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r./i{ISSION r( TATEMENT

The CRC-SPF’s role within the forestry sector is:

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

excelience in research, training and technology transfer.

6/};3] ECTIVES

The CRC for Sustainable Production Forestry will provide the following benefits:
Ensure the long term viability of Australia’s forestry industry through high quality, relevant
research in sustainable plantation forestry;

Produce research outcomes which improve the competitiveness of industry partners, as well as

being of interest to a wider range of stakeholders;

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

Provide an avenue 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

forestry industry and the national forestry objectives;

Ensure that all stake holders capture the benefits of Centre research through effective

technology transfer.
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Chairman’s
Letter

CRC Secretariat
GPO Box 9839
Canberra City
ACT 2601

Bear Sir

{ am pleased to present 0 you the 1997/98 Annual Report of the Cooperative Research Centre for Sy
Production Forestry (CRC-SP¥),

This s the first report from the new expanded Centre and summarises the activities of a challenging and sue

first twelve months.

This year has been one of transition, wilh the compietion of the last objectives of the CRC-THF and the
commencement of the new research program of the CRC-SPE. Some staff have left the Centre and we wish in
record our appreciation for their work and to wish them well in their new endeavours. However, many new alf

have joined the Cenlre to lackle an exciting new research program.

The First Year Visit by members of the Secretariat was held in March. The resulting report shows the CRC-SpE
has strong support. The report made clear that “any fears that the Centre has taken on 100 much through extending
ks geography and its area of expertise are of no concern. The Board and the Director have set styategies and
priorities to see that the aclivities are highly focussed and ontcome orientated against preset and agreed

‘deliverables' ™

At a more personal level, on behalf of the Board of the CRC, I would like 10 pay credit to the conlinuing drive and
enthusiasin of our Director, Prof Jim Reid, and the dedicated group of program and project leaders who give the

CRC the high reputation it deserves.

I endorse the conuments made by the Panel that the Centre has made a very sound start and will continue iis high

lovel of achievement based on the excellent standards set by the previeus CRC for Temperate Hardwood Forestry.

Yours sincerely

fohn Kerin

Chairman
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The new Cooperative Research Centre for Sustainable
Production forestry has enjoyed a successiul first year
of operation. The CRC has successfully integrated
nitie new members plus eight members from the old
CRC for Temperate Hardwood Forestry inlo a new
dynamic strocture that has partners in all states of
Australis and the ACT. The CRC funds staff focated at
five sites from Queensland to Tasmania and is
therefore a truly national CRC. This has required the
development of innovative ways of integrating and
focussing the work of the CRC. This was begun
throughs the development of a Swrategic Plan, Business
Plan and Communication Plan and a set of deliverables
for gach research program. Implementation of these
pians and the focussing of research on the achievetnent
of the deliverables set by industry through the Program
Coordipating Conunittees has meant strong progress

has aiready been made n the key areas,

During the year tmany hew staff have joined the Centre
or tzken on significant new roles,  These include
Dr Russell Haines as Deputy-Director, Dy David de
1itte as Chair of the Advisory Panel, Dr Chris Beadle
as Program Manager for Sustainable Management,
Dr Rob Floyd as Program Manager for Resource
Protection and Ms Corrine Condie as Business
Manager. The result has been the continuation of the
high level of expertise and leadership amongst senior
CRC staff.

The CRC has continued to fosier cooperative links
throughout the forestry comununity both in Australia
and overseas, This development has been reinforced
by the employment of CRC tained post-graduate
students and post-doctoral fellows thronghout the
industry and assoctated research orgapisations. Thisis
a pleasing legacy for the CRC and will undoubtedly be
one of our long-lasting contributions i the
development of the indusiry. The Education mnd
Technology Transfer Program continues to coordinate
over 49 research higher degree students and we have
continued {0 run successful training courses on the
outcomes from our resgarch programs.  During the

year several workshops were held including ones on

the genetics of Eucalyptus globulus, and the
development of the growth model PROMOD. A
particular effort was made to repeal the workshops in
different regions of Australia so thal the widest range

possible of industry representatives could attend.

A pumber of malor projects have come fo fruition
during the vear. Collaborative work with the CRC for
RHardwood Fibre and Paper Science has resulied in the
publication of a major text entitled Sampling Plantation
BEucalypts for Wood and Fibre Properties,  Our
molecular studies on chloroplast genomes have
demonstrated the impact that hybridisation has had on
the evolution of Fucalyptus whilst the impact of
vertebrate browsing on cecalypt plantations has been
quantified. Our successes were reflected in the positive
report received after the First Year Visit to the CRC by
the Secretariat, It indicated that ‘the Cestre will

continue (he high level of achievement reached to date’

Finally, [ would like to acknowledge the contribulion
that has been made to the CRC by all past and presest
staff and stedents. They should be congratulated since
without them the CRC could not have achieved so

much,

e L H

James B Reid
Director
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Management TheBoard CRC Board

The Board of Management of the Centre is comprised
of an independent Chatrman, Director and Deputy
Birector of the Centre, Chairman of the Advisory
Panel and a representative from each Core Partner
organisation.  The Bosrd determines poley and

strategic direction, and sets guidelines for e effoctive

operation and management of the Centre. The

managesent structure and links are shown in Fig, 1, Mr John Kesin Prof Jim Reid
Chairman Director
Operation of the Centre is facilitated through three

COmmiliees:
Advisory Panel

The Advisory Panel has the role of providing scientific

and technical evaluation and advice to the Board. The

Panc! consists of an industry chairperson, three Mr Peter Prancis Prof Allan Canty

f sciontifs A the chai ¢ each Manager, Production Division  Acting Pro-Vice Chancellor
Cxiernai scientiisc experts and the chairperson of eac Primary Industries {Resesreh)
Program Coordinating Commities, Corporation (Qld University of Tasmania

Magagement Committee

This committee assists the Director in the day-to-day

running of the Centre by implementing the policies set

by the Board. Tt consists of the Director, Deputy

Director, Program Managers and the Business

Muanager. . MZ ; oI‘fn Caa;aerm My Ai;an amieson
) B Manager, Business Improvement anager

_me Jim Reid and Steategy Nosth Eucalypt

Director Australian Paper Plantations Technologies

Dr Russell Haines
Deputy Director

Mrs Shelley Caswell
Administrative Officer
Ms Corrine Condie

Business Manager

By Nune Borralhe Mr Murray Vittich Dr Glen Kile Dr Hans Brielsma
Genetic Improvement Program General Manager Chief Gieneral Manager
: ntiit ST Farestr Forey Forest Management

Dr Chris Beadle Pulpryﬂd Operations CSIRO Forestry and Forest { .1: anag (. )

. Buonings Treefarms Products Forestry Tasmaniz
Sustainable Management Program
Dr Rob Floyd
Resource Profection Program
Dr Neil Davidson &

Edluention and Technology
Transfer Program

Ms Jean Richmond is Prot Peter Baverstock ¥r Arnold Willems Dr Ron Kiag

Secretary (o the DIreotor  negy, Graduate Colege and Research General Manager Director, Office for Research
and the Board, Southern Cross University ANM Forest Management Griffith University




Figure 1
Management
Structure
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Program Coordinating Commifice

The Program Coordinating Committees meet at
least twice a year to review and preview research
with regasd to #s scientific and technological merit
and to set and review rescarch projects for each
program. Each committee is chaired by an industry
pariner representative and consists of the program
managet, at  Jeast three industty pariner
representatives, and at loast one independent
scientific adviser, Project leaders within the
program are included as non-voting members but

are not inchuded in the lists below.

Genetic improvernent Program
Peter Volker {ANM, Chair}
Nuno Borratho (Program Manager)

Neil Davidson (Program Manager, Education and
Technology Transfer)

lan Bail {Silvagene)
Sandra Hetherington (ANM)

Sustainable Magnagement Program
Silvia Pongracic {APP, Chair) N
Chris Beadle (Program Manager)

Neil Davidson (Program Manager, Education and
‘Fechnology Transfer}

Peter Francis (P1C)}

Russeil Haines (QFRI}
Sandra Hetherington (ANM)
Greg Holz (NET)

Bill Neilsen (FT)

Chris Shedley (BTH

Adrian Wallis {CSIRO)

Resowrce Profection Program
Humphyey Elliott (7T, Chair)
Rob Floyd (Program Managen)

Neil Davidson {Program Manager, Education and
‘Technology Fransfer)

Bavid de Little (NET)

Bill Foley (ANLD

John Madden {(Honorary CRC)
Sitvia Pongracic (APP)

Ross Wylie (QFRD)
Sue Jarvis (STBA)
Peter Kube (F1)
David Pilbeam (B'FH
Sylvia Pongracic (APP}
Wayne Tibbits (NET}
BOARD
Advisory Director/ anagement
Panel! [T Deputy Committee
Director
Genstic Sustainable ST E_duf}atlon -
Improvement Management P;otection i e;: nglogy
Program Program rogram ransfer Program
Pragram Program Frogram
Coordinating Coordinating Coordinating
Commitiee Committee Committee
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MAJOR DEVELOPMENTS 1

Sampling plantation eucalypts for wood and fibre properties

A aew book has been produced by the Cooperative
Research Centre for Mardwood Fibre and Paper
Science and the Cooperative Research Centre for
Sustainable Production Forestry in response to an
expressed need from forest management and research
organisations 1o be able to predict whole-tree vahies of
wood properties from non-destructive samples taken
from specific points within a tree. The potential to
manage forests [or particalar properties and end uses is

now a realisable goal,

"This book deals with how to assess wood properties in
plantation eucalypts ssing non-destructive samples
and focuses on the predominant temperate species,
Eucalyptus globulus and E. nitens. New developments
in automated analysis technology now permit
extensive sampling studies, Studies on a large scale
that were previously infeasible can now be made (o
determine patierns of variability that are essential for
developing meaningful non-destructive methods of

sampling,

Sampling Plantation Bucalypts for Wood and Fibre
Propestles is targeted specifically at those who manage
or undertake the sampling of commercial femperate
eucalypt plantations 1o assess the wooed properties of
the resource, The book provides information needed to
design & sampling program, obtain and process wood
sampies  {destructive and non-destructive), and
describes bow to use the data to predict an avesage tree
vaiue. In addition, sufficlent background information
is provided to allow the reader to appreciate some of
the difficnlties, and therefore dangers, involved ia
defining these procedures. Readers aze reminded that
many of the studies reported in this book are still in
progress. Hence the recommendations should be
considercd preliminary and subject o revision as morte

data become available,

Thus, the book provides the following:

* a preliminary model for the estimation of whole-

tree property values from a single sampling point;

* g description of withinree variation of variou

properiies in several eucalypt species;

* g discussion of issues involved in modeliing

property variation:
*  outlines of sampling procedures;

* a4 summary of existing knowledge as literature

IV EEWS.

Book cover: 'Sampling plantation eucalypts for wood and fibre
properties’, by Downes GM, Hudson 1L, Raymond CA, Dean
G, Michelt Al, Schimieck LR, Evans R, and Muneri A
{1897,  GSIRO Publishing, Methourme.




Figure 2
Map showing the greaf
diversity in chloroplast DNA
naplotypes of £ globuius.
Each sample is denoted by 4
letler for the major type
{Northern - N, Southern — §,
South Austratian ~ A and
Gommon - C} followed by a
rurebar for the subtyps.
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MAJOR DEVELOPMENTS

gucalypt chloroplasts give clues of extensive hybridisation

As part of ther stadies of FEucalyprus globulus and
related species, Dorothy Steane and Hamish Jackson
have obtained results that will revelutionise our
thinking on evolution in eucalypts, Their stady of
molecular markers that are specific to the DNA found
inside the chloroplast suggested that inter-specific
hybridisation is much more pervasive than could have
been predicted using morphology. They showed an
enormous diversity of chloroplast types in E. globulus.
“Fhis diversity is geographically structured with a
major divergence belween southern and northersn
populations (sec Fig. 2). Surprisingly, many eucalypt
species that share the same geographical region also
share the same chloroplast type. This was found ia

Fasmania, and involved all the species tested,

E. globulus, E. gunnii, E. wrnigera, E. cordam and
E. vernicosa; and also on the mainkand of Australia,
where F. globulus shared the same chloroplast type as
E. aromaphioia, E. delrympleana, E.  nitens,
E. cypellocarpa and E. guadrangulata, This sharing of
chloroplasts by different species, which in terms of
morphology appear quite pure, is best explained by past
hybridisation, The maternally inberited chloroplast
genes are not as mobile as genes found on the
chromosomes, nor do they recombine.  Hence the
shadow of past hybridisation is more easily detected
using chloroplast markers than with auclear genetic
markers. These results imply that eucalypt species are
not closed gene pools, bul are capable of exchanging

genes, potentiatly on a hitherto unappreciated scale.

Jackson ¢f al. in prep

South Eastern
Australia
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MAJOR DEVELOPMENTS

Application of PROMOD, a process-based productivity model, to forest management

Figure 3

The Forestry Tasmania
empirical growth modet
{NITGRO) and PROMOD can
be combined o predict stand
development over time given
oy site dafa. {a) Time
varigtion of stand mean
dorminant height {MDH, m),
basal area (BA, m¥ha),
estimated standing volume
{ESV, nitha) and mean
annual incremant (MA]
mhadyr). The (8} are
observed MDH. {b)
Comparison of predicted and
observed MOH for 16 stands
in N Tasmania. Regression

Process-based models have & long history of use as
research 1ools for studying forest growth, However,
few have been exiensively appled to forest
management, The reasons for this are varfous: many
modets fall to address questions of interest to
managers, or are 100 compliex, or the manner in which
a mode! is implemented and documnented may be out

of touch with the needs of the manager.

The site productivity model PROMOD has been
constucted in close collaboration with intended users,
ft has a fransparent structure, is simple to operate and
uses oply readily available data as input, It is
appropriately documented and supported by expert
advice and services. The developers of PROMOD
maintain strong links with actual and potential users,
and this interaction is eshancing both the use of the

mode] and its further development.

PROMOD is intended for screeming prospective
plantation sites, It focuses on the pericd following
canopy closure, and provides a prediction of the
closed-canopy leal area index, annnal biomuss
production and water use by the stand. PROMOD is
calibrated to predict peak mean annual increment

(MAT; of a plantation following canopy closure, and is

model tbased on plamation growth data} © predic

stand development,

The required input is of 2 quality and quantity tha
forest managers can readily and cheaply obtain, Site
and soil factors (slope, texture, stoniness, depth,
fertility ranking) can be obtained from local
knowledge or soil-data map sheets, Climatic factors
(maximem and minimum {empesature, radiation,
rainfall, pan evaposation, rain days) can be obtained
from a bioclimatic package (given site location} or
from meteorological burcau cbservations. The initial
development of PROMOD demonstrated that it could
give good predictions of productivily across Tasmania
and for Western Australian research sites. & also
demonstrated how PROMOD could be used 10
determyine the degree 1o which various site-related

factors Hmit production.

PROMOD has been applied to a range of management
questions. For exampie, it was modified to work under
conditions in WA where soils are deep and salinity
affects growth. This greatly improved its perfonmance
under these conditions and allowed the development of

criteria being used to assess site sultability.

In another application a hybrid of PROMOD and a

conveniional empirical forest growth model combined

the generality and simplicity of
process based models with the
rebustness and  accuracy  of
traditional empirical Fforest
growth models, It successfully
predicted height growth over
the first 12 years at 13 sites

(=078, Fig. 3),

neis shown 25 ..., and
11 iine Is shown as .. used i combination with 2 conventional emwirical
P
o 8 .
6¢ &) Stand development - 8 [ by Moan dominant Haight
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Wwhat are acceptable levels of browsing?

Figure 4

Lingar regression relating
the percentage reduchon in
nat growth rate of unfenced
saadlings to the maan
browse score racorded at
12 months affer planting for

Effects of browsing on Eucalypius niteny have been
studied ro determine how growth is reduced by

browsing.

Twelve months after planting, severity of browsing, net
growth rate (daily change in height), survival and
sumber of leading shoots was compared belween
fenced and unfonced seedlings at seven forestry
coupes. Browsing damage significantly reduced net
growth rate of unfenced secdhings af five sites out of
seven plantations around Tasmania, The amount by
which net growth is reduced can be described by a
linear relationship with a measure of browsing damage
severity (=0907, n=7, p<0.01) {sec Fig. 4). H a
comparison s made within sites rather than between
sites, a significant reduction in growth occurs where
mean browsing score exceeds 0.9 on a -5 scale.
Intermediate levels of hrowsing damage caused
development of more leading shoots which results in
poor tree form, difficalty in handling and fow wood
value. Seedhing survival was unaffected by browsing

damage during their first year of growth. The findings

11

MAJOR DEVELOPMENTS

of this study can be used by forestry managers to assign
meaningful measures of loss in height growth to
observed levels of browsing damage, and fo specifically

identify ‘acceptable’ fevels of damage.

each sie.
120
ey
e\i o
k] 160
g
g 80 -
&
VE
g
g o
& 40 -
20 =
0= | 7 T T i
¢ i 2 3 4 5

Mean browse score

Heavily browsed F. nitens seedling




12  CRC for Sustainable Production Forestry — Annual Report 1987/98

Table 1 Cooperative Linkages

Genetic Improvement Program

Project

Project Al

Genetics and
Reproductive Biology
of Eucalypts

CRC Staff

Brad Potts
Heidi Dungey

Collaborator

Tomn Whitham

{Univ. N, Arizona, USA)
Peter Minchin

{University of Melbourae}

Research

The effect of forest tree genetics on
biodiversity

Project A2
Breeding Strategies

Nuno Borratho
{consultant}

Nuno Borratho

RAZL, Portugal

oso Silva,
{Arboreturn, Penmark}

—

Genetic control of rooting ability in
E. globulus cuttings

REML analysis of genetic trials of
Norway Spruce

Project Ad
Motecslar Genetics
of Eucalypts

René Vaillancourt
Dorothy Steane

Wayne Powell (Cell &
Molecular Genetics Dept,
Scodtish Crop Research Institute)

Develop microsatellite markers o
E. globulus

Project A6
Hybrid Breeding

Heidi Dungey
Kevin Harding
Martk Dieters

Bailian 1.4 and Dominic Kain
{North Carolina State University,
QDPI Forestry, ANU)

Estimation of genetic parameters for
wood properiies in Pinus elliottii var
elliordl, ¥y and ¥y hybrids

National links

Project Al Brad Pots Raymond Bercton Flowering patterns in F. globulus and
Genetics & Pad ThHyard {IELM} their effect on the reproductive
Reproduactive Biclogy suceess of the swifl parrot
of Eucalypts
Project A2 Nuso Bomatho Kevin Harding and FWPRTDC project on breeding

Breeding Strategics

Greg Butkowski

Greg Dutkowskl
Nuno Borralho

Nung Borealho

Jon Kaight (QDPI,
Peter Kanowski (ANLD,
Hyne and Son

fan Bail {Victorian Plantations
Corporstion / Centze for
Forest Tree Technology}

Arthar Gilmour
{NSW Agriculiure}

Bruce Greaves,
{University of Tasmania)

ohjectives for sawn timber in tropical
piaes

Evaluation of spatial analysis for
screening for Dothistroma pinii
Tesistance

Use of ASREML. in forest genetics

Genetics of Piaus radiata




Proieet

Project AS
Waod Quality

CRC Staff

Carolys Raymond
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Collaborator

CSIRO Forestry and Forest

Products, Mebourne and CRC for

Hardwood Fibre and
Paper Science

Hego THe (CSIRO
Forestry and Forest Froducts,
Melboumne)

CRC for Hardwood Fibre
and Paper Science

Research

Genotype by envivonment inferactions
for wood density, fibre length, fibre
coarseness, cellulose conent,
microfibril angle and densily
vartation in Bucalyprus nitens

Use of sound waves for non-
destructive assessment of densily and
modulus of elasticity in standing trees

Mapping genes affecting camibial
activity in Bucafyptuy

- Project A6 Heidi Dungey Kevin Harding FWPR&DC project on breeding
Hybrid Breeding Muark Dieters Jon Knight {QI3PI}, objectives for sawn timber in
Peter Kanowski (AN, tropical pines
Hyne and Son
! STBA, NZFRI, QDPI Production of Pinus radiara X P
Forestry tecummanii and ¥ P oocarpa hybrids
Heidi Dungey, Steve Walker, QDPI Forestry, Use of carbon isotope discrimination
Mark Dieters, Griffith University, 10 select P elfionii var, elfioftii x
Zhihong Xu Nina Prasolova (ARC) P caribaea var. hondurensis clones
Within Centre links
Project Al Brad Potts Mike Powell Age to age correlations and genotype-

(ieneties &
Reproductive Biotogy
of Eucalypts

Greg Dutkowskd
Andrew MacDonald

Brad Potts

Brad Potis
CGreg Dutkowski

Brad Potts
Paul Tilyard
Dean Williams

Pean Williams

Brad Potis
Jirn Reid

Brad Potts

Wayne Tibbits (NET)

Peter Gore {(STBA)
David Pilbeam (BT

Peter Gore (STBA)
BDavid Spencer (CSIRG)
Wayne Tibbits (NET}
Pavid Pilbeam (BT

Peter Gore (§TBA)
Peter Kube (F17
Sandra Hetherington {ANM)

Philip Smiethurst, Chiis Beadle
Dale Worledge (SM}

Kelsey Joyee (NET)

Mike Powell (NET}

Pater Kube (171}

Wayne Tibbits (NET)
Sandra Hetherington (ANM)
Peter Gore (STBA)

environment interactions for growth
in NET £, globulus trials

Genetic control of self incompatibility
in K. globubus (partly STBA funded)

Genetic control and estimation of
breeding vahies for flowering time in
E. globutus (partly STBA funded)

Genetic variation 1 new base
popuiation trials of E. nitens

Havironmenial and silviceluoral
factors affecting the flowering of
E. niteny

Technical manual on reproductive
biology and controlled pollination of
Eucalvprus




e
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Project CRQ Staff Collaborator Research
Project A2 Nuno Borratho Gillian Rasmussen (NET} Clenetic control of rooting abifity in
Breeding Strategies E. globulus based on fissue
culture and cuttings systems
Greg Dutkowski STRBA Data modelling for breeding
information systems
Greg Duatkowski David Pilbeam (BT Genetic analysis of drought in
F. globulus
Project A3 Gavin Moran Carolyn Raymond Molecular Genetics, Quantitative
Molecular Genetics Gl Project 5 Trait Loct for wood properties in
Canberra E. globulus
Project A4 René Vaillancourt STBA and Forestry Tasmania Fingerprint E.nitens ramets
Muelecular Genetics using RAPD markers
Hebart
Project AS Carolyn Raymond SM Project 3 The Wood Quality Project i a joint
Wood Quality project with the Sustainable
Management Program
Carolyn Raymond Australian Paper Plantations, Genotype by environment interactions
North Eucalypt Technologies, for wood density, pilodys penetration
Bunnings Treefarms and predicied pulp yield in £, globulus
Carolyn Raymond Forestry Tasmania, Cienotype by environment interactions
ANM Forest Management for wood deneity, fibre length, fibre
coarseness, cellulose content,
microfibril angle and density
variation in K. nitens
Carolyn Raymond Gavin Moran, Steve Read, Mapping genes affecting cambial
Gerd Bossinger, G Project 3 activily in Eucalyptus
Project A7 Robert Toary Heidi Dungey, Mark Dieters, Genetic characterisation of
‘Tropical Molecular Mervyn Shepherd CGharth Nikles, Paul Toon comsmercial traits in hybrid pines
Genetics Gl Project 6
Robert Heary René Vaillancourt, GI Development of an enriched
Mervyn Shephierd Project 4, Mark Dieters, microsateliite library for F. globulus

Robert Henry, Mervyn Shepherd,
Rhonda Stokoe

Robert Henry, Mervyn Shepherd,
Rhonda Stokoe

Robert Henry, Mervyn Shepherd,
leon Scotf

Paul Toon Gi Project 6
Brad Potts, Gl Project |
CGlarth Nikles, David Lee,
(4 Project 6

Guarth Nikles, Mark Dieters,
Gi Project 6

and Pinus spp.

