post Doctoral
Fellow [Insect ecologyl, University of Tasmania),
Rebert Barbour {Post Doctoral Fellow [gene flow],
University of Tasmania).

Application of research

« Degree of adoption of research results by industry

Twenty six iterns of CRC fechnology were taken
up by industry this year (see Industry Uptake, in
Htilisation and Application of Research),

« Quality and relevance of technical publications
targeted to user groups.

Fifty three technical reports were produced by the
Centre, 24 of which were in the CRC Technical
Report series. In addition, 19 technical news sheets
were released (‘Hot off the Seed Bed’, ‘Beyond
the Black Stump” and *Pest Off"), and four articles
appeared in newsletters of member organisations.

« Hxtent of advice and consultancy services
provided to industry and governmen!

Six consultancies were conducted during 2003/04
(see Grants and Awards and Consultancies). Advice
was aiso provided through participation on national
commitiees, For example, Greg Dutkowski (Gi)
is a member of the STBA Board, on the Technical
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Cormmitiee of STBA and three subcommiitees
of the STBA Technical Commitiee, and is also a
member of Research Working Group 1 (RWGIL,
Forest Gienetics), Dr Brad Potts {GI) is a member
of RGWI, and is on the subcommittee for Forest
Genetic Resources, on the Biodiversity Advisory
Panel for the Tasmanian Government *State of the
Eavirenment Report’, Dr Clare McArthur (RP) has
close finks with Industry and government through
the Browsing Damage Management Group (BDMG),
as well as dircot interaction with industry (see
Granis and Awards}). Dr Neil Davidson (SM) and
Dy Dugald Close (S8M) have had close interaction
with organisations advising farm foresters through
collaborative work on plantation establishient to
combat rural tree decline.

+ Number of presentations fo companies or user
groups

The CRC-SPF ran a wide range of technology transfer
activifies for pariners during 2003/04. These included
14 public preseniations including 96 conference or
symposia presentations and 26 seminarg as well s 3
CRC-run workshops, 2 short courses and 1 field day,

* Number and financial contribution of potentiaf
users

The CRC-SPF has twenty members, including
most of the major wood producing companies
in Ausiralia. Each partner commits cash andfor
in-kind contributions fo the Cenire {see financial
tables). In addition, pariners may provide funds fo
support particular projects (sec Grants and Awards).
Private Forests Tasmania and other end-users of our
technology, e.g. Greening Australia, have given in-
kind support in running technology transler exercises
to farmer groups.

+ Number of visitors from user groups

As the partners in the Centre represent our main
user group, many of the 224 person-days involved
i within-CRC visits (see Performance indicator 2
under Cooperative Arrangements) are visits by nsers
of the technology we are developing,

* Number of media or trade journil presentations

1n the last year, 4 articles relating to Centre activities
appeared in newspapers and industry newsletters, and
3 segments in the electronic media (1 radio and 2
selevision),

* Number of seminars, workshops and field dayg
arganived to transfer results to industry and the
public, including the level of response

in 2003/04 CRC-SPF held an Annual Meeting,
gave 114 public presentations (96 conference or
symposia presentations and 2 seminars), and rap
three workshops, two short courses and one feld
day, to transfer results o industry and the public. An
estimated 1741 people attended these activities,

Management and budget

» Establish procedures fo report on progress and
achicvemerits

Plans in place include a Strategic Plan and Business
Plan, and 2 set of “deliverables’ agreed upon to meet
industry expectations of progress in research areas.
The quality and quantity of research is monitored and
reviewed, and its value to industry assessed through
Program Coordinating Committees, the Advisory
Panel, the Board, and the Annual Report.

s Timely and aecarate reporting of progress

The CRC reports in a timely and accurale manner
against the ‘deliverables’ set for industry and the
milestones set by each project and program. These
are reported to the Program Coordinating Committees
{quarterly report on rescarch ‘deliverables™, the
Advisory Panel, the Board, and in the Anvual
Report.