Investigation of putative inter sub-
generic Encalypius hybrid

Molecular genetics of
E. cloeziana

Molecular genetics of Arguearia
cunninghamii

I




sustainahie

Project

Project Bl
Site produciivity

Management Program

International links

CRC Staff

Philip Smethurst
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Collaborater

Dr Gunda Matschonat
{{ni. Bayrouth, Germany)

Research

Solid-liguid phase partitioning of
Armonhim

—

Preject B2
Management of
trepical solls

Paul Saffigna
Xu Zhihong

National NMR Centre
‘Wuhan, PR China

Solid stale NMR for characterisation
of soil orgapic matter

Project B4

Modelling plantation
systems

Peter Sands

Pr Hherhard Voit
{South Carolina Medical
University)

Apphications of S-systems to forest
growth modelling

National links

Chris Beadle
Michael Battaglia

Chris Beadle
Dale Worledge

L.ibby Pinkard
(Forestry Tasmania)

CRC for Hardwood Fibre
and Paper Science

Project B1 Philip Sinethurst Phil Moody. Jonnie White Effects of soil water content
Site productivity {QDPhH on K availability and uptake
Project B3 Philip Smethurst Neville Mendham Vegetation management
Sitvicuitoral systems Paul Adams {Agricuttural Science,
Chris Beadle niverstiy of Tasmania}

Impact of green pruaing on
E. plobuius

Iinpacts of available water on wood
quality of E. globulus and B, nitens

Project Bd
Modelling plantation
systems

Peter Sands and
Michael Battaglia

Bil Rawling
(CSIRO Forestry and
Forest Products, Melbourne)

Scheduling irrigation in the
Murray-Darling Basin

Project Bi
Site productivity
‘-_-_-_-_

Within Centre links

Philip Smethurst
Caroline Mohammed

CSIRO/AgSei UTas

N status and wood decay in
pruned and unpruned trees

L Project B3
Uvienltgrat systems

Chris Beadle, Jane Meadhurst,
Maria Cherry

Chris Beadle
Dale Worledge

Boral Timber Tasmania

ANM Forest Management,
NF¥F Triabunna

Development of thinning regimes
for E. nitens plantations

Scheduling irgation in eucalypt
plantations mnd impacts of
irrigation on wood guality
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Project

Project B4
Modelling plantation
systems

CRO Staff

Peter Sands

Michaect Battaglia

Collaborator

Clare McAgthur (RP)

Steve Candy
{Forestry Tasmania}

Resesrch

Modelling animal behaviour

Relationship between site quality ag)
defoliation by Chrysophtharia
bimaculata

Resource Protection Program

International links

Project C1
Bielegy, ecology &
economic impact of
izrsect pests

Martin Steinbauer

Rob Floyd

Paula Michell (Winthrop
University, South Carolina,
UsA)

Wang Haoite {Research Institute
for Subtropical Horestry)

Coreid rescarch on rosta lengths and
their relationship to host plants

Resistance of provenances and
farnilies of Acacia mearnsii to
insect pest damage

Project C3
Resistance of planting
stock te vertehrate
browsers

Clare MoArthur

Bilf Foley {ANU), G.R. fason
{Macaulay Land Use Research
[nstitute, Scotland)

Review of role of plant secoadary
compounds in mammalian ecology

Preject C4
Strategies to reduce
vertebrate browsing

damage

Clare McArthur

David Procter (BS¢ {Hons]
student, School of Zoology,
University of Tasmania),

Paut Dredge (Forestry Tasmania),
Cameron Jefferies (Forest Cover,
NZ3, Conrad Black {Forest Cover,
N7, Sandra Hetherington {ANM)

Preferences of brushtail possums and
pademelons for nalive plant species
and introduced cover crops it
relation to seedling damage

Project C8
Strategies to minimise
toss doe to fangal
attack

Caroline Mohammed
Karen Barsy

Ray Price (University of
Birmingham, UK)

Defense mechanisms of
£, nitens against stem
decay




Project

Project 1
, ecnlogy and
geomomic impact of
Insect pests

National links

CRC Staff

Bradley Howletl, Zoltan Lukacs,
Tara St}

Martin Steinbauer

Martin Steinbacer

Rob Floyd

Rob Floyd
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Collaborator

Anthony Clarke
{Usiversity of Queensland)

Tania Yonow (CRC Tropical
Pest Management, Brisbane}

Russel! Cant
{State Forests, NSW)

Rod Bird (Agriculture Victoria),
Peter Mitchell {Harrds Daishowa),
David Jamdeson (ACT Forests)

George Wall (Goulburn Valley
Waterl, Peter Ebner (Lower

Murray Water}, David Jamieson
(ACT Forests), Nick Collett

{Centre for Forest Tree Technology)

Research

Heology of eucalynt defoliators

Distribution modelling of coreids

Biogeography of Australian corexds

Resistance of provenances and
familtes of Acacia mearnsii (0 insect
pest damage

Quantification of impact of
defoliation on short-term growth
of trees

Project €2
Insect control
techniques and 1PM

Dick Bashiord

Rob Floyd
John Matthiessen

John Marthiessen

Lionel Hill {Department
of Primary Industry and
Fisheries, Devonport, Tasmania)

ndustry Pest Management Group
{Consortinm of Bunuings
Treefarms, Tntegrated Tree
Cropping, WA CALM, Pacific
Forest Corp, Great Southern
Managers), Curtin Consulting,
Agriculiure Western Australia

Industry Pest Management Group
{Consortium of Bunnings
Treefarms, Integrated Tree
Cropping, WA CALM, Pacific
Forest Corp, Great Southern
Managers)

Light trap monitoring of astumn
gum moth

Survelllance and monpitoring of
E. globulus plantations in the south
west of Western Austraha

Preliminary investigation of
insceticidal control of African black
heelle {Heteronyochus arator) and
spring beetle (Liparetrus jenkinsi}
in E. globufus

. Project C3
Resistaneg of planting
Stock o vertebrate
browsers

Chare McArthur
Brad Potis

Bill Foley (ANLD

NIR analysis of foliage in relation
o damage and intake

] Project C4
;tm‘egies to reduce

SFtebrate browsing
damage

Kirsten e Mar
Clare MeAsthor

Mick Statham (TIAR and
niversity of Tasmania),

Pravid de Little and lan Blanden
{North Forest Products)

Use of eucalypt plantations and
surrounding habitat by three
marsupial herbivore species
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Praject

Project C}

Bielogy, ecology

and econemic impact
of insect pests

Within Centre links

CRC Staff

Luke Rapley, Geoff Allen,
Marina Hurley, Zolian Lakacs

Tara Simmul, Geoff Allen

Zoktan Lukacs

Jane Elek

Colaborator

David de Little {NET)

David de Little (NET)

Rob Floyd
{CSIRO Entomology)

Sandea Hetherington {ANM)

Research

Feeding performance and diapause
in aptomn gum moth
Biology of fireblight beetle

Seasonal pheaoclogy of antumn gum
moth

Artificial defoliation of I, nifens

Project C2
Insect contrel

John Madden

Richard Milner
{CSIRO Entomology)

Biologicat control of cucalypt
feeding beetles with fungal

fechnigoes and IPM entomopathogens
All Project C2 staff ANM, NET, BT, #T Monitoring and experimentation
in plantations
Project C3 Clare McArthur Juliaone O'Reilly (School of Damage to and preferences Tor
Resistance of planting Zoology, University of Tasmania},  plantation scedhings by rabbits
stock to vertebrate Sandra Hetherington (ANM}
browsers
Nadia Marsh David de Little and lan Blanden Browsing damage to I, nitens
Clare McArthur {North Forest Products)y seedlots
James Bulinski Norths Forest Products, Determining effect of browsing
Clare McArthur Horestry Tasmania, ANM, severily on seedling growth and
Boral Timber survival
Project €4 Nadia Marsh David de Little and fan Blanden Relationship between damage to
Strategies to reduce Clare McArthuy {North Forest Products) seedlings and herbivore abundance

vertebrate hrowsing
damage

fames Bulinski
Clare McArthur

North Forest Products,
Forestry Tasmania, ANM,
Boral Timber

on & poisoned versus unpoisoned
plantation

Damage levels between plantations
4% & function of descriptive and
predictive variables




Education and
Technology Transfer

Program

National links

CRC Staff

Neil Davidson, Jase Bugrell
Corrine Condie

Neil Davidson

Corrine Condie

Neil Pavidson

Neil Bavidson, Corrine Condie
and all programs

Iane Burrel}
Neil Davidson

Fane Busrell

Yane Burrel]

Jane Burrell
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Collaborator

Seience Comumunicalors
from other CRCs

Other cnd users of CRC
resgarch across Austratia

Fran Sugden (Greening Austraiia),
Asthur Lyons {Private Forests
Tasmania}

Privae Forests Tasmania

David Hamilton, Darcy Vickers
{Forest Education Foundation)
Bevis Yaxley (Education Dept,
Tasmania),

Judy Chambers

{Kingston Primary School)

Tasonline, Stale Library of
Tasmania

Mick Brown {(Forestry Tasmania),
Robert Hill (University of
Tasmania), Mark Hovenden
(University of Tasmania)

Alison Walker (National
Co-ordinator, National Science
Week)

Activity

interaction and coordination
of science communication

Comrmnication workshops with

other end users

“Tyees for Dollars and Sense’
Workshops

Farm Porestry Fact Sheets

School Kitg

Host server WWW site

‘Vegetation of Tasmania’

National Science Week event

Within Centre
Neil Davidson, Jane Burrel}

Naif Davidson, Jane Burrel}

Anne Single {QFRD

(laire Hiller
(University of Tasmania)

WWW site maintenance

Women in Forest Science
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RESEARCH

Genetic
Improvement
Program

Manager
Dr Nuno Borralho

Project 1

Loader
Dr Brad Potts

Staff

Mr Greg Dutkowsld
Mr Patar Gore

Ms Sandra Hetherington
Mr Andrew Hingston
Dr Greg Jordan

Ms Corrina Kelly

Ms Rachel Lawrence
I David Pibeam

Mr Mike Powell

Prof Jim Reld

Mr Paul Tilyard

Dr Wayne Tibbits

Or René Vaillancourt
Mr Peter Voiker

Mr Dean Wiliams
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Introduction

The genetic improvement of cucalypts and pines is

aimed  at  redocing  the costs of  plantation
establishment, harvesting and processing, and adding
value o pulp and timber. Malor tree breeding
programs in both tropical and temperate Australia
demonstrate the imporance placed on tee brecding.

The specific aims of the program’s research are K.

¢ determine the molecular and guantitative gesetic
control of important raits, and how this changes

with age, site and silviculture;

v define appropriate breeding objectives  for
individual firms and the sector, from forest growers

o industrial processors;

= identify selection oriteria and assessment methods
for wood quality, growth, pests and other Key traits,

and statistical methods for their anabysis;

+ improve our ability to control and manipulake

reproductive characteristics in cucalypts and pines;

+ provide training and education, and be a forum for

discussion in Australia.

These research outcomes will directly assist breedess
in our member organisations of both temperate
eucalypts and tropical pines and native species, as well
as organisations multiplying and distributing improved

seed.

Genetics and reproductive
biology of eucaiypts

Background
This project aims o provide the basic biologica
information necessary for effective exploitation of

remperate cucalypt species by

* studying the quantitative genetics of waits of
economic and biological importance;
* developing a better understanding of factors

affecting sexual reproduction.

Outcomes

»

A mgor review of North Porest Products” five base
population trials of E. globulus was completed,

resuling in profiles of genetic paramelers for 49

iraits.

For the first time in forest frees, it was shown that

reproductive  and  vegetative  maturity  are
genetically completely independent processes.
This was the case in both E. globulus and the
E. risdonil-E. tenuiramis complex, where the
tming of wansition to adult follage and firse

flowering are under strong genetic control,

E. nitens X globulus Fy bybrids do not exhibit
significant heterosis for stem diameter or pilodyn
penetration  after six years with the Fis
intermediate between £ globaluy and the faster

growing, lower density, £, nitens.

Varfation in relative bark thickness of £, globulus
was shown {0 be under strong genetic control and
1o exhibit little genotype X environment
interaction. While races and families differ in their
relative bark thickeess, this does not appear o

impact on the efficiency of osing over-bark

measurements of diameter for selection.

Studies of the growth of controlled crosses of

B globulue  showed  very  strong  age-age
correlations between two, four apnd six yest

performance, but the heritability dropped with age.

Genetic effects due (o dominance were shown to be
comparable in magnitude fo additive genetic
effects in £ globulus, bur of Hude significance i
E. nitens. In contrast, the nom-additive genelle
control of pilodvn penetraton was low in both

E. globulus and F. nitens.

A pew technique for control pollination of
E. globulus was developed which may lead to great
cost saving by reducing the number of treg visits
from three to one.

A survey of birds and insects visiting E. globulus
flowers In natural populations in Tasmanin was

undertaken to help identify major pollinators.




Pavid Jones and Sarah
Seott assassing insect
gumage on F. (lobufus at
Tyenna {Florenting
Yalley, Tasmania),

»
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Goals

Compiete quantitative genetic analyses of E, nifens

% globulus ¥y hybrids.

Detait the early performance of advaasced

generation E. nitens x globulus hybrids,

Smdy age:age correlations, across site and inter-
trait genctic correlations for later age growth in
open-pollinated and controlled cross trials of

E. globulus.

Study the importance of non-additive genetic

effects in K. globulus and E. nitens.

Determine the genete control of flowering time and

self sterility in B, globidus,

Report on development of one-stop pollination
methads for £, globulus and E. nitens.

Determine the effects and interactions of nitrogen,
phosphoris  and  paclobutrazol on  flowering

precocity and abundance m B nifens,

Determmine the effects of spacing on flowering and

capsule production in E. nitens.

Commence detailed studies of the pollinators of

F. globudus and K. nirens.
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Project 2

Leader
Oy Muno Borratho

Statt

Mr Paul Chambers

Mr Greg Dutikowskd

Mr Andrew SMacDonald
s Michelie MoGranahan
Mr Mike Powell

D Wayne Tibbits

Mr Peter Volker

Mr Xianming Wei

Figure 8

Comparison hetween
freeding vakies for diameter
at age 5. using &
repeatabiity SLUP (HBLUPY
for trees measured at age 1
{X), age 3 {A), and age 5
(W), pompared with 2
rauitivariate BLUP (MBLUM
using the measurements at
zge 1, 3 and 5, Genetic
asorrelations betwesn ages
are also given, Only boes
measured at age 1 are
blasad, althcugh
aorrelations remzain high

Breeding strategies

Background
The aime of this project are:

* develop more accurate selection procedures,
mostly for femperate eucalypts, with emphasis on
the use of better statistical models, more
appropriate use of pedigree and experimental

desizn information, and appropriate software,

« improve decision-making  processes in {ree
breeding by developing rules for progeny testing,
selection and mating, and accounting for costs,

gains and inbreeding in breeding programs.

Oulcomes

* The first breeding objectives for thermo-
mechanical pulping of Pinus radiote have been
developed. Estimates of the economic weights for
a number of key wood traits and breeding
objectives for a fully integrated sawntimber and
pulp and paper production system are belng

developed.

*  Pvalpation of a ‘roling-front” breeding strategy
fwhere all operations are carried out on an snial
basis, with expected breeding values being updated
regulardy using Best Linear Unblased Prediction)
has shown gains between 25% and 3049 greater

than for traditional discrete generation, The size of

RBLUP

9069 0,45

Age i 3 5
£} 0n.as%

the differences were dependent o how much delay

there was in the completion of the breeding oyl
by such things as poor early flowering. The §TRy
Eucalypres breeding programs use a ‘rolling fronp

strategy.

Grafied seed orchards and thinning of eXisting
progeny irials into seedling seed orchards were
found 10 be the most effective deplovien
strategies for temperate cucalypts in Austeali,
Family clonal forestry was not recominended
because of the high plant costs. A cost lower thay
SA (.56 per plant was needed to make this option

viable,

There has been considerable progress in the
development of an algorithm 1o invert the additive
relationship mairix used in the prediction of
breeding values in the presence of open-pollinated
families with varying degrees of self pollination

and ancestral inbreeding.

A simple model has been developed o predic
breeding values from meastrements at different
ages by using the repeatability of annnal growth
and by accounting for changes in selection
accuracy with age. The resulting breeding values
are mostly unblased and strongly correlated with
maultivariate  estimates

provided  age:sge

correlations are higher than 3.5 {(see Fig. 5%

Geoals

Recommend strategies to account for competition
and spatial variation when predicting breeding

vakues from genetic trials,

Evaluate the impact of accounting For selfing and
co-ancestry inbreeding when estimating breeding
vatues in open-pollinated E. globuluy matertal

from native siands,

Compare the accuracy of predicted breeding values
based on control pollinated and open pollinated

information in B, globulus and F. sirens.
Complete genetic studies of propagation effects 10
nursery and laterage tials of P radia and

evaluate deploymest strategies using cuttings.



project 3

Leader
Dy Gavin Moran

Staff

Ms Kylie Groom
Ms Jan Murrell

Oy Karen Thamarus

Kylte Groom loading
sleckrophoresis gels in the
molecutar genetics
taboratory, CSIRD
Canberra.
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Molecular approaches to tree
improvement

Background
The project aims to study geses controling
commercial raits in E. globulus focusing on wood

properties.
HEHE

« characterise the number and location of QTL
determining wood and fibre properties and growth

in K. globulus,

+ map and characterise candidate genes for wood

and pulp properties,

This project works closely with Project 5 (wood
quality) within the GI program, CSIRC brings to this
project 2 baseling map developed in FE. nitens
consisting of nearly 200 RELP markers and also &
small number of microsatellite and isoryme markers.
The project has strong collaborative links with CSIRO
staff in the CRC for Hardwood Fibre and Paper
Science (CRC-HFPS) with masny of the traits to be
studied using technologies developed in that CRC. In
part the mapping of candidate genes involves mapping

cambial specific ¢DNA sequences developed by

researchers at the University of Melbourne within the
CRC-HFPS,

QOuicomes
« Sampling of progeny from two families of
E. globulus in the CSIRO/NHT hybrid trial for DNA

has heen completed.

+  Three wood cores have been taken from each of the

progeny in the families at seven ficld sites.

+  Basic density measurements complete (through GI

project 5.

+  Approximately 180 molecular markers have been

assayed in one family.

Goals
+ Complete & framework genetic linkage map for

E. globulus.

*  Map and characterise the QTL segregating for basic

density, cellulose couwtent, fibee length and

microfibrii angle.

+  Map cambial specific gene sequences and evaluate

the role of known genes as potential QTE.
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Project 4

Leader
Dr René Vaillancourt

Staff

Wy Robert Bennett

Mr Pater Bundock

Mr Andrew Milgale
Mg Alexandra Mitchel]
D Brad Polts

W Mike Powell

Prot Jim Reid

Mr Stuart Skabo

Or Dorothy Steane

Molecular genetics of eucalypts

Background
This project focuses on cucalypts and alms to use

molecnkar markers {o:

« provide a better knowledge of inbreeding, heterosis
and the role of geaetic diversity in breeding

PrOgIAmS;

¢ characterise the number and location of major
genes (UTLs) affecting commercially importam
traits {e.g, growth, wood density, and disease

resistance);

s quantify factors affecting outcrossing rates and
patterns of gene flow, and contamination levels in

seed orchards.

Many of the current oulcomes flow from previous
CRC-THE projects.

Outcomes

*  Thiteen microsatellile markers {markers with
numerous alleles, ideal for paternity and maternity
analysis) were developed. These markers will be

used to measure gete flow i E. globulus.

= RAPD (random amplified polymorphic DNA)
linkage maps were constructed in a £ globulus
cross using 166 progeny. Cusrently the work is
focusing on adding microsatellite markers fo the
maps {0 make them transferable to other crosses
and species. These maps will be used to find QTLs

for pilodyn penetration and growth,

*  As part of the genetic study of disease resistance, a
sugvey of Mycosphaerelia Toliar diseases occurring
on E. globufus and E. nitens plantations in
Tasmania was undertaken, Five different species
were found, Several isolates of M. molleriona and
M. tasmaniensis were induced fo prodoce agexual
spores {conidia} in sefficlent quantities for
development of a bioassay (method for early

screening for resistance o discase}.