= Extent of staff turnover

There were 16 changes to staffing, during 2003/04
{sce Staffing and Administration),

* Proportion of projects completing milestones
within the planned tine and budget

All projects compleled their milestones within the
planned time and budget, with the exception of two
that were agreed by industry as no longer relevant fo
their needs,

+ Accurate recording and reporting of financial
transactions

The Centre has implemented the following
management and budgetary systems: triennium
budgeting, monthly reporting of fnancial accounts
{to program managers and project leaders), quarterly
reporting of in-kind contributions of partnel
organisations (to the Board), anmual external avdit of
the financial accounts, and an Annual Report.
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Notes to and forming part of the
accounts for 2003/2004

It is argicipated that the CRC will continue for an
eighth year unti! 30 June 2005 with additional cash
funding from DEST and some of the existing pariners.
At September 2004, when this report was fnalised,
signatures had been received from all participants and
the contract returned to DEST for execution.

Summary of significant accounting policies

All funds under the Cooperative Research Cenire’s
control are administered through the University
of Tasmania’s Financial Management Information
System {FMiS}.

The principgl accounting pelicies adepted in
preparing the accounts of the unincorporated entity
are detailed hereunder.

(a) Basis of accounting and principles of
conseolidation

‘The cash accounts have been prepared on the basis of
historic costs, Cost in respect to the cash coniributions
and expenditure s the cash sum exchanged in the
financial year determined from transactions recorded
on the FMIS, excluding outstanding debtors at 30
June each year

In-kind ameounts are the economic values of goods
and seyvices declared by each of the joint venture
partrers and accepted by the entity as being valid.

(b) Interest

Interest is caiculated and paid by the University based
on the monthly cash balances being held on the FMIS
on behalf of the entity.

{(c) Assets and depreciation

Plant and cquipment asseis are recorded on the
{niversity’s asset register in the name of the entity as
they are acguired. Their entire cost is expensed in the
year of purchase and depreciation is not provided for.

Capital expenditure relates to costs  associated
with buildings. These costs are also expensed and
depreciation is not provided for.

{d) Employee entitlements

Provision has been made for pro-rata entitiements to
annual and long service leave.

(e) Partner contributions

Budget cstimates of contributions are taken from the
original Commonwealth Agreement and actual figures
are provided by the partners. During 2003/04 DEST
agreed to extend the Commonwealth Agreement for
an additional year so that the CRC SPF will continue
untii 30 June 2005.

(D) Allocation from Commonwealth Grant

During 2003/2004 the CRC received the usual four
guarterly grant payments.

{g) Management comment to Qualifications
in Audit Report

{i} Ausiralian Plantation Timber were expelled from
the CRC during 2002/03.

(ii} The margina} decrease in Forestry Tasmania In
Kind contributions is offset by previous years.

(iif} Gunns Etd In Kind and Cash contributions
are offset by takeover of North Forest Products
and combining both memberships as agreed by the
Roard.

(iv) Queensland Department of Primary Indusiries
and Fisheries In Kind contributions are offset by their
coniributions over 7 years participation and the 2003/
04 cash commitment was paid during the 2002/03
financial yeat.

(v} Timbercorp marginal decrease I In Kind
contributions is offset by their overall contribution
1o the CRC.
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Deloitte.

INDEPENDENT AUDIT REPORT TO THE DEPARTMENT OF EDUCATION,

Audit SCIENCE AND TRAINING REPRESENTING THE COMMONWEALTH
R u :t (RE: COOPERATIVE RESEARCH CENTRE FOR SUSTAINABLE PRODUCTION FORESTRY)
epo

Scope

We have audited 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 Amnual Report for the vear
eaded 30 June 2004, The parties to the Centre are responsible for the preparation and presentation of
the financial statement and for ensuring conmpliance with the CRC Commonwealth Agreement (“the
Agreement™}, We have conducted an independent audit of the financial statement and of complisnce
with the requirements of the Agreement in terms of clauses 4(1) and 42) “Contributions’, 5{1), 5(2)
and 543} ‘Application of the Grant and Contributions”, 941} and 9(5} *Inteliectual Property” and 12(2)
and 12(4) ‘Financial Provisions® in order to express an opinion ea 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 annual 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
relates or to 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.