Chioroplast DNA {cpDNA) variation was studied

in E. globulus and eight related species,
E. globulus has three highly differeatiated
chioroplast types (with many haplotypes} which
surprisingly were also found in sympatric related
species. This is best explained by extensive inter-
2. Major

specific  hybridisation (see  Fig.

Developments),

Sequence analysis of the internally transcribed
spacers of the nuclear ribosomal DNA has
provided valuable information about relationships
between sections, subgenern and genera e,

Eucafypius and Corymbia)y of the eucalypis.

Groals

Screen E. globulus and other species with

microsatellite DNA markers.,

Finish the £, globulus linkage maps and use them
in QTL. detection.

Complete an isozyme survey of E. globulus.

Study resistance to Mycosphaerelle infection b

F. globulus.

Use microsatellite and icozyvme markers in gene

flow studies.

Find polten sources with rare allozyme markers for

use  in

experiments 1B

mass-poliination

E. globulus.

——

By Dosothy Steane at work in the molecular biclogy aboratory.
University of Tasmania, Hobart




Project 6

Leader
Mg Carolyn Faymond

Staff

wir Alex Bradiey

Wr Peter Kube

Mr Andrew MacDonaid
Ms Laura Nagy
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Wood quality

Background

This project has strong links to the CRC for Hardwood
Fibre and Paper Science {CRC-HFPS). Some of the
techuologies developed in CRC-HFPS (SilviScan 2,
cellulose  content analysis and  Near Inafrared
Reflectance Analysis) are being applied to gonefic
material common to the STBA naticnal breeding
programs for both £, globulus and . nitens. Research
is also conducted in coilaboration with the pulping

laboratories of the industrial partners.

Work in the Gepetic Improvement Program is

concentrati g onl

« developing non-destructive sampling strategies for

wood and fibre properties;

*  defining relationships between wood, pulping and

sawn thmber properties;

+ determining the magniude and importance of
genotype by environmoent inferactions for wood

properties;

»  developing breeding obiectives for a range of wood

products.

Outcomes

= Book on sampiing plantation eucalypis for wood

and fbre propenties published in October 1997,

» Cellulose determination method developed by
CRC-HEPS implemented in Hobart,

= Genolype by environment interactions in
E. globufus - all wood sumples processed for basic

density and predicted pulp vield.

«  (Genotype by environment interactions is E. nitens
- cores collected from thiee sites and processed for
hasic density, fibre length and fibre coarseness.
Processing of cores through SilviScan 2 for

microfibril

determination  of angle  has

commenced.

= (JTLs for wood properties - core samples collected
from all sites and data for bagic density provided to

(1 Project 3.

Goals

« Genotype by environment interactions  in

E. globulus - complete analysis and reporting of
resulis for basic density, predicied pulp yield and

ceHulose content,

*  Genotype by enviropment inferactions in B nitens -
process cores for determining eellulose content,

microfibril angle and densily variation.

s TLs for wood properties - complete processing of
cores for fibre length, fitwe coarseness, predicted
pulp yield and cellulose content and provide data o
GT Project 3.

= Evaluate the use of sound waves for non-destructive
sampling for basic density and modulus of
elasticiy.

=  FEvalaate the potential for using NIRA o predict

colulose content.

Alax Bradiey preparing & core sampile of E. giobufus for
measuring fibre length and coarseness, CSIRO FrE Hobart
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Project 6

Leader
Or Mark Dietors

Staff

Dr Heidi Dungey
Dr Kevin Harding
Wr Dominic Kain
Dr Garth Nikles
M Paud Toon

From left Dr Rosemary Lott,
Dr Bark Dicters, Yetty
Settawati, Dr Philiope

Vigneron {from France),
[ Garth Mikles and Dr Held
Dungey st QFEI, Qi

Hybrid breeding

Background

The aim of this project is to

-

review the forestry literature on hybrids;

profile genetic parameter estimates in hybid

populations;

simulate different hybrid breeding strategies - ¢ g,
reciprocal recurrent sclection, and pure-line
breeding, seleciing for general combining ability
{GCA} and/or general hybridising ability (GHAY,

provide recommendations as 0 the best

hybridisation strategies based on the simulations;
investigate wood properties i tropical pine
hybrids.

Outcomes

Sampiing for wood property analysis in tropiest

pine hybrids completed.

Publication of genetic parameters in tropical pine
hybrids  Pinas caribaea var. hondurensis X

P oocarpa and X P tecunwmannil.

Completion of stage | in the slash and Caribbean
pine stractural sawing analysis of Forest and Wood
Products Research and Development Corporation
{EWPRDC) project

Goals

-

Comglete lterature review on hybrid breeding.

Analysis of P elfionil var. efliotnii x P caribaeg

vag. hondyrensts hybrid data.

Complete densilometry studies on tropical pine
hybrids,

Commence development of breeding objectives for
stash and Caribbean pine structural timber analysis
(FWPRDC).

Analysis of pine hybrid data from Zimbabwe with

CRC visitor, David Gwaze.

Undertake analyses to identify exceptional Fy trees

in the P caribaea var.  hondurensis  x

P tecunumanit or X P oocarpa hybrid trials.

Commence simulation studies and develop sirategic

linkages to streamnline simulation development,

Prepare for sympostum on hybrid breeding to be
held in early 2000,

Tagying ping sesdiings for a tial in the nursery, QFRI Qid




Project 7

Leader
prof Hobert Henty

Staff

ar Michael Cross

r Mark Disters

fr Russell Haines
#4r Leon Scott

o Mervyn Shepherd
Mr Paul Toon

Ms Rhonda Stokoe
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Molecular genetic improvement
for tropical and subtropical
production

Background

This project will apply molecular genetic techniques to

the improvement of tropical and sub-tropical forestry

species, including  Piaus  hybrids,  Argucarig
cunninghamil and Eucalyptus claeziana.
fnvestigations in progress include evaluation of
inbreeding in nalural populations and iavestigation of
piative inter-sibgeneric hybrids. Mapping and QTL
analysis are being conducted to aliain a greater
wnderstanding of the key commercial traits in the

F. elliottii var ellionii & B caribaea var hondurensis Fy

hybrid which will allow the incorporation of marker-

aided selection into DPI Forestry breeding and
propagation programs,

The research stralegy for the Pinuy hybrid project has

been defined and abmis to0

*  generale genetic maps from £ ellfonii var ellioni
and F, caribaea var hondurensis Fy hybrids;

*  generate new populations suitable for genetic
mapping to supplement existing resources;

»  perform marker-trait co-segregation analysis for
growth, form and wood properties traits;

+  exapine QUL swability in a range of geactic
backgromds, across sites and over different
silvicularal conditioas;

+ investigate markers as a tool for prediction of
helerosis;

* explore the use of marker-aided selection (MAS) In

the development of breeding and propagation

populations.
Outcomes
+  Hvaluation of genetic resources for mapping and

(JTi. analysis available m the DPI Forestry

breeding program.

= Development of new populations more suitable for
mapping experiments has commenced. Ei;ght jarge,
interrelated Tull-sib families have been germinated
in preparation for vegetative propagation and
establishment in feld uials in 1999, This includes
several selfed Py families. These large, full-sib
families should allow more accurate estimates of
QTIL, than is possible with material currently

available in field experiments.

= Development of enriched microsateliite libraries for
ten foregt species including P elfionii and
B caribaca, A, cunninghamii and F. cloeziana hag

commenced.

Goals

+  Develop microsatellite markers for Pinus species,

+  Develop genetic maps for select hybrid pine parents
with both microsstellite and AFLEY markers.

*  Analyse early growth and form characteristics in a
full-sib hybrid family.

+  Apalyse propagation characteristics in a full-sib
family.

*  Undertake QT analysis for growth, form and wood

properties in a hali-sib array.

Fisled work in progress, SCU, Lismore, NSW
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Introduction

Piantations, including Farm forests, can be considered
a sustainable resource only if the factors necessary for
production remain Favourable over successive crop
cycles. This program examines the eavironmental
Factors and sibvicultural practices that influence forest
production and cast these info a quanmtitalive
framework with the use of process-based models, We
play a critical role in delivering the knowledge needed
o ensure that practices implemented by forest
managers in Australia are sustainable and subiect to
ongoig lmprovement in terms of economic and
environmental performance. This provides a valuable
adfunct o the work of other research organisations

involved in the definition of criteria for sustainabiity.

l11 temperate Australia, the major rescarch focus 18 on
the expanding resource of cucalypt plantations which
is Hkely o play a significant role in regional
development. In subtropical Queensiand, research
concentrates on the existing coniferous plantation
resource. Although the specific crops differ among
regions, the basic soil and physiological processes
which uaderlie productivity are the same and provide

a unifying theme across the program.

in addition, we aim to produce ouotcomes of
significant benefit to the communily through the
provision of high quality training for postgraduate
studenis and research which has the potential to

enhance regional development.

Site productivity

Background

Much research effort has been directed towards
establishing ecucalypt plantations with high carly
growth rates. A change in emphasis s required
towards (1) sustaining relatively high growth rates
throughout the rotation, and (i) developing systems of
slash management which facilitate replanting and
promote soil conditions that favour the growth of

newly planfed seedlings and the malnienance of sHe

productivity. As Australia’s plantation estate expands,

selection of sites that have the capacity o maintain
satisfactory supply of water will remain an imperative,
Swdies to be undertaken will lead to an improved
understanding of the key soil processes that determing
the supply of water and nulrients to frees, md will
contribute o an assessment of the sustainability of

these systers.
The aims of this project are:

* o determine the extent o which natrient and water
supply can sustain high leaf arcas and tree growth

rates after canopy closure;

* o gvaluate the effects of slternative slash
management sirategies {during the inter-rotation
period) on netrient supply and other soil conditions

that affect productivity;

* (o improve our understanding of water storage and
access to this water by tree roofs as determined by
soil profile characteristics, rainfall, and ground

wates,

Weed control experiment near Penna, Tag - a motorble and
boomspray apparatus alongsids a weedy plot with supressed
trees and an adjacent weed free plol with large vigarous irees.
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Outcomes

*  Rates of N fertiliser that maximise growth rates of
one- 1o three-year-old  Euwcalyptus  nirens
plantations in Tasmania are relatively high, and
sphit applications are of no advantage. Experlence
suggests that symptoms of N deficiency in stands
of this age Include pale follage and non-hight-
limnited lifting of canopies, low concestrations of
soil solution ammonium (<003 M) and, 1o a

lesser extent, nitrate {< (0.2 mM).

400 ¢
]
£ 80 |
g
E 89 i
2
]
= 40|
Z
3]
5 20
(44
0 -
0.0

64 62 63 04 05 06
CaCly Extractable P (1)

Figure &

Phosphorus fertiliser is nesded a3 planting to maximise the growth of £, globulus and £ nifens f the
mwﬁr&%ﬁon of CaCl, P is less than 0.5 uM. The relationship includes data from 23 fertiliser
supmtiments in southern Australia.
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= Eucalyptus globulus wnd E. niteny seedlings had
similar responses to the concentration of inorganic P
in a dilute caleium chloride extract that simulated
soil  solution;  growth  was  maximised al

concentrations above 0.5 pM (Fig. 6).

= Current knowledge of soil ferfility management has
beern summarised in guidelines that are available to

the public (Fig. 7).

= Fertilisation of an E. nitens plantation two years
after planting boosted leaf area of the crop, which
was st} 45% higher in the fertilised compared ©

the conirol treatment at age six years,

= A sife selection system used by Bunnings Treefarms
for dry environments has been described; good
knowledge is required of soil water storage capacity

and impediments o rooting.

= Allernative  strategies  for  cucalypt  slash

management were identified.

Goals

*  Complete current evaluations of soil solution N and
P as indicators of N and P supply in typical cucalypt

plantations during the establishmenl phase,
*  Lstabiish experimental sites for research on post-
canopy-closire nutrient management and on slash

anggement,
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Cumulative daily "N gas
arssions ate 4 measure of
denitrification under ohe-yoar-
ofd Heop pine at Amamoor,
rear Gymple. The treatments
are differant amounts of
rasidues {§-leaves,
B-branches, G-ground,
UG-unground, 1x-20 tha,
2x-40 ) and & control

{no residue), The mstedals
ware incorporaied into the lop
10 o of sofl. The soll was
wetted to field capacity and
high rainfal simusted by
adding further water during
the exparment. Note the
HICTEase It gas ermssion
{dentrification) with increase
in amount of material and
after grinding

Management of tropical soils

Background

Concerns have been expressed abou! a decline in the
reserves of soil organic matter in exotic pine and
native Boop pine plantations in subtropical Australia
due to inappropriate silvicultural praclices, but little
research has been undertaken on the dynamics of soil
organic matter in these plantations. Productivity of
hoop pine plantations is governed o a large extent by
the supply of N {and water) from the soil. Nitrogen
transformation processes (for example denitrification)
which lead to fosses of N will be sublect to particular
investigation. The core hydrology research program of
QFRI has undertaken catchment stucies and other soil
physical process studies over a long period of time.
Processes of particalar concern included soil erosion
on steep slopes for hoop pine and leaching i sandy

soils under exotic pine.
The aims of this project are;

* o evaluate the impacts of soil and stand
management on both quantity and guality of soil
organic matter in subtropical pine plantations of

south-east Queensland;

* 0 develop effective soil  organic  matler

management tegimes  for  sustaining  the

productivity of subtropical pine plantations;

* 10 evaluate the impacts of stlviculural practices on

N pools and dyramics in hoop pine plantations of

souih-cast Queensiand,

* to quantify the cffects of both silvieultural
practices and eavironmental conditions on soif N

availability and on plantation N demands;

* {0 quanfily the effects of harvesting, sie
preparation practices and seasonsl conditions on
soil physical processes in subiropical pine

plantations;

+ o guantify the relationships between sorface

condition,  site  hydrology, soil  physical
characteristics and leaching processes during the

infer-rofation period of the pine plantations,

Outcomes

*  Innovative methodology for characterising soil
organic matter quality in hoop pine and exotic ping
plantations has been tested.

*  Retention of hoop pine slash residues increased
denitrification and immobilisation of “N-labelled
nifrate in one-year-old hoop pine plantationy in

sumrser {Fig. B),

*  Leaching of “N-labelled nitrate occurred 1o depths
beyond 30 om within two weeks under average
summer rainfall conditions in one-year-old hoop

pine plantations.

* ‘the suitability of existing data from long-tens

catchment  studies  is being
8 assessed for incorporation info &
I predictive renoff model of soil
L. st loss  from  sub-tropical pine
T 360 By plantation catchments.
"i —a—TRLUD
g 258 g IR . Preliminary evaluation
R 200 e TBUE s heen conducted to explore the
» —a— e
215 — 3G apphication of physically based
B 1 60 eroston models, such as GUEST.
e to data collected from QFRI-
b o managed soil erosion frials of
12 3 4 5 & 7 B ¢ 10 11 'z 13 14 i85 steep fands planted © hoop pind
Days after wetting soit senr Trabil,
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(roals

= Conduct field experiments to  quantify
denitrification, immobilisation and loaching of "N-
Isbeled experiments under different slash {residne)
management regimes during winter and summer

months in hoop pine plantations.

= Assess the suitability of existing data from long-
term catchment studies for incorporation into a
predictive model of soif loss from subiropical pine

plantation catchments.

*  Further develop methodology for charactenising
soil organic matter quality in hoop pine and exotic

ping plantations.

*  Estimate the infiltration parameters using the
rainfail-runoff model SRM for the site for selected
storm evemts. This model has been successfully
applied 10 a number of ACIAR dites in Australia
and south-east Asta. Such rainfall-runoff models
would be usefud for long-term runoff prediction

and design of best management practices,

Silvicultural systems

Background

The successful establishment and growth of any free
crop relies on the prodoction of seedlngs which
combine high potential for survival with vigorous
growth, This is of particular interest where seedlings
must be transferred from the nursery 1o the relatively
harsh environmenis often used in industrial forestry.
The practice of weed management and use of
herbicides in forestry has come under hcreasing
pressure from the wider community. A practical
response is to minimise herbicide use by suppressing
only the primary weeds which affect crop
establishment and growth or through the use of pon-
competing species as cover ¢rops. The production of
high value wood products requires longer rotations and
additional resource inputs than for pulpwood to ensure
that product qualily and high growth rares are
matntained. Spacing, pruning and thinping systemg
which are suitable for converting Industrial pulpwood
plantations o clearwood regimes and for fanm forestry
will be developed. A small but increasing number of
farmers view trees as an integral part of thenr
agricultural ouiput, Promotling the establishment of
frees as a commercial crop in the rural landscape will
be done by highlighting the benefits and costs of treeg
on farms from both biological and economic

perspectives.

The aims of this project are ¢

* 1o provide guidelines for the preparation and
management of seedling stock during plamiation

eslablishment;

* o develop weed management systems which
minimise the use of herbicides, inchuding the use

of nop-competing species as cover crops:

* to develop pruning, thinning and spacing systems
which are suitable for converling industrial
putpwood plantations 1o clearwood regimes and

for farm forestry;

* 1o assess the benefiis and costs of rees on farms, and
the real or perceived bamiers to the adoption of
commercial forestry on part or all of the farm
enterprise, and develop an enhanced wmderstanding
of the factors which determine regional timber

sapply.

Outcomes

= A modelling spproach was used 1o examine the
mmpontance of physiclogical responses to prining
in minimising growth losses, and the implications
for management, Fifty per cent proning had no
impact on growth because biomass production of
the portion of the crown removed was Jow, Also,
at the time of canopy closure trees had a higher leaf
area index (LAL = leaf area/m’ ground area) than

was required for total light interception, and 50%-
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Figure 8

The relationship between
plot transpirstion and the
proporion of A dealbata
infastation in a plantation of
E. nitens.

A decraase in infestation
was aegociated with
incraasing absokie piot
water use.

pruning had lide impact on light interception,
increases in rates of photosynthesis and changes in
teaf area / follage distribution rapidly returncd
production to the level of unpruned trees. Changes
in leaf arca / foliage distribution were particularly

important following this treatment.

Whole tree water use in plantation £, nitens Deane

and Maiden (ex Maiden) and potentially
competing A, deatbara Link. woeoeds was estimated
by the heat pulse velocity technique. It was shown
that the degree of A, dealbara infestation wag

associated with absolute plot water use (Fig. 93,

It was shown that there was a strong linear
relationship between sapwood area and stem
diameter and that thinning did not infleence this
relationship. Thinning increased the leaf area /

sapwood area at breast heighe,

Weed interference caused a significant and
prolonged growth reduction of E. globulus after
planting. At age 17 moaths, frees growing i the
presence of Holeus lanatus {fog prass) had heighe
and diameter up to 70% shorter and up to 80%

smalier, respectively, than frees in weed-free plots.

Tomato  (which responds  strongly to Cu

application} as a test plant was able (o successfully

distinguish between a soil which led o stem

distortion and a soil which led to healthy tree

growth of £, nitens in the field.

Irrigation led to lower basic density, longer
average fibre length in F. mirens and lower
coarseness of fibre in £, globafus. lrrigation alse
fed to unproved strength properties when fesfed
vaustic  soak (05

for cold pulping

characteristics.

Goals

Develop physiological indicators for describing
carty establishment of eucalypt seedlings in cold

SHYVIFONMENtS,

Measure the competitive impact of weed
competition  for below-ground resources i

cucalypl plantations.

Determine the effects of thinning on the
distribution and activity of canopy processes.
Provide a physiotogical basis for fertiliser-induced
micronutrient deficiencies,

Review timber supply modeiling approaches.
Determine i altered microckimate at the edge of
clear-felled areas in wet sclerophyll forest results
in changes in the composition of the vegetation in

this zone.

Plot transpiration (mm)

G = D e B G -3 0
|l

o y = 11.3x°- 12.9x + 5.2
r’=0.89"

*

0.0 0.1 0.2

A. dealbata basal area as a proportion of plot basal area

0.3

0.4 0.5 0.6
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Modelling plantation systems

Background

A review of forest growth models according to ther
intended use highlighted reasons why few process-
based models have been apphied i forest management,
and provided guidelines for the desired structure of
models for specific management applications.

The aim of this project is

+ (o produce process-based models which enable the
prodhuctivity and wood quality of plantations to be
predicted; which address specific management
guestions; which have # fransparent structure; and
for which input dala can be readily and cheaply

obtained by forest managers.

Outcomes

Work has focused on the extension, application and
implementation of PROMOD, the simple model for
predicting site productivity of eucalypt plantations
described in Jast year's Annual Report. Additional
work has focused on developing methods to obtain the
input variables for PROMOD of appropriate levels of

accuracy and resolution

+  PROMOD was parameterised for Encalvplus nifens
and Pinus radiata for sites within Tasmania. For
independent validation, & data set for P radiala
wis used and PROMOD predicted peak mean
anneal increment (MAID of B radiate with an 1 of

about 0,72,
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#  The original PROMOGD was modified to work under
Western Anstralian conditions of deep and saline
sofls, This greatly improved the performance of
PROMOD for these soils. The results were used 1o
develop criteria used by a CRC pariner for assessing

site suitability.

= PROMOD was used lo explore the respouse o
amount and frequency of irigation for E. globulus

grown i semi-arid conditions {(Fig. 10%

-~ productivity is determined by the frequency of
application and how water is allocated (o
individual applications as well as by lotal annual
irrigation;
for each level of total Drigation tested there was a
well defined optimum irrigation quantity at which

profitability was maximised;

- adetailed cash-flow analysis of a 25-year rotation
saw log production with pulp wood thinnings
based on an 8% nterest rate showed that trees
could comipete  economically  with  some

agricultural crops.

= A comprehensive analysis of the sensitivity of
PROMOD 0 changes in the structure of the model

and to is physiclogical parameters:

showed that further structural simplification of

PROMOD leads to a loss of gonerality;

- identified a small group of parameters, mainly
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Goals
use efficiency, which must be determined =

defining photosynthetic production and water

Validate PROMOD for E. globulus, K. nitens and #

accurately for new species;

suggests traits which could be targeted in a

breeding program.

radiata sgainst data from outside Tasmania,

Further develop the user-friendly implemsniativg

of PROMOD: include prediction for B aifens and p

radiaia, and provision for various managemen;

* A hybrid of PROMOD and an empirical forest
growth model combined the generality and

options, ’
stmplicity of the process-based model with the Develop simple empirical relationships for key
robustness and accuracy of the traditional forest wood-properties in terms of climatic ﬂnd'
growth model, silvicuitural factors.

*  The effect of the gaality of sie input data on the * Generate productivity maps for Tasmania for

accuracy of PROMOD productivity estimates was E. globulus, E. nitens and P. radiasa, taking soil

assessed: characteristics into account.

coarse inputs give poor {r=0.11, =7} growth

predictions af the regional scale (10 x 20 km);

addition of detaifed soils information gives

Develop a process-based model for the dynamics
of stand development and demonstrate its

application to problems of CAnOPY management.

reasonable prediction (r'=0.69);

- fusther addition of soil water distribution based

on landscape models gives 1*=0.96.

* A simple mechanistic model fo predict closed
canopy leaf area index (LAI} of young plantations
was developed from the asswmption that LAT was
an optimal balance between photosynthetic

production and respiration.
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Introduction

The Resource Protection Program aims to develop a
comprehensive understanding of the biology, ecology
ard impact of a namber of key pests {insect and
vertebrate) and diseases of eucalypt plantations in
temperate Australia, and o develop munagement
techniques and  products. Consistent with the
principles of sustainable forest management, (he
knowledge and techniques will be used to minimise
the effects of pesis and diseases on the quantity and

quality of forest products.

The program aims to produce inlegrated pest
management (IPM) sirategies for a number of key
pests such  as  the Tasmanian  leal  beetles
(Chrysophtharta bimaculata and C. agricola), autamn
gum  moth  {Mnesampela  privaig), Tasmaman
pademelon (Thylogale billardieriiy, brushiail possum
{Trichosurus vulpecula) and Bemnett's wallaby
{(Macropus rufogriseus). In addiion, the biclogy,
ecology and control of 4 number of other pest species,
including some fungal pathogens, will be studied but
will not be sufficiently developed to formulate IPM
strategies in the life of this CRC. In some regions,
research will focus on establishing the identity and
distribution of pest and disease species, as these details
are not yet known. Fimally, efficient and effective
monitoring profocels are being developed for some of
these pest and disease species to determine when and

whether control actions are necessary,

Biology, ecology and economic
impact of insect pests

Background

This project aims to provide a strong foundation of
bagic research on the biology and ecology of the major
insect species across various geographic regions so
that IPM strategies can be developed. Particwlar
emphasis in the project is centred upon Mnresampela

privafa (autemn gam moth) across all repions of

southern Australia and the leafl beetles Chrysophiharia

agricota and C. bimaculata in Tasmania, Other insect
species currently under study include Acacicola
orphana (Areblight beetle) and Heteronychus arator
{African black bectle)

phenology, host-plant interactions, natural enemtes,

Areas of reseaich melude

mating systems, monioring protocols and impacts on

tee growth.,

Outcomes
¢ The critical leaf toughness for neonate larval
establishment of €. Mimaculata across E. nitens,

E. delegatensis and E. regnans has been identified.

» Major factors controlling the phenology of
M. private have been detersined which identify
why populations in elevated areas of Tasmanis are
aciive doring summer whilst those in lowland areas
of Tasmanmz and mainland Australia are typically

active during automn and winter,

s Studies on the development of the pupal stage of
M. privata at bigh temperatures have shown that
pre-cimergent adull moths can remain dormant for
up to twoe months at temperatures as high as 30°C.
"This enables adults to delay their emergesce
regions with warmer climates until the milder

autumn conditions.

» Fieldwork on the peographical distribulion of
Acacicola orphana has been completed, with the
insect being located predominantly on A. dealbata

throughowt Tasmania and A, mearnsii in Victoria.

« A new iasect exclusion trial in three- and four-year-
old E. nirens plantations was established. Implants
of capsules containing a systemic insecticide,
acephate, were used to protect selected £, nirens and
E. regnons plantation tees from insect browsiag,
with mixed results. The capsules appeated to be

more effective al protecting older than youager Uees.

« A model of impact of leaf area loss on DB and
tree height increment has been developed from the
analysis of the effects of artificial defohiation on

E. nitens.
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Eucalypius leaf beatls,
Chrysophitharta birmaciiata.

Goals

*  Refine browsing impact model for €. Bimaculata
on £, pitens to include predictions of mortality a5 a
function of leaf toughness, leaf size and age.

* Quantify the growth impact of C, agricols and
M. privata on E. nitens and E. plobulus.

*  Ustablish insect exclusion trials in Gippsland to
measure the impact of various insect species on
F. globulus growth,

*  Study the biclogy, pheaology and distribution of

C. agricola.

Investigate larval feeding and oviposition of
M. privatg in relation to host species ang

proverance variation.

Examine potential triggers involved in the inktiation

and termination of pupal diapause in M. privara,

Establish developmental temperature throsholds fo;-l

A. orphana.

Examine the relationship boiween intragpecific
| ]

variation it A deolbora and larval survival i

A, orphang,

Insect control techniques and IPM

Background

Forest managers are constamtly looking for non-
chemical options for insect control that are both
effective and cconomically viable. Individual non-
chemical control approaches are generally not as
efficacious as chemical Insecticides and must be used
In conjunction with other options in an [PM strategy fo
achieve adequate control. However, there are very fow
non-chemical options currently available to managers
of eucalypt plantations in temperate Australia. This
project will develop a sumber of control options,
including the betier use of chemical insecticides, for

incorporation info IPM strategies.

Qutcomes

*  Light rraps as early warning systems of potential

outbreaks of M. privata were investigated

by examining past
CRC and Tasmanian
BPIF records  for
correlations between
outbreaks and Hght

trap catches.

‘The optimal sample size for numbers of monitored
plots:trees:shools was reassessed for
& Bimacelata, Since greatest variation was found
between plots, a new monitoring system providing
a four-fold Improvement in precision for the same

cost was developed.

Preliminary studies aimed at developing officient
and effective surveillance systems in E globulus
plantations in Western Austealin have been
completed. Final statistical analysis is being

performed.

The blological insecticide, Novodor, (active
ingredient: Bacillus thuringiensis vax, renebrionts,
By was found 10 be more efficacious against
C. bimacutata larvae feeding on E. regnans than on
E. nitens foliage. After spraving with Novodor at
6 litres ha-}, the amount of £, nifens follage caten
by surviving C. bimaculata barvae was found to be
reduced by two-thirds relative to upsprayed

foliage.

Successful pilot trials augmenting populations of
the predatory ladybirds Cleobora medvi and
Hormonle  conformis by  mass  releasing
overwintering adults were carried oud to aid contrtd

of C. bimaculata.
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Develop a monitoring system to include light
trapping for an early warning syster for potentially

damaging populations of M. privata.

Further develop a sampling protocol for pest and
disease surveillance of young E. globulus

plantations.

Improve the field performance of the Biv-based
insecticide and develop a protocol For s use for
controlling chrysomelid populations in cucalypt

plantations.

Assess the imporlance of natural encmies in

controtling chrysomelid populations

(. bimaculata and C. agricola).

Develop methods for collecting, hoiding and
manipulating spring beetle so that similar laboratory
studies 1o those commenced on African black beetle

in 1997/98 can be performed.

Conduct sludies on the insecticide treatment of
seedling . globulus to protect them against damage
by African black beetle. The effect of environmental
factors, particularly  temperature,  will  be
investigated to ensure that management strafegies
are robust under conditions of heightened insect
activity. Aspects of the issectplant inleractions,
including the timing of attack of seedlings, wilt also

be investigated.

fon g = Agsessment of chrysomelid populations  on
i cucalypts planted adjacent to cach other showed
that becties systematically favoured E. regnany and
Ao E. delegatensis specics over E. nitens. Plots of
1‘““‘“ these ‘trap trees’ are being established in
e, plantations of industrial partners to act as early
olds for warning systems o detect €. bimacwlatg
populations.
specifie +  High levels of infection (>80%) and subsequent
vl mortatity of O bimaculata life stages were
achieved under field conditions following ulira low
volume spray applications of strains of both
Beasveria and Merarhizium spores formulated in
peanul oil
* A range of strains of Mesarhiziwn has been
— screened in the laboratory for efficacy against early
! instar M. private larvae. Several sirains have been
aztor_&d identified that are quite effective at fow
" teperatures.
found
viding Goals
- Same *  Futher refine the chrysomelid monioring system
to include bincowlar monitoring and use of trap
eient trees as early warning systems for pofentially
sbeus damaging popuiations.
been
being
Gaps in new sucaivpt
FOnS, seedings.
gainst Unsert) Adutt African black
a0 Of estab;iiﬁi?ﬁ:&p?s?grf
dor at fucalypls in south-wastern
Australia,
caten
o be
rayed
ms of
i and
asing

ontrol
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Resistance of planting stock o
vertebrate browsers

Background

A key method for reducing browser damage o
sucalypts is through the production of more resistant
trees.  This should be achievable by the genetic and
pherotypic manipulation of those trees. One aim of
this project Is o investigate both the genetic basis of
resistance of eucalypts, and the effects of environment
on this resistance, A second alm I8 o defermine
whether resistance can be modelled ag a function of
leaf chemistry, mainly using NIR (near infrared
spectroscopy).  These aims rely on determining the
relative damage o and preforences for various plant
types by browsing herbivores. A third aim i to
determine the relationship between browsing damage
and growth rate.  The information wifl be used to
identify resistant genotypes, 1o develop a rapid method
for estimating susceptibility as detected by ieaf
chemistry, and {0 predict susceptibility of seedlings as
4 function of their environment. These three aspects
can be incorporated info an overall strategy for
predicting and reducing browser damage of eucalypts

at plantation establishment.

Outcomes

= In feeding trials, captive {wild-caught} rabbits
damaged plantation seedlings more than they ate
them, because they often bil the stem off near the
base. Rabbits damaged P radiara and E. globulus
seedlings similarly, and more than E nifens
seedlings. No preference  (difference in

consumption} was detected between leaves of

E, globulus and F. nizens, but stems of E. globulus

and P radiara were preferred to E. nitens stems,

* Damage 0 B nitens scedlings from different
seedlots in the freld was, at least partly, a function
of seedling size; resulting from different

germination and growth potential of different

seedlots at time of planting, Impact of damage was

lower in larger scediings.

*  Preliminary models were developed, relating NIR
characteristics of foliage from genclically.
identified £ globulus, E. gunnif and Fy hybrids
variation in fleld susceptibility (P=0.88) ang
captive brushiail possum short-term  Intakes
{r'=0.84}. These models only desciibe the Hmited

data set from which they were derived.

* An ‘scceptsble’ level of browsing damage o
E. nitens seediings in plantations was defined
{browsing score less than G.88 on a scale of 0.5,
see Major Development), below which no
statistically significant effect on growth rate was

detected.

Goals

v Establish the effects of different

{environmental} conditions on palatability of

RATSLry

gucalypt seediings o browsers.
*  Undertake a preliminary analysis of the genetic
basis of palatability of eucalypt seedlings with

bioassays,

Clare McAsthur with a captive possum used i feeding trials,
Univarsity of Tasmania, Hobart
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Sirategies to reduce vertebrate
browsing damage

Background

‘This project addresses the problem of reducing
browsing damage to seedlings, using characteristics of
the environment (whole plantation and its surrounding
habitat) as ite framework. These environmental
characteristics should have a significant influcnee on
the browsers: how many browsers are present, and how
they use planations and other habitats as refuges and

fecding areas, Aims are:

+  tounderstand the interaction between browsers and
the environment, and the consequences on damage

levels to scedlings;

¢ 1o investigate the impact of introduced cover crops

on browsing of seedlings;

* 1o develop methods for monitoring damage and

predicting risk;

* 10 design appropriate opiions fo reduce browsing

damage through various planting strategies.

Qutcomes

*  Five months after planting, 84% of scedlings were
damaged by browsing on an unpolsoned site, but
only 58% were damaged on a poisoned site,
Estimated padesnelon densities were 97% lower on
the poisoned site (0.2 compared with 7.0 animals
per hectare}, Bennett’s wallabies densities were
T5% lower (9.3 compared with 1.2 animals per
hectase), bul possum densities were only 43%
tower ((.4 compared with 0.7 animals per hectare),
suggesting that possums coniributed to much of the

damage.

«  Observations of severe damage by scarab beeiles
{Heteronyx sp.} over summer indicated the need for
frequent, early monitoring in forestry operations to
differentiate insect and mammal damage lo

seedhings.

Intakes of three native plant species that grow on
plantations were compared with B, nitens éeediings,
using captive pademclons and brushtail possums.
Pademelons preforred Goodenda ovata to E. nitens,
tended to eat more foliage of Cassinia aculeata than
F. nitens, but ate almost no Gehaie grondis,
Possums preferred E nitens to G ovafa and
G. grandis, and tended to eal more E nitens than
£ aculeqra. Possums ate four Himes the amount of
E. nitens per individual than pademelons under

similar dietary conditions.

Captive pademelons spent 98% of their feeding time
eating cover crop species and only 2% eating
E. aitens seedlings. No preference for individual
cover crop specles was detected, using a comparison

of ‘cropping plus processing’ time,

A very preliminary analysis of radio-tracking data
indicated that Bennet{'s wallabies move greater
distances at night than during the day. Dawn and
dusk are particularly sctive Ures, but they remain
within a 2 km radiss of the cleared coupe.
Pademelons use native forest extonsively, They also
use grasslands and established plantalions. Some go
onto the cleared coupe overnight, hut others spend
all right in the native forest. Possums appear highly

variable in their behaviour

A relationship between percentage of seedlings
damaged and the mean browsing score on a site was
described, which can be used to develop effeclive

monHoring systems.

A descriptive model of severity of damage was
developed as & fanction of possum seal counts {4ve),
grass cover {-+ve), and fern {mainly bracken) cover {-
vey on plantations (=071}, Macropod (wallaby and

pademelon) scat counts were 1ot useful descripiors.

A preliminary predictive model of severity of
damage was described, using variables that can be
obtained before planting (*=0.49). The two most
impertant  predictive  variables  were ()

areazperimeler ratio of plantations, and (i) perimeter
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Project 5

Leader
D Caroline Mohammed

Staff
Ms Karen Barry
Mr Androw Milgate

next 1o cover habitat, followed by characteristics of

the cover habitat.

Goals

* Refine two systems for monitoring browsing

damage, for use in (i) research, and (i) operalions,

*  Determine impact of 1080 polsoning on target and
non-target species, including distances travelled
from bait line, immediate effects on population
sizes, and subsequent increases {or otherwise) in

use of a plantation,

*  Examine the relationship between vegetation {type
and amount growing within 1m® of seedlings) and

dumage to seedlings by browsers hn plantations.

= Compare relative numbers  of  possums,
pademelons and Bennett's wallabies on a eucalypt
plantation and surrounding habitat types dusing

their main period of activity (night),

Kirster e Mar radic tracking herbivores at night at Surroy Hill,
NET, northern Tesmania.

Strategies to minimise loss due to
fungal attack

Background

The objective of this project is to develop a knowledge
base that will allow the development of managemont
tools, to limit the future impact of stem decay fungi

and the leafl pathogen Mycosphaereiio.

Initial studies for better predicting stem decay In
plantations focus on the formation, persistence and
effectiveness of preformed and responsive barriers in
restricting the spread of decay in both regrowth and

plantation cucalyprs.

in the first year, the priorities for research have been
developed. A two-week visit from Dr Ray Pearce from
the University of Birmiagham, UK in October 1997
greatly assisted in this process. Dr Pearce has been

investigating host-pathogen interactions in trees since

1978 and is g world leader in the ares of endogenous
antimicrobial defences of the sapwood (xylem) tissues
and the association of changes in fissue waler content,
distribution of lons, and the accumulation of
phytoalexin-like compounds with the host-pathogen
intesface. Study of the end-state reaction zone has heen

the focus of the first year.

The Mycosphoerella project has a strong link with
geneticists within the Genetic Improvement Progrant.
This study aims at developing a bioassay to screen fof
resistance to the pathogen, a 1ol for disease resistance
breeding whether by classical or molecular technigues.
This  has three components: a taxonomicd
investigation of Mycosphaeretla species on Tasmanias
eucalypt plantations, the production of inoculwn
suitable for a bioassay and an investigation of

inoculation techaigues for the bioassay,
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Gravimetric studies of moisture content have
indicated that the reaction zone tissue {zones of
wood showing evidence of response 10 exposure {o
fungal decay) of E. nifens has a lower moigture
content than adjacent sapwood, This is an
exiremely interesting result as i contradicts resuls

from other angiosperm reaction zones.

Analysis has been carried out by proton-induced X-
ray emission analysis (PIXE), to determine i there
are any mineral elements accumulating in the
reaction zone {which would play a role in the
osmotic redistribution of water). No disparity
across the reaction zone iissue compared fo the
healthy sapwood was found for a number of mineral

elements, including calcium and potassium,

Methanol extractives from heahthy sapwood,
reaction zone and decayed tissse have been
compared by TLC and HPLC, Comparison of
chromatograms indicates that there are many
compounds particular to the reaction zone.
Apalysis of extracts by colonimetry indicates that
there is between 3-20 times greater total phenol

conteint in the reaction zone.

TLE bioassays indicate that substances in the
reaction zone cairacts at R 76 (named fraction F)

are inhibitory to fungal growth,

Study of reaction zone samples by eleciron spin
resonance spectroscopy {ESR) has been carried out
to determine o any of the reaction zone
polyphencls may be long-lived free radicals, Long-

{ived free radicals have not been detected.

A log-store experiment has been initiated (o

determine the durability of the reaction zone.

Cur  knowledge  of  the taxonomy of
Mycosphaerella species in Fasmania has increased,
Twenty-eight plantation sites were sampled with
five Mycosphaeretla species successlully isolated
from 21 sites. Af the beginning of the project it

was generally thought that there were only two

species of mmportance in the Tasmanian eucalypt
plantations, M. cryptica and M. mubilosa, but results
show that there are at least an additional three
species found in the plantations. These species are
M. molleriang, M. tasmaniensis and one species

whose identiy s yet to be confirmed.

=  Conidial inoculum from Mycosphaerella isolates
has been produced.

#  Preliminary bioassays have been atiempted with
E. plobulus, to test for resistance to Mycosphaerello.

Goals

= (Gain a better understanding of antimicrobial
defenee mechanisms in encalypts and effectiveness
in resiricting decay.

*  ldentify factors which ae associated with high
levels of stems decay In plantations.

+ Determine taxomomy and infection biology of
Mycosphaerella,

»

Develop an ecarly screening method (o test the

resistance of eucalypts (o Mycosphaerella.

From feft, Caroline Mohammed and Karen Barry with sfer
sections used for research into wood decay, CSIRQ FHF,
Hobart, Tasmania.
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Education
and
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Manager
Dr dMell Davidson

Staff

Ms Jane Burrell

Ms Peta Carolan
Prof Robert Clark
Dr David Doley

Prot Roberi Henry
Prof Robert Hi#

Dr Ayde James
Prof Robert Menary
Frof Jim Reid
Assoc Prof Payl Saffigna
Mr Greg Unwin
Prof Robert White
Dr Hobert Wiltshire

Introduction

The Eduecation snd Techoology Transfor Program

coordinates:

* intake of postgraduate students across the three
research programs and five university partners in
the CRC;

+ involvement of CRO staff iIn education and

fraining;

+ wansfer of technology from research programs to
the industrial partners in the CRC and o small end
users of Torest technology, pacticularly farmer

groups;

*  gorivities Lo ralse awareness within various sectors
of the public of the CR(C's research in sustainable

forestry;
* development of 8 CRC ethos.
The principal obiectives are:

* {0 develop a national centre of excellence for post-
graduate training with cmphasis on training
graduates relevant to the industry sector.  This
inciudes involving staff from partner organisations

in teaching and supervision of university students;

* io publish CRC research to enhance Australia’s

reputation as a world leader in plantation forestry;

* to rapidly transfer the techaology arising from
research conduected at the Centre to the industrial

pariners and other end users;

* to raise community awareness of the CR(C's
activities and the value to Austratia of a sustainably

managed forest industry.

Qutcomes

Eduacation

¢ The Centre has 48 Phb, MS¢ and honours students
currently enrofled; eight were atiracted from
industry, 11 are on scholarships with indusiry
sapport {APA-L FRIC, LWRDC), and 10 are on
competitive aational scholarships (APA, AIDAB),

Only nine are supported solely by CRe
scholarships (Table 2).

Two students won awards for their reseg.
excellence; Mr Paud Adams won the Miswe
Ralph Iacobs Award for research in forest mulrip ,.
($1200) and Ms Karen Bamry won a B
Council Scholarship to visit the University ..
Birmingham to further her research on blochemi
and NMR-imaging investigation of anlimicrob|
defence in young E. aifens (350003,

Supervision of postgraduate and honours =i

is widely distributed amongst CRC paningg

honours, MSc and PhD projects being
university staff (Table 3,
Seven non-university staff contributed o university
courses in fields allied fo their research: Dr R
N Davidson
{physiclogical plant ecology), Dr M Battagla

Misra  (soil  physics), Dr
{guantitative ecology), Dr P Smethurst (soil and
nuirition}, Dr B Potts {genetics), Dr C MoAsthu
{vertebrate zoology), Dr 7 Xu (soil science)
Dr N Davidson coordingees g four-yos
undergraduate course, Forest Feology', designed
for students with an interest in  foresiry.
Dr N Davidson, Dr C McArthur, Dr M Batiaglia
and Dr C Beadle have also supervised third yed
students enrolled i 2 unit entitded *Plam Science
Research’ in which students conduct research ond

topic in forest ecology.