Our 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 fo form an opinion whether, in all material respects:

1. Researcher contributions and contributions from Partaners {excluding Supporting Partners)
equatied or exceeded the amount of the grant and the amount of contributions committed to
in the budget {clauses 4(1) and 4{2))

2. The grant and contributions were used only for the activities of the Centre (clause 3(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
aliocation in the budget without prior approval by the Conzmonwealth (clanse 5(2));

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

5. The intellectual property on all contract material vests as provided for in the Agreement
{clause (1)),

6. The researcher did not assign or license intellectual property in any contract material having
the potential for commercialisation without imposing on the assignee, licence conditions and
did not do so without the prior approval of the Commonwealth {clause 9(53);

7. The researcher ensured that proper accounting standards and controls were exercised in
respect of the grant and that contributions, income and expendifure in relation to the activities
of the Centre were recorded separately from other transactions of the researcher (clause
L2(2));

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

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

Izkerent Limitations

Because of the inherent imitations of any compliance procedure if is possible that errors and
irreguiarities may ocour and not be.detected. An audit is not designed to detect all weaknesses in the
Centre’s compliance with the Agreement as an audit is not performed continucusly throughout the
peried and the audit procedures performed on the Centre’s compliance with the Agreement are
underfaken on a test basis,

The Rability of Deloltte Touche Tohmatsy, is Himited by, and to the extent of,
the Accountants’ Scheme vader e Professional Standards Act 1994 {NSW)




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

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

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

In Kind Contributions Cash Corntributions
Partrers Amount Amount Amount Amount
Contributed Committed Contributed | Committed

& 0064 5000 % 000 8660
Anstralian Plantation 0 200 6 50
Timber
Forestry Tasmania 347 367
Gunns [id 146 316 27 5G
Norske Skog Paper Mills 128 189
Queensland Department 440 702 G 25
of Primary Industries and
Fisheries
Timbercorp 283 263

Qualified Audit Opinion

in our opinion, except for the effccts 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
vear ended 30 June 2004, in all material respects:

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

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

5. The intellectual property on all contract material vests as provided for in the Agreement
{clause ${1});

6. The researcher did net assign or license inteliectual property in any contract material having
the potential for commercialisation without imposing on the assignee, licence conditions and
did not do so without prior approval of the Commenwealth (clause 9(3));

7. The researcher ensured that proper accounting standards and controls were exercised in
respect of the grant and that contributions, income and expenditure in refation 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,

Nolws, Tamdny “Towwokion

DELOITTE TOUCHE TOHMATSU

Jown

LT Cox

Partner

Chartered Accountanis
Hobart, 28 September 2004
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Budget ATTACHMENT A
Tables

Co-operative Research Centre for Sustainable Production Forestry
Summary of Base Grant Funds 2003/2004

Opening Cash Balance at 1/7/03 1.163.247
Add Income 2.993.355
Less Expenditure
Salaries, scholarships and associated costs 1,849,068
Consumables 800,030
Equipment 20,090
Total Expenditure 2,669,188
Cleosing Cash Balance at 30/6/64 1,487,414
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Crganisalion

Australian Forest Growers

Al STAFF RESOURCES (2003/2804)

Main
Activity ’[‘otai%?imei Gl ! S8 ; RFP !Research

% Spent on

Research Program

Total on

ATTACHMENT B

% Spent on

% Sperton Cormmln % Spenton
Eduen Program | CRC Admin

D Geddes | E 1 !