Five postdoctoral fellows worked with the Centi®
in 1997/98: Dr Dorothy Steane in moleculd |
genetics (Uag); Dr Karen Thamarus in moleculst
genetics (CSIRO Canberral; Dr Martin Steinbautf ; .
in entomology (CSIRO Entomology)y, Dr Mervyt A
Shepherd in molecular biology (SCUX and
Dr Heidi Dungey in forest genetics (QFRD. -

There were three visiting scientists: Prof Tom
Whithamn {Northern Arizona University, UsA) ;:
worked in the Genetic Improvement Program o

the genetic impacts on dependent pest T
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Table 3 Summary of student enrolments in the CRC

FulPariTime:

Cegree

CRC Programs

Supervisors

£r M Battaglia
CSIRO FFP

Br ¢ Beadle
CSIRO FFP

[ N Borralho
CRC

Dr P Brown
Ag Sci UT

Br M Brown
Forestry Tas

Prof 8 Clark
Ag St UT

Dr A Clarke
LUQ

Dr N Davidson
CRC

D+ D de Little
NEY

Dr H Elilo#
Forestry Tas

Dr R Foyd
CSIRG Enio

Mr J Hickey
Forestry Tas

Dr A Gilmour
NSW Ag

Prof R Hili
Plant Sci UT

Number of Students

Full Time 40
Part Time 8
Hons 7
MSe 3
PhD 38
Genetic Improvement 15
Sustainable Management 23
Rescurce Protection 10

Dr G Holz
NET

Prof P Kanowskl
ANU

Dr G Kie
CEIRQ FEP

Dr J Madden
Ag Sci UT

Dr C McArsthur
CRG

Br P MeQuillan
Geography UT

[+ R Misra
CRC

Dr € Mohammed
Ag Sei UT

Prof B Menary
Ag Sci UT

Dy N Mendham
Ag Sci UT/CSIRG

Dr B Potis
CRC

Ms C Raymond
CSBIRC FFP

Prof J Reid
Plant Sci UT

Dr P Smethurst
CSHEQ FFP

Funding

CAC (Pal/MSe Schotarship)
APA with CRC top up

APHA - industry

FFiC

AIDAB

Employed in forest industry
LWRDC

Seif-supporting

2 Dr M Statham
DPIF

4 r R Vaitlancourt
Plant Sci UT

1 Mr P Volker
ANM

3 Prof ¥ Whitham
N, Arizona Univ

3  Dr M Shepherd

CRC

2 Prof R Henry
SCU

E Dr £ Doley
UG

3 DrM Disters
QFRi

3 Dr P Saffigna
Gl

1 Dy Z Xu
QFRI

8 Dr & Bemers-Frice
G

1 Mr M Hunt
QFEi

1 Br | Philips
GU

O wh 00 0D A2 QO ~ WD
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Dr Pater Minohin (front),
CRC Visiting Scientist,
Hniversity of Tasmania,

Haobart with Dr Brad Polts
{at rear}
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communities (January fo June 1998), Dr Peter
Minchin {University of Melbourne) worked in the
appiying
quantitative methods to problems in forest ecology

Genetic  Improvement  Program
{April to July 19983, Dr Ray Pearce (Birmingham
University, 1K) worked with Caroline Mohammed

in the Resource Protection Program on fungal

decay organisms i eccalypts (July 1o August
1997

Technology transfer

* I the last vear the program ran 25 seminars, 14
workshops, seven short courses and feld days and
produced 20 technical publications (Tables 4 and
3

* The program produced 74 research papers in
refereed journals, 39 uwareferced articles and nine
theses.

..’/

Major events designed 1o meet sectoral needs:

= Two hooks weore produced this year: ‘Sampling
plantation eucalypts for wood and fibre properties’
addresses concerns on how to assess trees for wood
propertics; and “Vegetation of Tasmania’, an
undergraduate fext or Tasmanian plant ecology. A
Technical Reporl Series was estsblished for the

Centre this vear and nine have been produced so

far. Topics ranged from  ‘Pollinators of

E. globwlus® to ‘Slash management in temperaie

eucalypt plantations’,

Two symposia were held, one on ‘Gepetics and
Breeding of Fucalyprus globwlus’, in Hobart
{November 1997}, the other entitled ‘Blue Guins for
the Future’, in Perth WA (December 1997), These
symposia  provided a summary of curremt
knowledge in E. globidus genetics for CRC
industrial partners and other end users.  Fach

attracted national interest and 40 to 50 delegates.

A workshop on ‘Application of the sile productivity
model PROMOD wag ield at Ridgley in June 1998,
PROMOD has been well received by industry and is

now widely used.

Farm Forestry Fact Sheets were produced on six
subiects; Matching spectes to sites, Site preparation,
Planling, Weed control, Fertilisers, Control of
browsing animals, These were produced for Private

Forests Tasmania for distribution 1o farmers.

Three open days (21, 22 and 29 August) on
nroduction o radio-tracking  research  on
marsupial herbivores in eucalypt plantations’, held
at Ridgley and Surrey Hills, were run for Norib
Eucalypt Technologies staff, the public, and ANU
forestry students, and aftracted a total of 90
participants.  This research is responding to
substantial community and industry concern about

the magnitude of browsing damage and its control.

Public awareness

-

The project ‘Women in Forest Science’ was
tannched by the Acting Chancellor of the University
of Tasmania, Ms Kim Boyer, at the University
Centre, The launch was o an fvited audience of
approximately 30 against a backdrop of a
photographic display of women foresters and thels
work. The aim of the project i to present positive
roie models of women in forestry (o school childien
1o change traditional perceptions.  The project is
funded through a grant of $26,400 from the Science
and Technology Awarcaess Program.

Displays depicting the work of women foresters
were presented at the Landcare Conference

{November 1997} and Agfest {May 1998}
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Visiting Sclentist, Prof Torn
Whitham and research
assistant Randy Swaty from
the Dept of Biclogical
Seiences, Northern Arizona
University, worked on the
genetic impacts of dependant
past communities, University
of Tasmarda,

Drafts were developed for 24 teaching kils on
forestry for schools, years 6-9 (3)- o 15-vear-
olds), which demonstrate the importance o
Australia of technological advancement in the
forestry sector, and depict new rescarch arising
from the CRC,

National Treefest sponsorship (36400) was
obtained to conduct a serdes of six farm forestry
workshops on farms in Tasmania,  The workshops
will be conducted in collaboration with Greening

Ausiraliaz and Private Forests Tasmania,

In the iast year there have been pine articles in
newspapers and industry news sheets, and four
items in the electronic media relating to the Ceatre

{see Public Relations).

The World Wide Web sie for the CRC is being
upgraded and will be manaped with assistance
from Ann Single of QFRI,

Because of problems experienced within the
national  ANZAAS  organisation, the 199§
ANZAAS Conference on ‘Sustainability of
Sowthern Ecosystems’ proposed Tor Tasmania was

cancelied.

d
{

Goals

+  Run a series of six {arm forestry wa)rkshaps )

August 1998,

Run & meeting of all CRC staff at Bump
Tasmania in October 1998, i
Run a symposium on ‘Molecular Genetieg i
Eucalypts” in Hobart in February 1999,

Run an international conference on ‘Advances i
research on carben and autrient cycling g
production forests’ on the Gold Coast in Augy
2000,

Complete the upgeade of the CRC-SPF web g,

Complete booklef, web she and trial school ki

for “Women in Forest Science’ project,

Complete and trial 24 school worksheets og

forestry for grades 6.9,
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Bare

Tuly 1997

Jaly 1997

July 1997

Aug. 1997

Aug. 1897

Sept. 1997

{Oct, 1997

Oct. 1997

Nov, 1997

Nov. 1997

Nov. 1997

Nov. 1698

Dec, 1997

Dec. 1997

Bec, 1997

Pec. 19597

Dec. 1997

Dec. 1997

Dec, 1997

Jan. 1998

Function
Workshop
Meetings
{monthly}

Beyond the
Bilack Stump

Hot off the
Seedbed

Open day
{Ridgley)

Open day
{Hamilton)
Research
‘Working Group
Workshop
(WA)

Symposium
{Hobart)

Display
Book
Workshop
Symposium
(Perth}

Oversiorey’

Workshop
{Hobart}

Workshop
{Gympie)

Hot off the
Seedbed

‘Workshop
(WA)
Seminar

{CRC Hobart)

Seminar
{NET Ridgiey)

Topic

Farm Forestry in Augtralia
Landholders decision to adopt

Wild Animal
Management Group

Research ouleomes
{Michacl Battaglia}

Research outcomes
{Nusic Borratho)

Radio tracking
marsupial herbivores

in cucalypt plantations

insect mediated
rural tree decline

RW( on soils at Ridgley also
vigited CRC research sites in
Florentine

Forest entomology
research priotity setting

{ienetics and breeding of
E. globulus

Landcare conference
{CREC was Bronze sponsor)

Samnpling plantation eucalypts
for wood and fibre properties

Brainstorming session
for school kits

Blue Gums for the Future

Staff news

Communication workshop
Communication workshop
Research outcomes

{Dean Williams, Brad Pols)
Forest entomology needs and
development of & regional
approach

Summary cutcomes from the
TUFRG Conference in Brazil

Summary outcomes from the
FIFRG Conference in Brazil

Reach

36

160

Hi

156

Y

30

37

20

50

256

12

46

2006

40

159

30

Pgm,

SM

RP

SM

Gl

RP

RP

5M

RP

Gl

Gi

ETT

G

ETT

ETY

ETY

Gi

RP

GI/SM

GESM

Time
(clays)
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Dase Funcrion Topic Reach
Feb, 19599 Book Vegetation of Tasmania 1600
Feb. 1998 Hot off the Research outcomes 150
Seedhed {Dean Williame, Brad Potts)
Feb. 1998 Beyond the Research outcomes HG
Black Stump 1.ibby Pinkard
Feb. 1998 Workshop Bata management 3
{(Emiyn Willlams)
March 1998 Hot off the Research outecomes 150
Seedbed {Dean Williams, Brad Potgs)
March 1998 Beyond the Research outcomes 100
Biack Stump {Peter Sands)
March 1998 Workshop Report on FWPRDC fungal i4
{ANM) pathogen project for Tasmanian
industry partnors
April 1998 Farm Forestry 1. Matching species to sites 560
Fact Sheet 2. Site preparation 566
3, Planting 300
4. Weed Control 500
3. Fertilisers 506
6. Controlling browsing 300
by mammals
April 1997 Beyond the Research outeomes 130
Black Stump (Peter Sands)
April 1998 Seminars Talks on entomology o 18
{Forestry Tas) stadents
Aprii 1998 Workshop Results from surveillance 30
{(Manjimup} methods development project
Aprii 1998 Workshop Fitting ASREML to our forestry 10
problems (Arthur Gilmour)}
May 1998 Launch Women in Forest Science 56
May 1598 Open day Discovery day at 180
iniversity of Tasmania
May [958 Display Aglest (a rural expo) 200
‘Women in Forest Science
May 1998 Hot off the Research outcomes 156
i Seedbed {René Vaillancowr?)
June 1998 Technical Nine technical reposts 50
Report Series produced in this series
fune 1998 Workshop Slash management 38
{Ridgley}
June 1998 Workshop Application of the site 41
{Hobast) productivity mode] PROMOD

Pgm. Time
{dleryy)

BT

Gl

RP i

SM
SM
SM
SM
SM
R¥ and SM

SM

RP 1
RP |
Gl I
ETT 1
ETY 1
HTT 4
Gl

all

SM I
SM 1
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¢ 5, Technology "Transfer Activities proposed for 1998/99

-~ Fabl
g
Tyi) f Date Function Proposed activity Reach  Pgm, Time
{days}
Tuly 1998 Workshop Application of the site i5 M 1
{Gympie) productivity mode] PROMOD
July 1998 Workshop Farm forestry in Australia;
understanding landholdess’decision 3 SM i
to adopt
Aung. 1998 Workshops Present six farm forestry workshops 220 EYT 6
] Oct, 1998 Annual Meeting of all CRC staff to develop 180 BET 3
Meeting erogs-program and cross-institutional
links
Feb, 1999Intermationat Meolecular genetics of cucalypts HIG Gi 2
Symposium
May 1999 Display CRC display at Agfest 260 AN 4
Feb. 2000international Breeding hybrid trees for the future 100 1531 6
Confercnce
Arng. 2000 international Advances in research on carbon and 400 SM 4
Conference nutrient cycling in production forests

Back row: Travor Leaman,
Tim Bhemiintd, Russel
Haines and Ron King
Front row: Nicole Mathers,
Pawi Saffigna and Danielie
Wiseman i front of their
award-winning ‘Discovery
Pay" display at Griffith
University, Brishane, Qid
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Utilisation
and
Application
of Research

Strategy for the Technology Transfer
Program

Research conducted in the CRC-SPF is managed to
achieve a preset Hst of deliverables which have
associated Hime-lines for achicvement. {A deliversbie
is an outcome of a research program in a form that can
be readily adopted and used by industey), The
deliverables are set through consultation with the
Program Coordinating Committees {PCC} and
achievement of deliverables is assessed by the PCCs
and reporfed fo the Advisory Panel and the Board,
Since the deliverables are considered commercial-in-
confidence information they are listed in Appendix |
which Bas a restricted distribution.

The principal objective of the Fechnology Transfer
Progras: is fo rapidly transfer the technology to the
industrial partoers and other end users. This involves

the following:-

Tevolvernent of industrial partners in planning
research projects and running experiments

Most CRC research is conducted using company trals
or trials established on company land.  Companies
therefore are involved at the ouiset with the planniag
and implementation of research projects and have
ownership of them, Research plans for these
experimenis are lodged with the companies, and these
inchude an agrecd protocol for the rescarch.  The
company pariners allocate staff tme (n-kind
contributions) 0 CRC reseasch projects so effective
interaction can occar, Fhe Program Coordinating
Comnittees of the CRC retain an overview of these
research projects and can sapport, reject or modify any

research program,

Early transfer of resuits

The early transfer of resulis staris with informal
interactions {telephone, facsimile, electronic mail and

visits to company sites). Formal fransfer commences

with a faxed summary of the applcations of m .
research on an A4 page entitled ‘Hot off the Sepghe
(Genetic Improvement Program} or ‘Beyond j.
Black Stamp’ (Sustainable Management Progry
Company responses then determine whethey
organise a seminar, workshop, short coutse or figs
day on the fopic. Later stages of transfer are th
technical reports, unreferced papers and refereeg

journal papers.

The Manager of the STBA national cucalypt bresdiap
program is located with the CRC in Hobart, allowse
a close working  relationship  with  Jemsug

Improvement staff and the rapid transfer of results.

Bevelopment of fraining courses in modern
forestry technigues for company staff and other
end users of CRC research
*  Technical fraining courses run by the CRC this
vear included: the £. globulus symposium {Ha v
and Perth) which sgmmarised CRC research 1
date on genetics of £ globulus; the PROMOD
workshop (Hobart and Gympic} which presesie
the developments in modelling of ecucalypt -Iﬂ't
pine growth in relation to site characteristics; ad
the Slash Management workshop (Ridgley) whsck
discussed current best practice in shuk
management,
= Techaology transfer also occurs through I_
raining of CRC postgraduates. Pl
gradustes iransfer new technology 0 ehieil

Recent

employers. ‘There are five company staff emrolle€
in PhI> and MSc while still employed: Mr T
Wardlaw (Forest Pathologist, Forestry Tasmanith
Mr Steve Candy (Statistician, Forestry Tasemansdh
Mr Peter Kube {Tree Breeder, Forestry Tasmanit
Mr Peter Volker (Manager, ANM), Mr Res
Peacock (Research Scientist, Dept Planninds
NSW). Three resigned their positions to comdil
research but intend returning o industry: Mr Gl
Dutkowsk:, {Research Manager, Bunningsh MK
Payl Adams (SA Dept Primary Industry), Ms Ja™
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Medhurst (Forestry Tasmania).  Eleven of our
students are supported by industry scholarships
{APA-L FFIC, LWRDCO) (Table 2).

The success of our students in obtaining
employment  in the forest industry was
demonstrated  his  year by the following
appointments: Dr Heidi Dungey {(Geneticist,
QFRI}, Mark HFunt (Sitvicultural Officer, QFRD,
Natalie Papworth {Scientific Collections Officer,
Royal Tasmanian Botanical Gardens), Dr Libby
Pinkard {Stiviculiural Officer, Forestry Tasmasnial,
Darde] Mendham {Resecarch Scientist, CSIRO
Forestry, WA); Dr Maniin Steinbaver {Postdoctorat
fellow, CRC-SPF with (CSIRO Entomology,
Canberra).

Industrial Uptake

inteach program there have been new fechnologies

developed which have been transferved to industiial

pariners and other end users. The principal end users

are listed in Table 6.

Genetic Improvement Program

The recently developed racial classification for
E. globulus has been evaluated by the STBA for

inclugion in their prediction of breeding values.

Following workshops and tutorial sessions, the
software used extensively by the CRC for vartance
component estimation and breeding  value
prediction (ASREML) is being increasingly used

by tree breeders,

Greg Dutkowski is pat of the STBA data
management committee which is designing the

mformation systems for the STBA.

RAPD markers identified as useful by the CRC
have heen used to determine the identity of mis-
labelled grafts in the STBA E. nitens breeding
DrOgraE.

Experience of CRC staff has been used to develop
designs for realised genetic gain trials for the

STBA E. globulus and E. nirens breeding

DROZFAMS.

-

Most industrial partners have implemented the
sampling recommendations from Project 5 Wood
Quality. There has been a large amount of domestic
and international interest in wood sampling
methods following the release of the wood sampling
book.

Industrial partners are curreatly testing new
controlled pollination procedures developed by the
CRC for E, globulus.

Sustainable Management Program

Removal of 40% of green crown in first-1ift pruning
has been adopted as an appropriate standard by
Forestry Tasmania, provided that growih rates are
rapid and pruning is timed {0 coincide with canopy
closure, Pruning prescriptions are being refined

ustug models developed by the CRC,

Fertilising with nitrogen fentiliser between one to
three years of age, to coincide with the peak demand
for nitrogen during canopy development, has been
adopted by North Forest Products, Australian Paper

Plantations and Boral Timber Tasmania.

The soil solution methodology has been adopted by
the Schoot of Agriculiural Science at the University

of Tasmania.

State-wide productivity maps produced with

ProMob were used in the Tasmanian REA process,

Bunnings Treefarms is selecting plantation sHes

using gputkdelines developed with ProMoDb,

North Forests Tamar hag used ProMob to streen
sties for plantation suitability and is currently using

ProMob to screen steep sites on private land.

Notth Hucalypt Technologies is using ProOMOD 10
assess the cfficacy of the Permanent Sample Plot

Network.

Private Porestry Tasmania has requested  thal
ProMop be included in a decision supporl system
being developed as a farm forestry tool. and an
interface has been developed to suil this
requirement,

Statistical advice and modelling provided by (his
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Parlicipanis in the
sympasium on "Genegtics and
breeding of Fucalvpius
Hobufus * held in Hobart,
MNovarnber 1997

program has been incorporated into publications

by CRC participants.

*  Dxpertise within the program has been used to
produce fechnical information sheets for diswibntion

to farmers by Private Forests Tasmania,

Resource Protection Program

¢ The smwll scale planting of £, regnans as ‘tap
trees’ in plantations of £, niteny has been attompted
as part of the integrated pest management (IPM}
strategy developed for Eucalypius leaf heetle
(Chrysophtharta bimaculata) for the forestry
industries in Tasmania, TFhe use of E. regnans in
this capacity has been based on casual fHeld
obsesrvations of greater damage (o E. regnans versus
E. nitens. Recently, the application of insect
eucalypt interaction and leal development theory to
rescarch has provided an explanatory model for
why this practice is successful,  Research has
shown that £, regnans is more prone to damage by
virtue of the greater quantity of soft leaves available
w0 beetles in comparison to E. nitens. These
research findings have wider relevance to forest
insect population dynamics throughout Australia,
enabling potential risk scenarios to be highlighted

prior {0 their onset,

*  Stwdies on coreid biogeography have highliph,.

where different Amorbus species are likely 1o

and will have relevance to future planigg.,

establishment in other regions,

Comparison of formulations of Beauverig

Metarhizium spores in oil applied (o C, Iiracul

eggs and larvae as an ultra-low-volume spray Wag

made under feld conditions, Strains of the formey

genus proved the most effective under the veragy

daily temperature regime of [5°C. However, ;ﬁe.

potential use of fungi o control target pest

populations was Hmited by the time-lag betwesy

spore application and death of infected howy,

Applications to late second instar hosts still resulted

in continued feeding unt! just prior to deat

Consequently the reduction of defoliation to s

ceonomic levels could only be assured by targeting

the egg and first instar stages. The window of

opportusity to contiol by this method is too smalto

provide the essential reliability for economic

control and the project has been terminated,
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6: List of end users of technology

53

Eod user (CRC pariners)
Australian Newsprint Mills
Ausiralian National University
Australisn Paper Plantations
Bunnings Treefarms

Boral Timber Tasmania

CSIRO

Forestry Tasmania

Australian Forest Growers

Grifligh University

North Forests Products

Queensiand Forestry Rescarch Institute (PIC Qid)
Silvagene®

Southern Cross University

Southemn Tree Breeding Association
The University of Queensiand

University of Tasmania

End user (other end users}

Private Forests Tasmania™®

Ureening Australia™

Serve-Ag®

Tasmanian Farmers and Graziers Assoctation™

Private landhoiders (farmers and treegrowersy®

* Small to medium sized enterprise (SME}

Research Program
s programs

alt programs

all programs

all programs

ail programs

all programs

all programs

a}l programs

all programs

all programs

all programs

Genetic Improvement
all programs

Gesetic Improvement
all programs

ali programs

all programs
all programs
all programs
ail programs

all programs

o T
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Staffing and
Administration

Staffing

As might be expected, there has been subsiantial
change in stafl of the CRC as research directions have
shifted from those of the CRC for Temperate
Hardwood Forestry t0 those of the CRC for
Sustainable Production Foresizy.

Research staff’ who left the CRC were Dr Rabi Misra
{root scientist), Dr Allie Muneri (wood scientist},
Dr Jean-Noel Reuand tissue culture) and technicians
Ann LaSala, fason Lawsosn, Scott Pepper, Tova
Drzcker, Linda Ballard, Stuart Millen, Joanne Dingle,
Mites Lawler and Stuart Skabo. Several PhD students
have finished their PhE) and/or moved on to other
empioyment; Brice Greaves, Daniel Mendham, Mark
Hunt, Libby Pinkard, Kristen Williams, Nadia Marsh,
Steven Wilson, Xianming Wei, Paslina Teixeira and
Susan Lennon. 3t is always sad to see people go and

we wish themn well in their new endeavours.