Total 1 0 0 & 0 1 { 0
CSIRO Entomology

T Maltthiessen R 30 30 30

R Sutherland T 106 160 160

Tolal 138 & 8 130 130 & 1] i
CSIRO Forestry & Forest

Products

D Mumsery R G0 96 90

M Battaglia R 90 90 9%

C Beadie R 84 80 80

P Sands R 846 86 86

P Smethurst R 7 72 72

C Harwood R 25 12.5 12.5 25

G Moran R 3G 30 30

B McCormack R 10 16 i0

E Williams R i0 10 i0

C Mohammed R i0 18 10

R ¥vans R 5 5 5

C Baillie T 166 166G 160

M Ottenschlacger T 166 160 160

K Churchill T 60 60 60

I Murrell T 50 34 56

[ Worledge T 30 30 £y

B Denton T 25 4] 25
I Owen T 14 14 18

! Sprent A i 0 30
P Coles A 25 0 25
G MacGillivray A 25 0 25
S Nambzar A 5 0 5
C Carlyie A 5 0 5
8 Midgley A 2 0 2
& Lockwood A 1 & i
[Total 990 1175 | 7245 | 10 852 0 0 138
Department Primary

Industries Qkd

3 Simpson R 55 55 55

T Smith. R 40 40 43

v Neater R 25 25 25

S Troeman R 25 25 25

K Bubb R 15 15 15

Y Debuse R 15 i5 i3

M Hunt R 13 5 8 13

P Ryan R 6 16 10
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AH STAFF RESQURCES 2603/2604)
%% Spent on

ATTACHMENT B

%% Spent on

Organisation Main Research Program Totalon % Spenton Commin % Spenton
Activity E Total % Time E Gf i SM i RP [ Research Educn Program | CRC Admin

I3 Osborne R HG 1 {
[ Last R 10 5 3 10
D Lee R 5 5 5
K Harding R 5 5 5
P Keay T 50 30 50
J Cook T 25 25 25
P Frayne T i5 i3 15
P Toon T 14 10 (G
T Wemmerslager A 5 i 5
S Underhiil A 14 5 5 10

otal 343 83 253 0 338 0 G 5
Fovest Enterprises
Australia
B Jacobson R 2 2
B} Barker R 1 i
T Cannon A 2 2 Y
Total 5 & 0 4 g 5 & 0
Forestry Tasmania
I Flek R 40 40 40
A Walsh R. 40 44 40
P Volker R i5 15 i5
i. Apiolaza R i6 i6 16
P Adams R 10 10 16
J Lesek T 65 635 65
T Kincade/ © Burton T 44 40 40 5
(C Ringrose T 25 23 25 5
5 Grove RiIA 3 G 3
T Wardiaw RIA 20 0 24
§ Hickey R/A 3 0 3
H Driclsma R/A 3 0 3
Total 282 8GO 35 136 251 & 0 41
Grand Ridge
Plantations
P Buxion R 20 20 20
B McGennisken R 15 4 7 4 15
R Appleton R 7 I 5 1 7
S Flms A 3 2 2 4 7
I Sandeman A 5 g 3
H Bavis A 2 ! i 1
Total 64 27 15 3 47 0 3 B
Crriffith University
J Chaseling R 30 30 38
P Healy R 20 20 26
I Hughes R 20 10 1
S Boyd R 16 i0 1o
I Phillips R 5 3 5
H Ghadin R 5 5 3
R Kitching A z
Total 85 & 80 0 80 4 ¢




stainab uction Annual
Al STAFY RESOURCES (2083/2084) ATTACHMENT B
% Spent on % Spent on
Organisation Main Research Program Totalon % 8peston  Commin % Spent on
Activity | Total % Time f o | SM ! RP | Research Eduen l Progrom | CRC Adimin