To balance this, we have had a large spumber of new
staff starting with the Centre, right across Ausiralia.
Corrine Condic was appointed as Business Manager,
Administration, Hobart. The following appointments
were made at the University of Tasmania: Dr Geoff
Allen (Lecturer, Insect Ecology), Dr Marina Husey
(Lecturer, Hatomology), Amabel Fulton {Leciurer,
Farm Sociology), and technicitang Rath Osbome and
Alex Bradley. CSIRO EHntomology and CSIRO
Forestry and Forest Products, Canberra appointed
D¢ Karen Thamarus (Postdoctoral Fellow, Molecular

CGenelicsy, Dr Martin Steinbauer (Postdoctoral Fe
Entomoiogy} and techaician Kylie Groom (Mal
CGenetics). At Southern Cross University in Li

r Mesvyr Shepherd {Postdoctoral Fellow, Mal
Biology} and Michae! Cross {technician) Were
appointed. At ANU in Canberra Mr Digby Race wy
employed to conduct research in Farm Porostry whily
earciled in a PHD. At QFRI in Gympie, Dr
Dungey commsmenced 2 post doctoral position in Fose
Genetics, and Mark Hunt was appointed Senigp

Scieniist in Silviculiure,

On 23 March 1998 the Centre received a visit from Op
Geoffrey Vauphan {Chairman of the CRC Hu.-aw
Committee), Ms Kaie Jones {rcpresentative of ke
CRC Secretariat) and Dy Peter Nelson (Centre Visior)
This Pastoral Visit' was 10 assess our suocess |
establishing management structures for the new
Centre. The visit was very pesitive and led

glowing report on our progress {sec below).

Administration

The number of meetings held by the Board and ol
commitiees during 1997-98, were as follows:

Board of Management 3

Management Commities 10

Program Coordinating Comenitices
Genetic Improvement 2
Sustainable Manapement 2
Resource Protection 2

Thle and Name  Ceontribufing Organisation

Prof James Reid  University of Tasmuania
Dy Ruggell Hames
Dr David de Little North Forest Products Limited

Dr Nuno Borratho  University of Tasmania

Br Chris Beadle
Dr Robert Fioyd  CSIRO Entomology

Dr Neil Davidson  University of Tasmania

Primary Industries Corporation {QFRID  50%

CSIRQ Forestry and Forest Products

SPRCIFIED PERSONNEL

% of total Rele in Centre
time in CRC
50% Director
Deputy Director
30% Chair, Advisory Panel
160% Program Manager,

Genetic Improvement
80% Program Manager,

Sustainable Management
50% Program Manager,

Resource Protection

Progsam Manager, Educntiof?
and Fechnology Transfer

0%
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First Year Visit
1atroduction

The First Year Visit to the CRC for Sustainable
Production Forestry (CRC-8PF} took place on 23
March 1998 at the University of Tasmania,

The Centre was established following a successful
application in the Fifth Selection Round. The Centre
is a ‘new’ Centre, building on the excellent recosd of
the First Round CRC for Temperate Hardwood
Forestry. The Centre now has research interests well
heyond the lemperate zone and involves new core
participants with interests in both hardwoods and

softwoods.,

The core participants of the joint venture are:
Universities: Universily of Tasmania*, Southern

Cross University, Griffith University.

Industry: Forestry Tasmania® (State GBE), Primary
Endustries Corporation Queensland (State GBI}, North
Forest Products™, Asstralian Paper Plantations®,

Australian Newsprint Mills®, Bunnings Treefarms®,

Government: CSIRO (Divisions of Foresiry and
Forest Products®, and Entomology).
{(* core participants of the original CRC)

There are also three supporting pagticipants (AN,
Elniversity of Queensiand, and the original core
pariner, Boral Timber) and {hree associates (Australian
Forest Growers, Southem Tree Breeding Association,

and Silvagene}.

The visiting Panel was comprised of:
Dy Geoft Vaughan (Chair), Dr Peter Nelson (Centre
Visitor) and Ms Kate Jones ( CRC Secretariat).

The Centre was represented by:

Mr John Kerin, Board Chair; Prof Tim Reid, Director,
D Nuno Borsalho, Program Manager, Genetic
{mprovement; Dr Chris Beadle, Program Manager,
Sustainable Management: Dr Rob Foyd, Program
Muanager, Resomrce Protection; Dr Neil Davidson,
Program Manager, Education and Technology Transfer

and Ms Corrine Condie, Business Manager.

The Centre has made an excellent stast due o both the
experience gained in the original Centre and through
the leadership shown by the Board and the Director.
it was obvious to the Panel that the Centre will meet the
expectations of the Fifth Round Selection Panel which
were based on a number of perceived strengths of the

application, including:

* that the application was submitted by a Centre with

an excellent track record,

+  the strong networking of the participants;

¢ that users were heavily involved;

¢ that very strong education and fraining programs
had been established;

* the direct collaboration with plastation growers

involving exteasive field work,

The Centre prepared a comprehensive brief ia
preparation for the visit. The report of the Visitor's
ansal assessmerd based on a visit fo the Centre on 27

October 1997 was also extremely helpful.

Cooperative Arrangements

The Centre now has a complex structure with the
membership shown sbove. The core, supporting and
associate membership comprises:

= 5 universities

* 2 CSIRO divisions

* 2 state enferprises

* 8 industry partners.

These 17 participants are widely spread and create &
new challenge for cooperation and collaboration

compared to the initial Centre which was mainly

Tasmanian based.

However, the Director and Board have puf structeres in
place t0 meet the challenge and casure that the
cooperation will take place in accordance with CRC
obiectives. There are excellent relationships between the
research partners and the industry partners, and these

will underpin cooperation across the Centre as a whole,

Fhe Board has emphasised the aeed for cooperation
aeross the Centre in four key documents which have

been prepared with input from all stakeholders:
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*  Strategic Plan 1957-2000

*  Business Plan 1997/8-1998/6

*  Commusaication Plan 1998

*  Education and Technology Transfer Plan 1997-1998,

All of these plans identify strategies to ensure

cooperation at all levels and in all areas of activity,

A key featare of the management structure is the role of
the Program Coordinating Committees for each
research program. The commitices are chaired by
industry representatives and rotate meetings across

States,

Extensive cooperative arrangements aiso involve local

and overseas organisations.

The Cenire’s brief listed a number of approsches that
have been successfully adopted to foster collaboration
across CRC sites and fo involve staff and students at all
increase

fevels in  cooperative activities that

collaboration and the tegration of activities,

Research and Rescarchers
The research activity is conducted across three
Genetic Sustainable

Programs; Improvement,

Management, Resource Protection.

The Centre has developed a comprehensive set of
research deliverables that have been approved by the
Program Coordinating Committees and the Centre
Board. The rescarch deliverables are listed in the
Strategic Plan, and there Is & bi-annual reporting system
to monitor progress. A number of research oufcomes
have already been achieved since (he new Centre
commenced Hs wider activities and these were welt

summarised in the Centre brief prepared for the visit,

The outstanding research teams involve more than 80
research staff from the research providers and industry

pariners.

Application of Research

Fhe apphication of researcl will be in the sreas of
breeding, silviculture, and pest mansagement. The
strong involvement of industry in the Centre allows for
rapid technology transfer and a strong focus for the

application of research,

Commercial benefits have atready resulted from
previous Centre which have been calculated 1 .
mittion over 20 years of plantation growth, |=Bdlq_ d
the medium to long tenmn to a reduction of woog
of $4G per tonne each year, These benefils s
from better solutions in breeding programs wep
major reason for the increase in the number 4
partivipants in the new Centre. This has now leg ..
several other organisations showing an intereg |y

joining the Centre.

The Centre has identified the need for its research s y
both relevant and accessible to industry in the »
management plans listed above and has Idessifl
strategies for this purpose. .

The application of research is also catered for throng)
appropriate seminars, workshops, conferences

reluted extension and training activities,

Education and Training
The emphasis of the education program has been o
postgraduate research training with 42 PhD, MSc
honours students curreatly enrolied, with 10 sludent
on scholarships with industry. Students are o
supervised with industry supervisors whanews
possible. The strong industry focus has resulted M

recent graduates readily gaining employment.

Scholarships have been established from CRC funds
for students st afl three core participating universities
Other scholarships have been provided by industry &

have been obtained in open competition.

The CRC s involved i undergraduate {raining WU
stafl’ updating and restructuring forestry conrses at ¥ 3
pasticipating universities. Non-university staff 40

coniribute (0 leaching.

The Centro also contributes o school science aetivilie
by praducing school kits, conducting workshops, 1%

enouraging women 1o lake up forestry as a carest

Spocialist training has been mentioned previ

under appHeation of research.

The Hducation and Technology Transfer Program i
ted by an enthusiastic program manager who had 8
in place an excellent education program in the ._.rlgﬂd_

Centre, His role, and that of his assistant, i8
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defined in the Strategic Plan with expected ouicomes
that have been further developed in detail in the
Centre’s BEducation and Technology Transler Plan.

The plan Hsts obiectives, strategics and activities to
ensure that the Centre offers a broadened and
innovative program to neet the needs of all
stakeholders and raise community awareness in the

{RC and in forest science,

Management and Badget

‘The Centre, operating as a joint venture, s headed by
a strong Board vnder the leadership of an independent
Chair. The Board includes the Director and Deputy
Drirector as members and has further members coming
from each core participant organisation, The Chair of

the Advisory Panel is also a member of the Board,

‘The Advisory Pangl is chaired by an active researcher
from an industry core pariner and includes the Chairs
of the Program Coordinating Commitiees along with
three external independent expert advisers coming
from the academic sector. The Advisory Panel
provides scientific and technical advice and evaluation

tor the Director and Board.

A Managesment Commitiee supports the Director in the
day-to-day running of the Centre by implementing the
policies of the Board, {The Program Coordinating

Committees were discussed in an earlier section.)

Full details of the management structure and Board,
Panel and Committee memberships were provided in

the Centre brief.

The Board determines Centre policy, sirategic
divection and prionities. It has set guidelines for the
very elfective management and operation of the
Centre. As indicated above the Board has prepared and
published a new Strategic Plan and complementary
plans for business, communication and education, It is
pleasing to see how guickly these were put in place and
refiects positively on the malurily, experience and

achievements of the original Centre,

An outcome of these plans has been a set of

management and budget systems covering:
*  riennium program budgeling:

*  monthly reporting of financial accounts;

+ quarterly reporting of inkind contributions of

partner organisations;
* annual external audit of the full financial accounts;
« annual clent satisfaction audits;
+ approval, monioring, and gquarterly reporting of
rescarch deliverables;

* documentation, monitoring and quarterly reporting
on i

* quality control and approval of papers for
publication;

+ approval for commercial activities;

*  key accouni management systems.

The Cemtre has detailed staffing procedures which
recognise the procedures of the respective employment
agency. Induction of staff is facilitated by a Staff and
Student Handboolk.

The Centre has developed a comprehensive public
relations program. The major events were listed in the
Centre brief and covered research seminars, industry
ilaison and extension, landcare activities, open days,
workshops, commmunity consuliation, field days, and an
extensive schools program. Newsletters at the Cenire

and program level are published regularty.

The management and business tecam s highly
committed to ensuring the successful operation of the
Centre and s continuing the cxcellent reputation

established in the original Centre,

Conclusion

There is little to say other thas to compliment the
Centre on iis activifies {0 date and on the very sound
start # has made as a4 snew Centre involving new

research and industry partners.

Any fears that the Centre has taken on oo much
through extending its geography and its areas of inferest
are of 5o concern. The Board and the Birector have set
strategies and priorities (o see that the activities are
highly focussed and outcome orientated against proset

and agreed ‘deliverables’.

The Panel is confident that the Centre will continue the
high level of achievement reached to date and will do
everything possible 1o respond (o the expectations of the

Fifth Round Selection Commitiee.
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Publications

Genetic Improvement

Books and major reviews

Downes GM, Hudson IL, Raymond CA, Pean GH,
MicheHl AJ, Schimleck LR, Hvans R and Muner A
(1597}, Sampling plantation sucalypts for wood and
fibre properties,  CSIRO Publishing, Melbowme.
132pp.

Pous BM and Wiltshire RIE (1997
genetics and genecology. In “Fucalypt Ecology:

Fucalypt

Individuals o Ecosystems™. {Ed. I Willlams and 1
Woinarski}, pp. 56-91. (Cambridge University Press:
Cambridge.}

Refereed Publications

Aragio JA, Sousa R, Lemos L and Borralho NMG
{1997). BEstimates of genetic parameters and prediction
of breeding values for growth in Eucalyptuy globulus
combining clonal and full-sib progeny information,
Silvae Genetica 45, 223-226,

Chambers PG and Borratho NMG (19973, Importance
of survival on shorf-rotation {ree brecding programs,
Canadian Journal of Forest Research, 27, 911917,

Chambers PGS, Potts BM and Tilyard P {1997), The
genetic control of flowering precocity in Fucalvprus
globulus ssp. globulus. Silvae Genetica 46, 207-214.

Dicters MI, Nikles DG, Toon PG and Pomsoy P
{1997}, Cenetic pazameters for F| hybrids of Pinus
caribaea var. homdurensis with both P oocarpa and P
recunumanil. Canadian Journal of Forest Research 27,
1024-1031.

Dungey HS, Potts BM, Camegic A and Ades PK
{1997},
variation in damage 10 Eucalyptus nifens, E. globudus
and their Fy hybrid.  Canadian Journal of Porest
Research, 27, 750-759,

Mycosphaerelle leal disease; CGenetic

Greaves BL, Borralho NMG and Raymond CA (1997).
Breeding objective for plantation eucalypts grown for
production of kraft pulp. Forest Science 43, 465-472.

Greaves BL, Borralho NMG and Raymond CA
{1997}, Assumptions underlying the use of economic
weights - are they valid in bredding for eucalypt kraft
pulp? Forest Genetics 4, 35-42,

CGreaves BL, Borralho NMG, Raymond CA, Evans R
and Whiteman P {1997). Age-age comrelations in and

relationships between basic density ang Efrug
Eucalyptus nitens, Silvae Genetica 48, 264-27g

Hardner CM, Potts BM and Gore PI, {1998y,
relationship between Cros$ success and
proximity of Fucalyptus globulus ssp.
parents, Bvolution 52, 614-618.

Lemos L, Carvalho A, Aratio JA and Borralg
{1997}, Short Note - Importance of additive

and specific combining ability effects for ruyyr
ability of stem cuttings in Encalyptus globutus, 3j|
Genetica 46, 307-308,

MacDonatd AC, Borratho NM{G and Potts BM {
Genetic variation for growth and wood density

Eucalyptus globulus ssp. globulus in Tasmania, Sil
Clenetica 46, 236-241,

Muneri A {1998}, Kraft pulping properties of
mearnsii and Eucalyptus grandis grown in Jim
South African Forestry Journal 179, 13-19,

Muneri A and Balodis V {1997}, Determining
coarseness of small wood samples for Acacia
and Fucalyptus grandis using Kajaani F5200
analyser. Appita 50, 405-408.

Nesbitt KA, Potts BM, Vaillancourt RE and Held
{19973, Fingerprinting and pedigree analysis
Eucalyptus globulus using RAPDs, Silvae Ge
46, 6-11.

Raymond CA (1997}, Flowering biology, genetics
tree breeding. Book chapter in ‘Biack Wattle nid
Utitization: Abridged English Fdition {Bds: /
Brown and Ho Chin Ko). Rural Industries

and Development Corporation, RIRDC Puhli
No. 97772, pp 18-27.

Raymond CA and MacDonald AC (1998},

shoot your pilodyn: within tree variation in .
density in plantation K. globulus and £ i |
Tasmaniz. New Forests 18, 205-221.

Raymond CA, Volker PW and Williams ER (194
Provenance variation, genotype by enyirel
interactions and age-age correlations for FuitiE
regnans on aine sites in south eastern Australis.
Genetics 4,235-251.

Searle SD, Owen JV, Wiliams ER and Raym?”‘*
(1998). Variation in frost tolerance withi®
provenances of Acacia mearnsii De Wild. At
Foresiry 61, -6
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Sorio F and Borralho NMG (1998} The genctics of
sesistance of Phovacantha semipunctata attack in
Eucabypius globudus in Spain. Silvac Genetica 46,
365-369,

Steane DA, Byrne M, Vaillancourt RE and Potts BM
{1998}, Complex interspecific interactions in
Eucalyptus: evidence from the chloroplast. Australian
Biologist 11, 39-46,

Steane DA, Byrne M, Vaillancourt RE and Poits BM
{1998). Chloroplast DNA polymorphism signals
compiex interspecific imteractions in EBucalyptus
{Myraceae). Australian Systematic Botany 131, 25-40.

Tyson M, Vaillancourt RE and Reid J8 (1998}
Determination of clone size and age in a mallee
cucalypt using RAPDs. Awstralian Journal of Botany
460, 161-172.

Wei X and Borralho NMG (1957). Genetic control of
wood basic density and bark thickness and their
relationship with growth traits in Frcalvpus wrophyvlia
in south cast China, Silvae Genetica. 46, 245-249,

Wei X and Borratho NMG (1908} Use of mixed
model to account for mortality and selective thinning
whon ostimating genetic parameters. Forest Science.
44, 246-253.

Wiltshire RIE, Potis BM and Reid 1B (1997}, The
genetic control of reproductive and vegetative phase
change in the Eucalyptus risdoniitE, tenuiramis
complex. Australian Journal of Botagy 46, 45-63.

In Press

Borralhe NMG  and  BPutkowski GW  (1998).
Comparison of rolling front and discrete generation
breeding strategies for trees. Canadian Jouwrnal of
Forest Research, 28.

Dutkowski GW and Potts BM {1998). Geographic
patterns of genetic variation in Ewcalyptus globulus
ssp. globulus and a revised racial classification.
Austrahan Journal of Botany 46.

Cea L, Me Connochie R and Boryaiho NMG {1998).
Genetic parameters for growth and wood density traits
in Eucalyptus nitens in New Zealand. New Zealand
Joursal of Forestry Science 27.

Greaves B, Borralho NMG, and Raymond CA
{1998}, Barly selection for kraft pulp in plantation
cucalypts. New Forests,

Prasad NS and Dieters MY {1998). Genetic control of
growth and form in early-age tests of Casuaring
eguiserifolia in Andrah Pradesh, India, Forest Bcology
and Management,

Raymond CA, Banham P and MacDonald AC {1998},
Within tree variation and genetic control of basic
density, fibre Iength and coarseness in Ewcalypius
regnans in Tasmania, Appita,

Raymond CA and Muneri A, {1998 Non-destructive
sampling of Bucalypius globulus and E, nitens for
wood properties. 1. Basic density. Wood Science and
Techrology.

Raymond CA, Muneri A and MacDonaid AC (1998).
Non-destructive  sampling for basic demsity in
Fucalyptus globulus and E. nitens. Appita,

Schimleck LR, Michell A), Raymond CA and Munert A
£1998).  Assessment of the pslpwood quality of
standing irecs using near-infraved spectroscopy. Journal
of Near Infrarcd Spectroscopy.

Shepherd M and Henry R (1998). Monitoring of
fluorescence during DNA meldng as a method for
discrimination and detection of PCR products for
varietal identification. Molecular Breeding.

Skabo 8, Vaillancourt RE and Potts BM (1998). Fine-
scale genetic structure of Fucalyptus globulus ssp.
globulug forest revealed by RAPDs. Australian Journal
of Botany, 46.

Vaillancourt RE, Skabe 8, and Gore P (1998}
Fingerprinting for quality conirol in breeding and
deployment, Austraiian Forestry.

Wei X and Borralhio NMG (1998}, Genetic contiol of

growth traits in Eucelyptus wophylle in south cast
China. Silvae Genetica. 47,

Unrefereed publications

Aradjo JA, Lemos L, Ferreirs JU and Borralho NMG
(1897). The RAIZ Eucalypius globulus breeding
program: a BLUP rolling-front strategy with a mixed
clonal and seedling deployment scheme. In
“Silviculture and Improvement of Bucalypts’, Vol 1, pp
371376, Proe. YUERQ Conf., Salvador, Brazil, 24-29
Aungust, 1997, EMBRAPA,

Borratho NMG (1997 Seed orchards or cuttings: which

is the best? le ‘Silviculmie and Improvement of
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Bucalypts’, Vol 1, pp 330-335. Proc. IUFRG Conf, cuttings of Pinus radiata. Pp 125-128, Hlm,-t%
Salvador, Brazil, 24-29 August, 1997, EMBRAPA, FUFRO 97 Genetics of Radiata Pine, Rotoryy we

Zealand, 1-4 De ber 1997 {(FR!
Chambers PL, Borralho NMG, Banham PW and Cox aand, comber 1997 (FRI Bulletin No,

RE (1997). Dmpact of wood selection fraifs on a Powell M, Borralho NMG, Wormald N apd ‘:Im..l
thermo-mechanical pulping svstem using  Pinus {1997y, What-X - A program to Optimise selection
radiate 1w produce newsprint, pp. 1334159, mate allocation in tree breeding. In *Silvicultype
Proceedings of JUFRO 97 Genetics of Radiata Pine, Improvement of Escalypts’, Vol L, pp 427.432.
Rotorua, New Zealand, 1-4 December 1997 (FRI IUFRO Conf., Salvador, Brazil, 24-29 Auguy, |99

Bulletin No. 203}, EMBRAPA.

Dicters MJ and Nikies DG {1998}, Predicting the

performance of the Pipus efliottli var, ellionii x P

Confidential Reports
Vaillancoust RE and Skabo S (1998}, Fin

E. nitens ramets using RAPD. Confidential

carthbaea var. hondurensis hybrid in Queensland, In
Froc, 6th World Congress on Genetics Apphied to
Livestock Production, Armidale, NSW Australia, submitted to the Southern Tree Breeding Assoi
January 11-16, 1998 | Vol 27. Animal Genetics and (STBA) and 1o Forestry Tasmania.

Breeding Unit, Univergity of New England, Armidale. Black P. Vaillancourt RE and Potls BM (|

pp. 495-498, Encalypius globuluy inter-race diallel 1997, Report ;

Dicters MJ and Nikles DG (1997). The genelic 9, CRC for Sustainable Production Porestry.
improvement of Caribbean pine (Pinus carthaea Hingston A and Potts, BM (1998}, ‘A ple

Morelet) - building on a lirm foundation. In Proc. 24th catalogue of imsects collectod from Howers
Southern Forest Tree Improvement Conference, Fucalypms  globulus subsp. globulus In o
Orlando, FL., June 16 - June 12, 1997 | University of Tasmania. Fechnical Report No. 5, CRC for S
Florida, Gainesville, L. pp. 20. Production Forestry.

Dutkowski GW, Potts BM and Borralho NMG {(1597). Jordan O, Dutkowski GW, Potts BM, MacDonald -
Revised racial classiltaction of Eucalyptus globulus Tilyard P and Borralho NMG (1998),  ‘Review
ssp. globuliy and the importance of including race in genetic parameters from five NFP base population i
analysis of progeny frials. In ‘Silvienlture and of E. globuluy’ Technical Report No. 6, CRC
Emprovement of Bucalypts”, Vol 1, pp 323-329. Proc. Sustainable Production Forestry.

FUFRO Conf,, Saivador, Brazil, 24-29 August, 1997,

EMBRAPA.

| __ | ~ Sustainable Management
Harweod CE, Nikles DG, Pomroy PC and Robson K

(1997}, Genetic improvement of Fucalyptus pellita in Refereed Publications _
north Queensland, Austrabia, In ‘Silviculiure and Batiaghia M and Sands P (1997). Modelling 1

Improvement of BEucalypts’, Vol 1, pp 215-226. Proc. productivity of Eucalyptus globulus in .-.;:.;umiﬂ
IUERO Conf., Salvador, Brazil, 24-29 August, 1597, clmatic and site Factors. Australian Journal of Pl

EMBRAPA, ' Physiology 24, §31-850.

McCranahan ME, Boratho NMUG, Greaves GE and Bataglia M and Sands PJ (1998), Process-based |
Whiternan PH (1997), Estimates of varlances and productivity models and their application P !
heritiabiditles, and genefic correlations between management, Forest Bcology 3ndManagememmz"

propagule types, for growth and form in seedlings and 32,
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Cromer RN, Balodis B, Cameron D, Garland CP,
Rance S and Ryan P (1998} Eucalyptus grondis
fertilizer trlals: growth, wood properties and kraft pulp
yiekd, Appita 1. 83, 45-45.

Misra RK (1997). Maximum axial growth pressures of
the Iateral roots of pea and eucalypt. Plant Soil 188,
16i-171).

Misrs RE, Tussbull CRA, Cromer RN, Gibbons AKX
and LaSala AV (1998). Below- and above-ground
growth of Fucalyprus nitens in a young plantation. L
Biomass. Forest Beol. Manage. 196, 283-253.

Misra RE, Turnbull CRA, Cromer RN, Gibbons AK,
LaSala AV and Ballard LM (1998). Below- and above-
ground growth of Eucalyptus nitens in a young
plastation. [. Nitrogen and phosphorus, Forest Hcol.
Manage. 146, 295-305.

Pinkard EA and Beadie Cl. (1998}, Effects of green
pruning on growth and stem shape of Eucalypius
nitens. New For. 18, 167-126.

Pinkard HA, Beadle CL, Davidson NJ and Battagha M
{1998}, Photosynthetic responses of Eucalyptus nitens
{Deane and Maiden) Maiden to green pruming. Trees
12, 115-129.

Feixeira PC and Misra RK {1997). Erosion and
sediment characteristics of cultivated forest soils as
affected by the mechanical stability of aggregates.
Catena 30, 119-134.

Turnbull CRA, Beadle CL, McLeod R and Cherry ML
{1997). Clearing with excavators and nitrogen fertiliser
increases the yield of Eucalyprus nitens in plagtations
established on 8 native forest site in southern
Tasmania, Aust, For, 6, 109-115,

Wang X7, Smethurst PI and Holz GK (1998). Nitrogen
fluxes in surface soils of I-o 2-vear-oil eucalypt

plantations in Tasmania. Asst. §. Soif Res. 36, 17-29,

Warren CR, Hovenden M, Davidson NJ and Beadle
CL. (1998), Coid hardening reduces photoinhibilion of
Eucalyprus  nitens and FE. panciflora at frost

temnperatures, Cecologia 113, 350-359,

In press

Battaglia M, Cherry ML, Beadle €I, Sands PI and
Hingston A (1998). Leaf area index prediction in
cucalypt plantations: accommodating the effects of

water stress and lemperature. Tree Physiol,

Battaghia M and Sands PI {1998). Application of
sensitivity analysis o a model of Eucalyptus globulus

plantation productivity. Ecological Modelling.

Hovenden MJ  and Warren CR

energy  dissipation

{199%),
Photochemisiry, and  cold-
hardening in Fucalypius nitens and E paucifiora,

Aust, 1. Plant Physiol.

Hunt MA and Beadle CL (1998). Whole-tree
transpiration and water-use partitioniag between
Eucalyprus nitens and Acacia dealbata weeds i a
shogt-rotation  plantation in northeastern Tasmaria,

Tree Physiol

Mummery I, Battaglia M, Beadle CL, Turnbull CRA.
and Mcleod R (1998). An application of terrain and
environmental modelling I a luige-scale forestry

experiment. Forest Ecol. and Manage.

Pinkard HA and Beadie CL (1998). Regulation of
photosynthesis of Fucalyptus nitens (Deane and

Maiden) Maiden following green pruning. Trees.

FPinkard BA and Beadle CL {1998). Above-ground
biomass partitioning and crown architecture of
Eucalyprus nirens {Dean and Maiden) Maiden

following green pruning. Can, J. For. Res,

Pinkard EA, Battagiia M, Beadle CL and Sands P§
{1998). Impact of physiological responses fo green
pruning on net biomass production of Eucalyprus

nitens {Deane and Maiden} Maiden. Tree Physiol.

Smethurst P, Line MA and Moroai MT (1098). Soil
microbial blomass and activity in two plantation soils

after fertilization. Tasforests.

White DA, Beadle CL., Worledge D, Honeysety § and
Cherry M (1998}, The influence of drought on the
relationship between leal and conducting sapwood
arca in Eucalyprus globulus and Eucalypius nitens,

Trees.
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Unrefereed Publications

Battaglia M (1998). Maiching species fo sites. Farm
Forestry Techaical Information Sheet No 5. Level 2.

Private Forests Tasmania.

Beadle CE. (1997} Dynamics of leaf and canopy
development. In ‘Magagement of soif, water and
natrienis in tropicai plantation forests” (FKS Nambiar
and AG Brown, eds). ACIAR, Canberra. pp 169-212.

Beadie CL (1998}, Planting. Farm Forestry Technical
fnformation Sheet No i6. Level 2. Prvate Porests

Tasmanis.

Beadle CL, Banham PW, Worledge I, Russell 81,
Hetherington 81, Honeysett J and White DA (1997).
Irrigation increases growth and improves fibre guality
of Fucalyptus globulus and Eucalyptus nitens.
Proceedings FUPRO Conference on Sibviculture and

Issprovement of Eucalypts Volumne 4, p 155,

Boardrman R, Cromer RN, Lambert Mi and Webb M
(1897). Forest planiations. In ‘Plant analysis and
interpretation manual’ {D} Reuter and JB Robinson,
eds). CSIRO Publishing, Melbourne, Australia.

MeArshur C and Beadle CL (1998). Browsing damage
to seodiings. Farmm Forestry Technical Information

Sheet No 8. Level 2. Privafe Forests Tasmania,

Smethurst PJ {1998). Slash managemest in femperale
eucalypt plantations: a mini-review. CRC Sustainable
Production Foresiry. Technical Report No. 1.

Smethurst P§ (199%), Fertilisers. Farm Forestry
Technical Information Sheet No 17, Level 2, Private

Forests Tasmania.

Teixeira PC and Misra RK (1997). Measurement and
prediction of nitrogen loss due to crosion of forest
scils. Proceedings of the IUFRO Conference on
sitviculture and improvement of eucalypts, Volume 4
Eavironmental and socizl impacts of eucalypt
plantations, pp 161-165. Salvador, Brasil, 24-29
August 1997, A

Resource Protection

Refereed publications
Candy SG (1997). Growth and yield modely log

Eucalyptus nitens plantations in Tasmanis and Me,
Zealind. Tasforests 9, 35-50.

Candy SG and Gerrand A (1997).  Comparison of
financial retums from sawlog regimes for Evcatyp

niteny plantations in Tasmania. Tasforests 9, 167-104.

Clarke AR, Zalucki MP, Madden JL. Patel V§ sl
Patesson SC (1997). Local dispersion of the
Encalyptus leaf beetle, Chrysophtharta bimirniag
{Coleoptera: Chrysomelidae), and implications for
forest protection, Journal of Applied Ecology 34, BIT-
816,

Congdon BC, Lange CL and Clatke AR (1M7L
Gieographical variation and gene flow in the
Eucalyptus  defoliating beetle  Chrysaphiharia
bimaculata (Coleoptera: Chrysomelidae), 1. Agpl
Feol 34, 1287-1292.

Crous PW, Wingftield MJ, Mohammed C and Yaan 20}
(1998). New fotiar pathogens of Eucalyptus from
Australia and Fndonesia. Mycological Research W)
527 - 332

Efek JA (1997} Assessing the impact and Elplﬂﬂrli_.
options for managing leaf beetles in cucalyfl
planiations. Tasforests 9, 139-154.

Li H, Madden JL and Potts BM (1997). Variation I
leaf waxes of Tasmanian Eucalyptus spp. 1. ‘!ﬂbﬂﬁ
Symphyomyrits. Biochem. System, Ecol. 25, 631 6570

MeAsthur € and Turner S (1997 Fﬂﬂdl“';
preferences of captive brushtail possums for encalff®

and acacia foliage. Tasforests 9,155-162.

Steinbauer MJ (1997). Notes on Psaltoda moem
(Clermar) (Hemiptera: Cicadidae) in Tasmania. Aus
nt. 24, 169-171.
Steinbauer MJ (1997). The incidence and pelati®
sod) .__
mipter™

shundance of Amorbus obscuricornis (Westw

Gelonus  tasmanicus  (Le  Guillow) (He
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Coreidae) in southern Tasmania and their performance
on selected Hucalypius species. Anst. ). Zool. 45, 631-
649,

Steinbauer MJT (1998), Seasonsi fluctuations in body
weight, lipid content and the starvation-Jongevity of
Amorbus obscuricorniy {Westwoody and Gelonus
rasmanicus {Le Guillou} {Hemipiera: Coreidae). Aust.
I. Entomed. 37, 90-96.

Steinbaver M), Clarke AR and Madden JI. (1998).
Orviposition preference of a Eucalypius herbivore and
the importance of leaf age on interspecific host choice,
Heol. Entomod. 23, 201-206.

In press

Baker 8C, Elek JA and Candy SG {1998}, The food
consumplion and utilization, development time, and
mortality of immature leal beetles, Chrysophtharia
bimaculate  {Coleoptera:  Chrysomelidas) on
Fucalyptus nitens and E. regnans follage. Agriculiural

and Forest Entomology.

Beveridge N and Flek I (1998) Effects of a
bicinsecticide, Bacilluy thuringiensis var. tencbrionis,
on ihe predator, Chauliognathus lugubris (1)
(Coleoptera: Cantbaridae). Australian Journal of

Entomology.

Bulinski § and McAsthur C (1998). An cxperimental
field study of the effects of mammalian herbivore
damage on Fucalyptus nitens seedlings. Forest

Ecology and Managemenat.

Clarke AR {1998).
immature  stages of Chrysophtharta  bimaculaia

Day-degree estimates for the

(Olivier) {Coleopters:  Chrysomelidae). Awst,

Entosnol

Clarke AR, Paterson SC and Steinbaver MT (1998}
Larval trapping as a means of sampling Faropsing
{Coleoptera: Chrysomelidae: Chrysomelinae) from

Eucalyprus forests. Col. Bull

Clarke AR, Paterson SC and Pennington P {1998).
GyHenhal

Curculionidae) oviposition on seven naturally co-

Gonipterns  seatellatus {Coleoptera:

occurring Eucalyprus species. Forest Ecology and
Management 95.

Clarke AR, Shohet D), Patel VS and Madden Ji. {1998},
Overwintering sites of Chrysophtharte bimaculata
{Olivier) (Coleoptera: Chrysomelidae} in comsmercially
managed Eucalyprus obligua foresis. Aust, 1. Entomol.
37,

Foley W, Tason GR and McArthur C (1998). Role of
plant secondary metabolifes in the nutritional ecology
of mammalian herbivores - how far have we come in 25
yvears? Book Chapter in: Proceedings for the

Internaional Herbivore Conference.

Matthiossen IN and Learmonth SE (1998), Seasonally
contrasting  activity of African black  beetle,
Heteronychus arator {Colcoptera: Scarabaecidae):
status  and

imphications  for  populations, pest

management, Bulletin of Entomological Research 88

Ramsden N and Elek  (1998). The hLife oycle and

development  rate of Chrysophtharta  agricola
{Coleoptera: Chrysomelidae) on Eucalypius nitens at
two temperature regimes. Australian Jowrnal of

Entomology.

Steinbaver MJ and Clarke AR (1998).  FHield
observations of dispersion, mating and development of
Amorbus  obscuricorniy  (Westwood) {Hemiptera:

Coreidae). Australian Journal of Entomology. 37.

Steinbaser MJ, Clarke AR and Paterson SC (1998
The influence of coppiced and non-coppieed sucalypts
on the foraging behaviour and development of Amorbus
obscuricornis (Westwood) (Hemiptera: Coreidae).

Bulletin of Entomological Research.

Unrefereed publications

Boland I, Davison £, Dyer R, Floyd R, Lawrence §,
Maddern L, Mutzig S, Shedley € and Speiiers J (1998).
Surveillance and monitoring of Eucalyprus globudus
plantations in the souwth west of Western Anstralia.
Phase 1 Development of surveillance method. Cutin

Consulting Services, 64 pp.

Rulinski (1998}, Can we predict veriebrate browsing

damage In Thsmanian eucalypt plantations? 1lth
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Austratian Vertebrate Pest Conference.  Promaco

Conventions Pty Lid (publisher), pp. 255-257.

Llek JA (I998). Assessing the impact of insect
defoliation on plantation cucalypts. Procecdings of the
nternational Congress of Forest Insect Pests, August,

197, Pucon, Chile,

Elek IA, Beveridge N and Ramsden N {1998}, To Bt
o not to B Is a Boeofllus thuringiensis-insecticide
suifable for IPM o control leaf beetles in eucalbypt
plantations,  Proceedings of the Sixth Applied
Entomological Research Conference, September,

1098, Brishane, Australia,

Floyd RB (1998). insect pests of temperate eucalypt
and acacia plantations in Australia, Procecdings of the
Workshop on Insect Threats o Bucalypt and Acacia

Plagtations. Bogor, 1997,

Floyd RB and Raymond CA (1998). Insect resistance
of Eucalyptus species in Australia, In Proceedings of
the Inwernational  Workshop of  Forest  Pest

Mausagement. Pucon Chile, 1997,

Hloyd RB, Farrow RA, Farrell GS and Court MM
CEO98), Insect feeding on Acacia mearnsii 1 south.
east mainland Australin. Proceedings of the Third

International Acacia Workshop, Hanol, 1997,

MoeArthur C (1998}, Using diet selection as a wol for
reducing herbivore browsing damage to seedlings in
forestry. 1ith Australian Vertebrate Pest Conference.
Promace Conventions Pty Lid {publisher). [SBN |
86308 067 8, pp. 259261,

MeArthur C and Beadle C (1998). Browsing damage
o seedlings.  Famm Forestry Technical Information
Sheet No. 18, Level 2. Cooperative Research Centre
for Sustainable Production Forestry, Privaie FHorests
Tasmania, DPIE p. 6,

Mitner R and Floyd RB {1998), Development of

mycotnsecticide to control astumn gum moth, CSIRG

Eromology, Technical Report'No 77,

Wang H, Floyd RB, Farrow RA, Gao C, Lin C, Ren H,

Farrell GS and Xu'T' (1998). Insect damage on Acgcia

mearnsti in China. Proceedings of the Ty

International Acacta Workshop, Hanoi, 1997,

Theses completed

Jackson B (1997). Chloroplast DNA variation i
Euealyptus  globulus.  Honours, University  or

Tasmania,

Kelly € (19973, Ap cxamination of the natura
varkation and genetic control of relative bark thickness
in Eucalyprus globulus ssp globulus, Honours,

University of Tasmania,

Marrison M (1997}, Importance of islands a3 refuges
for regeneration of pencil pine, Athrotoxis

cupressoides. Honours, University of Tasmania,

Marsh N {1998}, Browsing of Evcalyprus scedlings by

nrarsupial herbivores, Phid, University of Tasmania,

Papworth N (1997). Germination niche for dry
scelerophyl  encalypts. Honours, University of

Tasmania.

Teixeira P {1998}, Hrosion and nirogen loss From
forest soils in relation to soil structure. Phi,
Usniversity of Tasmania.

Wet X {1998). Genetic evalaation of Fucalypfus
wrophylla for pulp produciton in sowtheast China.
PRI3, University of Tasmania,

Willinms K (1998). Predicting eucalypt distributions
in Tasmania. PhD, University of Tasmania.

Wilson S (I99R). Water stress to transplanted
Eucalyptus regnans and Fucalytus nitens seedlings.

Phiz, University of Tasmania.
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Genetic Improvement

Milgate AW, Yuan 20, Vaillascourt RE, Powell MB
and Mohammed C {1997). Mycosphaerella specics
associated with leaf blotch of Eucalvptus globulur and
Eucalyptus  nitens  in Tasmanian  plantations.
Proceedings of the 11th Biennial Conference of the
Australasian Plant Pathology Society, Perth, WA, 29

Sept. - 2 Qct, 1997,

Mitchell AG, Potts BM and Vaillancourt RE (1997,
Alozyine varlation in Huecalyping globulus ssp.
globulus. Poster presented at the Opening Symposium
of the Centre for Biodiversity and Evolutionary
Biology, 12 July 1997,

Moran, GF {1997, Towards molecular hreeding of
forest trees for guantitative traits. [nvited paper.
Genetics Society of Australia Apamual Conference,

September 1997, Perth.

Potts BM, Vaillancourt RE, Skabo S and Hardner OM
{1997},
forests.  Prosenmted at the Opening Symposium of the

Fine scale genelic structuse of Ewcalypius

Centre for Biodiversity and Evolutionary Biology, 12
July 1997,

Raymond CA and Greaves BL (1997, Developing
breeding obiectives for kraft and cold soda soak
{CCS) pulping CTIAAUFRG
international Wood (Quality Workshop on "Timber

of eucalypis.

management toward wood quality and end-prodect
value". Quebec City, Canada. 18-22 August, 1997,

Reid 18 {1998). Participant in a symposium entitled
- 2020 Vision at Shell
International Renewable, Fast Malling, UK, June
1998

Forest Biotechnology

Schimleck LR, Michell A¥ and Raymond CA {1997).
Assessment of the pulpwood quality of standing (rees
using near-infrared speciroscopy. 8th Infernational
Conference on Near-Infrared Spectroscopy. Essen,
Germany, September, 1997,
Steane DA {1997},

interactions in Excalypius! evidence from chloroplast
DNA,

Molecular Systemnatics, [nternational Meeting of the

Complex interspecific

Poster presented at Advances in Pland

Systematics Association and the Linnean Society.
University of Glasgow, Scotland, UK, 13-15 Angust
1997,

Steane DA (1997). Complex interspecific interactions
in Eucalyptus: evidence from chloroplast DNA. Poster
presented at Systematics - First Biennial International
Conference of the Systematics Association, St Anne's
College, Oxford, Bugland, UK, 1921 August 1997,

Sustainable Management

Battaglia M and Sands PI (1998 Application of
sensitivity analysis to a model of Fucalypitus globulus
plantation productivity. Presented at MODSIM 97,
Intermational Congress on Modelling and Simulation,
%-11 Drecember, Hobart.

Kile GA, Booth TH, Cromer RN, Marcar N, Myers B
and Polglase FJ (1998}, The role of plantations and
farm forests in sostainable land management. [n
Hoosting international competitiveness in Australian
tirber and forestry’. AIC Conference, Sydney, 29-30
April 1998,

Mummery D, Battagiia M, Grant ) and Sands PJ
{1997). Use of a productivity model to contrast the
spatial performance of EBucalyptus globulus in
Tasmania using low and high resolution landscape and
soil inputs. 1997 World Conference on Natural
Resource Modelling, 15-18 December, Hobart.

Mummery D, Battaglia M, Beadle CL, Tumbull CRA
and Mecleod R (19970 An apg;iiéatim of terrain and
environmental modelling in a large-scale forestry
experiment. Presented at MODSIM 97, International
Congress on Modelling and Simulation, .14

December, Hobart.

Sands P¥, Rawlins W and Battaglia M (1998), Use of 2
simple planiation productivity moedel to study the
profiiability of irrigated Eucalyptus globulus. 1997
World Conference on Natural Resource Modelling, 13-
18 December, Hobart,

Smethurst PT (1997 Use of soil sclutions o delect

inadequate nitrogen supply in Eucalypius nifens

plantations, Presentation to workshop ‘Research and




66  CRC for Sustainable Production Forestry — Annual Feport 1997/98

management of soils and nufrition In enpalypt
plantations’, Research Working Group 3 Mesting.
Burnie, Tasmania. 12-17 October 1997,

Smethurst PJ (1998). Predicting fertiliser responses in
young Tassmanian eucalypt plantations. Pregentation to
workshop "What's new in sile management for
establishment of pine and eucalypt plantations™?” My
Gambier, South Auskralia, 2021 May 1998,

Resource Protection

Candy SG (1997}, Iwproving sampling efficiency for
population monitoring of a forest insect pest using
mixed Poisson regression models. Paper presented 1o
Resource Modelling Assoclation World Conference,
Hobart, 15-18 December 1997,

Clarke A and Paterson § (1997}, Gonipterus scutetlatuy
Gyllenhal {(Coleoptera: Curculionidag) oviposition on
seven naturally co-occurring Eucafypiuy species.
Program and Abstracts of the 28th Annual General
Meeting and Scientific Conference of the Australian

Entomological Society, Melbourne, p. 38,

Blek JA (1997).

defoliation on plantation eucalypts, Paper presented at

Assessing the impact of insect

the International Congress of Forest Insect Pegts,

August 1997, Pucon, Chile.