Gunns Limited
C Barnes A 5 2 2 4 i
K Joyee i 20 7 7 6 20 R
{ Blanden A 3 3
{ Ravenwood A 10 3 3 7
Total 38 18 S 8 a7 & 0 i1
Naorske Skog Paper Miils
8 Hetherington R 6 2 i 3 i 2
C Berry R 5 i 2 3 1 1
M Rush ) i i 1 2
B Bums T ] H 1
A Willems A 2 0
Total i8 i 4 3 8 3 g 5
SeedEnergy
P Gore R 14 i0 16
P Boomsms R P 2 2
Total 12 i2 G 0 12 it G &
Southern Cross University
R Henry R 30 28 24 3 ]
D Tikel R 20 20 26
E Evans A 10 it i0
WV Watt A 10 G 10
D Scury A 10 G 0
P Baverstock A 5 G 5
Total 85 46 0 i 40 5 ] 40
Southern free Breeding
Assaciation
T McRae R i3 13 i3
> Filbeam R i0 10 i0
M Powell R 1 : i

otal 24 24 0 ¢ 24 0 G 3
The Australian National
University
P Kanowski R 38 0 EiH
D Race R 25 23 25
W Foley R 12.5 G 12.5
R James 14 16 G 16
Total 715 0 25 0 25 325 { G
Timbercorp
I Bulinski R 20 20 20
I Bail R/A 18 3 3 i5
E O’Suliivan R 11 11 11
G Sansa R 13 11 11
R Piggott R i 1 i
} Clasen R i i i
A'Tys R 1 1 i
T Browning AR 3 0 3




i Naple | | ] |
All STAFF RESOURCES (2003/2804) ATTACHMENT B
% Spent on % Spent on
Organisation Main Research Program Total on % Speaton  Commin % Speston
Activity | Total % Time § GF l SM ! RE | Research Educn Program | CRC Admin
A Soanes T 4 2 2 4
M Asning T 2 1 H 2
R Mitchell i 2 1 ¢ 2
I> Shelden T 2 1 i 2
Total 76 11 22 25 38 1 G 1%
University of
Tasmania
B Potis R 34 30 50
C McArthur R a5 25 25
G Allen R 30 50 50
N Davidson R/E Bl 25 25 25
R Vaillancoust R 45 45 45
R Wilishire R 5 0 5
S lennings R. 15 15 15
C Mohammed R 25 25 25
G Jordan R. i5 0 15
K Barry R 5 5 3
¥ Reid A 5 3 3 3
M Hovenden i 5 3 3
A Richardson AR 15 G 10 5
P Brown E 5 i1 5
D Close £ 10 G 5
P MoeQuiilan E 3 G 5
S Shabala E 3 G 5
I Bruce E 5 & 5
I. Forbes E 3 G 5
R Doyle E 5 G 3
N Mendham Ii 3 0 5
S McLean E 3 0 3
R Boyle E 3 0 3
¥ Vanclay R 5 n 3
i. Pinkard E 10 0 3
R Griffin RIA 20 5 3 i5
P Lane A 5 { 3
R Clark A 10 i 3 5
A Smolenski T 25 15 5 5 25 3
i, Johnson T 10 5 5 10
T Jackson T 10 5 10
(3 Johnson/C Carver A 20 G 20
C Philips A E G 3
B Rumbold A 3 G 3
3 Jones A 8 [ 3
A Glenn A 2 ; 2
Total 502 128 35 110 293 128 G 77
WACAP Treefarms
M Bamess R A 2 23 235
S Hunter R 23 5 3 i 15 i0
Nursery/Casual Staff T 13 5 s 5 15
R Breidahl R. 5 0 H 1 4




AN STAFF RESQURCES {2003/20684)

% Spent on

ATTACHMENT B

% Spent on

Organisation Main Research Program Totalon % Spenton  Cormtln % Spent on
i CRC
Activity | Totwf % Time | &7 I SM I RP J Research Fducn i Program l Admin
B Humble/S Martyn R 2 2 2
P Durrell R 2 2 2
C Palmer A 2 2
K Oshima/S Tomifa A 2 2
Total b i5 g 35 &l 0 & i%
CRC Funded
I Brawner DPE Qld R 108 106 106
7 Keay QFRI T 56 56 56
K Catchpoole QFRI R 100 g0 04
C Chen QFRI R H) 160 $Ho
Y L {usti) 28/2/84)  [Las R 140 66 66
M Matsuki [ag R 100 100G Hio
A O Grady Utas R 160 1680 140
M Shepherd SCU R 160 i 140
M Cross c e
amiit 31712/03)  PCY ! 80 40 40
Snn CSIRO .
M Steinbayer FEnto R 30 34 30
M Sicinbaucr Utas R 50 50 50
R Thumma CSIRO
(umtil Jan 04) FEP L o . 2
K Groom CSIRG :
(until Jan 04) FFP I 160 =0 0
K. S ;.:E]I}RO T 20 20 20
> Kain {8 mths) ANU R 106 66 66
I3 Steane {Has R 80 80 hif]
B Patterson
entil 3071103 VS o & = 23
B Potg {Has R 50 50 56
C McArthur
(until 26/1/04) Utas R 50 2 29
I Vas Putien
(until 18/7/03) Ptas R a0 . 5
e ) CSIRO -
P Smethurst FFP R 28 28 28
P Race AN} R 25 25 25
(; Jordan ] .
(until 31712003y |V L e e e
I Medhurst o
{Feb- June 04} Utas R 20 7 4
f Carmmings(fmmnths)|Utas T 36 15 15
G Dutkowski Utas B 140 hit: 36 30
J Neilson Litas A 140 ] 160
8 Cagwell Fltas A B i 80
T Bugterworth titag HiA 140 i 160
P Tilyard Eitag T 160 100 160
L. Baliard Uias T 60 3G 30 60
T Smith Utas T 160 104 100
A Wilkinson Uitas T 140 106 130
YV Patel
(1/7-30/10/03) pas T 160 25 25
YV Patelf 1/11-30/6)  |Uitas T 30 38 38
S Paterson tias T 164 166 P08
E Fitzgerald Litas T O 106 108
N Davidson Llias E 50 25 25 25
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1={ i{e] '_':I.,'!'.J\._f;{;r-'_v.' i'.-.!'l_: .".-'--_\..!';: iclion Faresiry = Annual Repol
Al STAFF RESOURCES (208372084} ATTACHMENT B
% Spent on % Spent on
Organisation Main Research Program Total on % Spenton  Commin % Spenton
CRC
Activity | Total % Time i GI SM RP ’ Research I Hduen | Program | Admin
§4§§nﬁiﬁ(1f §-30/6/ Utas A 80 o 40
R Griffin{30/6-31/ _
12/03) Ultas A 44 0 26
Total 2504 848 668 452 2008 175 0 240
2423 2008
S OF CONT TONS N S
Total .
Person Years Spent on Person Yrs | Person Yrs | Person Yis
Person Research Program $ N
= s pont on Spentoz | Speaton
Years Totalon | “pauen | Commin | CRC
{inc support Gr SAg pp | Research | Program | Program | Adwmia
staff) Programs
Total Contributed 28.1 5.5 12.3 4.6 224 1.9 8.1 3.7
Totat funded by CRC 242 [ 85 67 [ 49 [ 2010 | 18 | 00 | 24 |
Grand total | 525 [0 19095 | 45 | 37 | e1 | 61 |
. , o
Propottion of total professional (%) 160.0 267 | 363 | 182 | 813 70 0.1 16
staff resources in each activity
SUPPORT STAFF 2003/04(inc in above SummaryTable) CRC Funded B
Greanisati
Contributed rganisation | Number of Staff
— — ‘ (Person Years)
Orpanisati [Number of Staff| - == =
TEANESAtion | (Person Years) University of Tasmania B 14.8
CSIRO (FFP & Ento) ) 350 COIRO(FIT & Emio) 07
Department of Primary Industries Qid | 0.10 Souther Cross University i 04
Forestry Tasmania B 130 g?é)artmenz of Primary Industries 0.5
s Limited _ G _ !
Gufms I. Amite ‘ 020 Total 124
University of Tagmania 045 =
|Southern Cross University | 838
Timbercorp | 610 ]
WACAP Troefamms | o1 ‘
Totat | 6.4 3
i
':
Z
|
g
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AfProf
AFFEA
AFG
AGBU
AGRF
ANIC
ANLE
APA-}
ARC
ASREML
CALM
CFTT
CRC-SPF
CSIRO Ento
CSIRO FFP
CSIRO P
DELM
DPIG
DRWE
ETT

FEA
FFIC
ForSA
FR

FY
FWPRDC
Gi

GL

GRP

Gl

HVP
iCFR
IJFRO
JAP
MLURI
NHT

NG
NTPWC
NZ

PFT
QFRI
RAIZ
RIRDG
RP

SCu

sk

ABBREVIATIONS

Associate Professor

Commeonweaith Department of Agriculture, Fisheries and Forestry Australia
Australian Forest Growers

Animal Genetics and Breeding Unit

Austraiian Genome Research Facility

Austratian National Insect Collection

The Australian National University

Australian Postgraduate Award - indusiry

Australian Research Coungcit

Quantitative genetics computer program

Bepartment of Conservalion and Land Management
Cenire for Forest Tree Technology

Cooperative Research Centre for Sustainable Production Forestry
CSIRO Entomology

CSIRO Forestry and Forest Products

CSIRO Plant industry

Department of Environment and Land Management
Department of Primary indusiries Queensiand
Department of Primary industries, Water and Environment
Education and Technology Transfer Program

Forest Enterprises Australia Ply Lid

Forests and Forest Indusiry Council

Forestry South Ausiralia

Forest Research, New Zealand

Forestry Tasmania

Forest and Wood Products Research and Beveiopment Corporation
Genetic improvement Program

Gunns Limited

Grand Ridge Plantations Ply Ltd

Griffith University

Hancock Victorian Plantaticns

Institute for Commercial Forestry Research

International Linion of Forest Research Crganisations
Joint Venture Agroforestry Prolect

Macauiey Land Use Research Instiute, Scotland

Natural Heritage Trust

Norske Skog Paper Mills (Ausiralia) Limited

Northern Tersitory Parks and Wildlife Commission

New Zealand

Private Forests Tasmania

Queensiand Forestry Research Institute

instituto de Investigacao de Floresta e Papel, Portugal
Rural Industries Research and Development Corporation
Resgurce Protection Program

Southern Cross University

seadEnergy Ply Lid
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SF NSW
SM
SPIRY
STBA
7C
TFGA
UA

Um
UNE

LQ

Use
USDA
13

LIWA
UWs
WACAP
WAPRES

State Forests of New South Wales

Sustainable Management Program

Strategic Partnership with industry — Research and Training
Southern Tree Breeding Association Incorporated
Timbercorp Limited

Tasmanian Farmers and Graziers Association
University of Adslaide

University of Melhourne

University of New England

The University of Queensland

University of the Sunshine Coast

United States Departmert of Agriculiure
University of Tasmania

University of Western Australia

University of Western Sydney

WACAP Treefarms Pty Lid

WA Plantation Resources




CoPERATIVE JESEARCH ENTRE
FOR SUSTAINABLE PRODUCTION FORESTRY

Private Bag 12, Hobart, Tasmania 7001, Australia
Tei (03) 6226 7947 {Internat) + 61 3 6226 7947
Fax (03) 6228 7842 (Internat) + 81 3 6226 7942

CRCForestry@fip.csiro.au

Internet hifpiwww forestry.cre.org au
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