Hloyd RB (1997}, Insect pests of temperate cucalypt
and aeacia plantations in Austratia, Paper presented at
the Workshop on Insect Threats to Eucalypt and Acacis
Plantations. Bogor, 1997,

Floyd RB and Raymond CA {1997}, Insect resistance
of Eucalyptus species In Australia, Paper presented at
Workshop  of
Management. Pucon Chile, 1997,

the International Forest  Pest

Floyd RB, Farrow RA, Farrell GS and Court MM
(19973, Insect feeding on Acacia mearnsii in south-
cast mainland Avstralia, Paper presented at the Third

International Acacia Workshop, Hanol, 1997,

Lakacs Z (1997} The effect of phenotypic plasticity on
the seasonal phenolegy of autumn gun moth,

Munesampela privata, Program and Abstracts of the

28th Annual General Meeting  and Seientine
Conference of the Australian Entomological Society

Melbourne, p. 41.

McArthur C (1997}, Feeding behavicur of Marsupiaf
browsers of eucalypts.  Presented 0 employess of
North Forest Products and other interested memberg of
the Torestry industry, at North Forests Burnie, Ridgley

Tasmania, 24th June.

MeArthur C{1997). Reducing damage to seedlings by

mammals.  Invited spesker to the Tasmaniag

Arboretum Inc. at Devonport, 23rd Septemnber.

MeArthur C {1997), Proferences, damage and cover
crops: interactions between mammals and eucalypt
plantations. Invited speaker to APPITA af their AGM,
Hobart, 4th December.

MeArthur € (1998}, Possible Implications of shash
management on eucalypt treefarms on browsing
damage in Tasmanian plantations, Presented o the
Stash Management Workshop, North Forest Products,
Ridgley, 2ad June,

Mokammed C, Savva MH and Hall MF {1997}
Reduction of loss from stem decay in Eucalypius
niteny plantations grown for saw log and vencer. [s
Proceedings from the JTUFRO Root and Buie Roks
Working Party Ninth International Conference.

Carcans, France August 31 - September 7, 1997,

Mohammed C, Savva MH and Fall MFE {1997
Reduction of loss from stem decay in Eucolypius
nitens plantations grown for saw log and veneer
Australasian Plant Pathology Society, 11th Biennis!
Conference, Perth, September 29 - Gorober 2, 997

{abstract),

Simmul TL (1997). Biology of the Fireblight Beetle.
(Lrichson)  {Coleopiel®
Chrysomelidae) a defoliator of silver wattle. Presented
at the National Treefest, May 1997 Simmul TL (1997)

Program and

Pyrgoides  orphana

Biology of the Firebliglht Beete,
Abstracts of the 28th Annpal General Meeting and
Scientific Conference of the Australian l:'fimf)rm1{}25‘:3§

Society, Melbourne, p. 44
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Public Relations

Presentations

Boyer K {Acting Chancellor, University of Tasmania)
{1998}, Launch of Women in Forest Science project
{University Centre, Usniversity of Tasmania), 50
participants {7 May 1998).

Carson, M1 and Haines, RI Biotechnology systems for
mereasing timber prodaction from plantation forests,
Invited paper preseated to the Asia Business Forum
Conference on Plantation Forestry, Malaysia, May
1998,

Davidson N {1998}, Research conducied by the CRC-
SPF {University of Tasmania Discovery Day), i80
participants (May 1998}

Davidson N (1997).  ‘Sustainable forestry and the
environment’ (2 lectures {0 Eavironmenial Studies
students, Hobart College), I8 participants, {August
19497,

Pavidson N (1997}, New technology developed at the
CRC-SP¥  (Hutchins  School), 15 participants,
{October 1987

Davidson N (19973, Novel research of the CRC-SPF
{Plant Science Open Day, University of Tasmanial,
120 participants (November 1997,

Davidson N and Buarrell ¥ {1998, Bush art and tree
walk (Fobart City Council, School Holiday Program),
12 participants {February 1998}

Pravidson N {1998}, How the bush survives g bushfire
{Kingborough Council School Holiday Program), 10
participants {February 1998).

Davidson N {1998),  Seed collecton for forest
revegetation (Merey School, Kingston), 30 participants
{March 1998}

Davidson N {1998), Effects of fire on the bush (Friends
School}, 25 participants {April 1998).

Redd 1. (1998) Management structure and research of

the CRC-SPE, talk to visiting Chinese delegation,
(May 1908},

Haines, RJ 1998. Meeting the 2020 challenge in
Queensland. Invited paper presented (o the Forestry
and Paper Forum, Melbourne, May 1998,

Haines RI 1998, Forest biotechnology, current
applications and future possibilities in the genetic
improvement of trees. Invited paper presented fo the
Sixth Pacific Rim Bictechnology Svimposium, Hong
Kong. June 1998,

Henry RI, and BHarris PL Molecular distinction of
menocotyledons and dicotyledons.  5th Tnternational
Congress of Plant Molecular Biology, Singapore 1997,
Steane B (1998}, Tulk to a scientist (Kingston Primary
School}, 32 participants (May 1998},

Saftigna P and Mathers N (1998}, Nudrient and carbon
cycling in forest soils {Griffith Universily Discovery
Day}, 100 participants (June 1998),

Shepherd M, Me Lauchlan A, Homer L, henry RI. A
rapid assay for plant breeding applications hased on
capilary-PCR combined with real time fluorescent
detection. 5th International Congress of Plant
Molecular Biology, Singapore 1997

Walker, SM and Haines, R) 1997, Fvaluation of clonal
strategles for Acacias. Paper presemted at Thivd
International Acacia Workshop, Hanet, Vietnam, 27-36
October 1997,

Maolecular verification of interspecific hybridisation in
fropical Pinus Service provided to DPI Foresiry by
Sonthern Cross University.

Print

Battaglia M and Sands P (1997) Predicting plastation
productivity. Tree Grower, August 1997, p. 30,
Hattaglia M and Sands P (1997} Predicting plantation
productivity. National Forest Timber, July 1997, p. 17.
Battaglia M and Sands P (1997) Predicting plantation
productivity. A Newsietter, October 1997, p. 18,

Tasmanian Country 20/5198 *Women Welcome in
Woods'.

The Examiner 9/6/98 ‘Michelle logs on fo career in
forestry’.

Unitas 18/5/98 ‘Bid to attraci more women to forest
science” .

The Saturday Mercury 16/5/98 ‘More women tipped
for forestry’.

Facets newsletter, June 1998 *Oh I'm a lumberjack ..
Radie and Television

ABC Radio Moming Show, 4 May 1998, Dorothy
Steane and Jonathan Jones inferview about the Women
in Forest Scieace project.

ABC News, 7 May 1998. Women in Forest Science
launch,

Southern Cross News, 7 May 1998, Women in Forest
Science lauach,

ABC Radio, 4 May 1998, Women in Fores! Science
launch.
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Grants and
Awards

Consultancies

Grant/Award Awarded for Duration Recipients Amonns $

FWPRIDC PhID Scholarship 3 years Mr D Kain 75000

ARC smali grant Genetic controf of 1 vear Dr B Potis 8000
biodiversity Profl T Whitham

MR Jacobs Award Research excellence b year Mr P Adams 12066
in forest sutrition {PhI} student)

North Bucalypt Herbivore use of planiations 1 year Dy CMcArther 10000

Technologies and surrounding habitat

Browsing Animnal Herbivore use of plantations 1 year Br C McArthur 5000

Rasearch Council and surrounding habitat

Nosrth Forest Herbivore use of plantations 1 year Dr C McAsthur 9191

Products and surrosnding habitat

Browsing Animal Browsing damage in i year D C McArthuy 2 808

Research Council planiations

North Forest Browsing damage in 1 year e C McArthur 966

Produets, Famar plantations

ANM Browsing damage in 1 year Dr € MoeAsthur 2354
plantations

British Cousncil Research excelience in i year Ms K Barry 3000

Scholarship anptimicrobial defence in {PHD student)
E. nitens

Consuitancy with For Duration Recipients Amgunt

STBA mnd Forestry Finger -printing in Dr R Vaillancowrt 1200

Tasmania F. nitens

Private Forests Cotlect and analyse data Mr M Savva 1000
for the Prier Tasmanian Dr C Beadle
Demonstration Area Project

Privale Forests Harm Forestry 4 weeks Bir N Davidson 16 666

Tasmania Fact Sheots Ms C Condie

RAIZ and Sopocell Analysis of Genetic Control 2 weeks Dr N Bomratho 10 434

Portugal of Rooting Ability

Forestry Tasmania Preferences and i year Dr C MceArthur 3000
palatability

National Treefest Series of 6 workshops 1 year Dr N Davidsen & 400

on Farm Foresiry
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Cooperative Arrangements

*  Level of participation of contributors in major
decisions concerning the research divection of the

Centre

Most CRC research is conducted using company trials,
or trials established on company land. Companies
therefore are involved at the outset with the planning
and implementlation of research projects and have
ownership of them. Research 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 occur. The Program Coordinating
Comumittees of the CRC retain an overview of these
research projects and can support, reject or modify any

research program,

s Level of interchange of personnel among different

sires and participating institutions

There has been an average of nine visits by scientific
and management staff between CRC sites each month
during 1997/1998 giving an estimated total of 108

visits per year.

= Proportion of joint publications with other

research groups

in the publication list, 21 of the 122 pubhications (74

written with other research groups.

* Number and durarion of stay of visitors to the

Centre from Australia and overseas

Overseas visits to the CRC SPF were arranged for two
“Visiting  Scientists’; Prof Tom Whitham from
Northern Arizona University, U8 (four months st
U'tasy, Dr Ray Pearce from Birmingham University,
UK (two weeks ar UTas), Dr Peter Minchin from
Melbourse University spent four months at PTas. In
additdon there have been visits from Dr Phillipe
Vigneron Trom France {two days at QFRI), Dr Joao
Stlva from Denmark (one month at UTas), Dr Arthuy

Gilmour from NSW Agriculture {one week at UTas),

Dr Henlyn Williams from CSIRO Canberra (two days at
Utasy. The CRC molecular biology group based at
CSIRO, Capberra has bhad about five visits from

OVErSCas scleniists,

= The degree of interaction among scientific staff ar
dispersed locations on core activities of the research

program, including,

- the economic importance and genetic conprol of
growth, stem characteristics and wood properties at

the quantitative and molecudar levels

There is strong inferaction between the varions research
laboratories conducting genetic resecarch. Project Al
‘Genetics and reproductive biology of eucalypts’ led by
Brad Poits at University of Tasmantia, hag strong Hnks
with project A6 led by Mark Dieters at QFFRI Project
Al is conducting worle at the University of Tasmania,
Bunaings Treefarms {WA) and North Eucalypt
Technologics {northers Tasmania). Two symposia were
ran on Genetics of Eucalyptus globulus in 1997458
{Hobart and Perth} and a symposium on hybrid
breeding is being organised for 1999 to provide a focus

for this inferaction.

Project AS "Wood quality’ led by Carolyn Raymond in
Tasmania has strong links with the CRC-HFPS in
Melbourne in research on Silviscasn, cellulose content
analysis and Near Infrared Reflectance Analysis, as
well a3 with project A3 ‘Molecular approaches lo free
hreeding’ led by Gavin Moran. There are also
increasing linkages between the three laboratories
working on molecular genetics through Projects A3, A4
and A7, as evidenced by joint publications in this ares
{e.g. Vaillancourt and Byrne joint publications), joint
rescarch projects (A3 and A4, Iuheritance of cpDNA
using recently discovered chioroplast microsatelite],
and a symposium {*Meolecular Genetics of Fucalypts” in
February 1999), to which all groups will contribute. {n
addition, the level of interaction between projects is
demonsirated by 17 within-Centre cooperative links in
this area on nop-core activities {sce Cooperative
Linkages, Tuable 1). Several projects Involve

collaboration beiween the Genelic Improvement
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Program (Gl projects Al and A3) and the Sustainable
Muanagement Program (SM), and there is increasing
linkage between G, SM anrd the Resource Protection
Programn (RP) on the genetics of pest and discase

resisiance.

o Effective mating, selection and deployment

SEralégies in free iMprovemen! programs

Project AZ “Breeding strategies’ Jod by Nuno Borzalho
has séronyg iinks with most industrial pariners as well as
other research projects on the core rescarch in
selection and deployment strategics. This project is
intimately linked with the Southern Tree Breeding
Assoctation’s (STBA) national eucalypt breeding
program.  If is enhanced by the c¢o-focation of the
STBA's eucalypt program manager, Peter Gore, on the
Univessity of Tasmania campus. In addition there
were three within-Centre cooperative finks in this area

{Table 1) on non-core activities.

< The dynamics and cycling of organic matter and
nitrogen in soils in response fo silvicultural

freatmerits

There has been a history of ciose interaction between
Project B “Site productivity”, led by Philip Smethurst
and Project B2 “Management of tropical soils” led by
Paul Saffigna, as they both cover organic matter and
sulrient eycling, Dr Holz (NET) initiated and obtained
assistance from the CRC for 4 workshop in June on the
potential for more efficlent ‘slash management’ in
second rotation  planfations, An  international
conference, ‘Advances in research on carbon and
autrient cycling in production forests’, which will
serve to present research in this area for temperate and
tropical ecosystems, Is being organised for August
20600,

- Prediction of productivity In  response o

envirommental factors and management inputs

-

Project B4 ‘Modeliing plantation systems” has recently
mn two workshops at CRC centres to familinrise
industrial partners with the operation and application
of the growih model PROMOD, In addition there are

two within-Centre cooperative links in this ares

1 in non-core activities,

= Investigation of pathogens of forest insect pegyg

There is increasing Hokage between the Hey
Protection, (enetic Improvement and Sustainghl.

Management programs on the genetics of pest

John

enfomopathogens of Chrysomelids.

in  collaboration  with Madden

- studies of the ecology and behaviour of

gim moth in temperate Australia

Rob Floyd m CSIRO Canberra has continued linky
with Zofan Lukacs (UTas) through his supervision af
Zoltan’s PhD

research, and through |

moth work in collaboration with Rob Floyd and Mumln
Steinbauer,

Theres also exist close links amongst workers on oiher
insect pests: Rob Floyd (CSIRO Canberra) with Tam
Simmut (UUTas} on fireblight beotle, and Mariit
Steinbayer (CSIRO Canbersa) and Bradley 1owleil
{Utas} on Eucalyprus leaf beete.

Research and Researchers

Papers in refereed journals.

In 1997/98 the Centre produced 74 publications I
refereed journals, 35 unrefereed pubications and MiE:

theses.

*  Books and book chapters covering the reswits

the Centre's research

There were two books, “Sampling plantation cucil
for wood and fibre properties” and ‘Vegetation ©
Tasmania’; and three book chapters, “Encalifl’
geaetics and genecology” {Potts and Wiltshire}, e
Plantations’ (Boardman ef al), ‘Dynamics of leal and

canopy development’ (Beadie), produced this yeal
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v hwitations fo present keynote addresses and

DAPErs (t CORferences

Dr Rob Floyd was invited to present a paper entitied
‘Tnsect resistance in Fucaelyprus’ at a TUFRO
Conference on “Management of Forest [nsect Pests’ in
Pucon, Chile. Dr Michael Battaghia and Dr Peter
Sands were invited o present & paper at ‘Modsim ‘97",
an International Congress on Modelling and
Simulation, Hobart. Dr Nuno Borralho is Chatnman of
the TUFRO Forest genetics program and was invited 10
chair a session at the JTUFRO Conference on Forest
Genetics in Brazil. Dr Gavin Moran was invited fo
present a paper at the same Brazilian IUFRO
Conferenice,  Dr Brad Pots was invited to present a
paper at the VII INTECOL. Symposium ‘Ecology of
Hybrid Zones” in Horence. Presentations by
Dr Russell Haines and colleagues, MY Carson and
SM Walker, included: “Forest biotechnology, current
spplications and future possibilitics i the gesetic
improvement of trees’ presented o the Sixth Pacific
Rim Biotechnology Symposium, Hong Kong, (June
1908}, ‘Meeting the 2020 challenge in Queensland’,
preseated o the Forestry and Paper Forum, Melbourne
(May 1998); and ‘Biotechnology systems for
increasing timber production from plantation forests”,
presented to the Asia Business Forum Conference on

Plantation Forestry, Malaysia (May 1998},
¢ Number and value of competitive grants awarded

There were three competitive grants awarded to CRC
stalf in 1997/98 {sce Grants and Awards).

s Honowrs and awards

There were four honours degrees awarded in 1997/98;
these were fo Hamish Jackson, Corrina Kelly, Natalie
Papworth and Matthew Masrison (see Publications).
Two postgraduate studenis Mr Paul Adams and
Ms Karen Basry received awards for research

excelience {see Grants and Awards),

Education and Training

*  Time spent by researchers on research training

We have 48 postgradoate and honours students
affiiiated with the CRC. 1t is recognised that each
student takes 5-10% of a researchers’ ime to supervise,
This is equivalent to 2.4 1o 4.8 man-years on research

trainiag.

*  Nwumber of postgraduate students working in the

Centre

The Centre has 41 postgraduaie students and seven

honours students {see Table 23,

* Number of postgraduate students trained in the

areas specified

Genetic Improvement 15
Sustainable Management 23
Resource Protection 1¢

¢ Number of enrobments in special courses

A special andergraduate course, Forest Bcology has 12
students enrolled and {wo are enroiled in Forest

Feology honours this yean

» Quality and number of post-doctoral fellows

artracted

There were five postdoctoral fellows who worked with
ghe Centre i 1997/98: Dy Dorothy Steane in molecular
genetics {UTasy;, Iy Karen Thamarus in molecuiar
genetics (CSIRO Canberra); Dr Martin Steinbaver in
entomology (CSIRGQ  Estomology); Dr Mervyn
Shepherd in molecnlar biology (SCUY and Dy Heidi
Duengey in forest genetics {QFRI).

*  Rare and percentage of completion of higher
degrees

Five PhD students completed their theses this year,
Kristen Williams, Nadiz Marsh, Steven Wilson, Paulina

Teixeira and Xianming Wei.




72 CRC for Sustainable Production Forestry — Annual Report 1997/98

* Acceptance and employment by the forestry
conummity of students on completion of their

studies

The suecess of our students in obtaining employmens
in the forest industry was demonstrated this year by the
following appointments: Heidi Duagey (Geneticist,
CRC-8PF with QFRI Gympie), Mark Huont (Senior
Silvicultural Research Scientist, QFRI), Nalalie
Papworth (Scientific Colections Officer, Royal
Tasmanian Botanicat! (ardens), Libby Pinkard
(Silvicultural Research Scientist, Forestry Tasmania),
Daniel Meadham (Research Scientist, CSIRO Forestry
and Forest Products, WA} Martin Steinbaser
Feliow, CRC-SPF with CSIRO
Entomology, Canbesra).

{Postdoctoral

Application of Research

*  Degree of adoption of reseqrch resulis by industry

There were 20 Hems of techuology transferred io

industry {see Unilisation and Application of Research).

* Quolity and relevance of technical publications

targeted 1o user groups,

There were nine reports produced in the new CRC
Technical Report series, in addition there were nine
technical news sheets released (‘Hot off the Seed Bed’
and ‘Beyond the Black Swnp”), two books (*Sampling
plantation cucalypis for wood and fibre properties’ and
“Vegetation of Tasmania,’), six Farm Forestry Fact

Sheets, and five anticles in partner news sheety,

*  Exrent of advice and consultancy services provided

to industry and government

Six consultancies were conducted during 1997/98 (ses
p. 68, Consnltancies). Advice is siso provided through
participation on national commitiees. For example,
Greg Dutkowski (1} is on the Technical Committee of
the STBA and three subgommittees of the STBA
Technical Committee; ke is alsc a member of
Research Working Group | {RWG1, Porest Genetics);
Dir Brad Potts {GI) is a member of RGW1 and is on the

subcommitiee on Forest Genetic Resources; and Dr

Philip Smethurst (SM) was chairman of RWG3,
and Nuirition.

*  Number of presentations to companies o
groups

There were 21 events where presentations were
1o companies or other end users (see Table

Fechnology Transfer Activities), many of these

wotkshops with two days of preseatations {e.g.
‘Eucalyptus  globulus  genetics  and bieedipg!
workshop).  There were alse 30 presentations
conferences {see Public Presentations} and 12 talkg

schoot groups {see Pablic Relations).

* Number and financial contribution of patentil

HYEFE

The CRC-SPF has twelve industry partners which
ineludes most of the major wood producing eimmgmsies
in Awstralia. Hach of these commits cash andfor -
kind contributions to the CRC (see financial tables). I
addition, parters may provide fupds to suppan
pastictlar projects {see table on Crants and Awands)
Other end users of our technology, e.g. Uineeming
Aunstralia and Private Forests Tasmania, have given e
kind support in running technology transfor exercistd.

o farmer groups.
* Number of visitors from user groups

As the pariness in the Centre represent our main 1l
group, maay of the 108 within-CRC visits (320
Cooperatite.

Arrangements) are from users of the technology we B8

Performance Indicator 2 under
developing. For example, in the Genetic [nprovemenl
Program in Hobart Wayne Tibbits and Mike Pﬂ'ﬁ"-'JJ_.
from NET, Peter Kube from FT, Peter Volker -l-“'d:
Sandra Hetherington from ANM, Chris Shediey froil
Bunnings frestarms, and Silvia Pongracic from APE
are regular visitors. Other visitoss wito are not puﬂ“‘“"
include Frances Sugden from Greening Australi®
Arthur Lyoas from Private Forests Tasmania, D
Hamilton and Darcy Vickers from the Fasrest
Education Foundation. The same rates of wisitaitf

occur at other CRC locations,
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* Number of media or frade journal presentations

There were twelve media andfor wrade journal

presentations about the CRC this year,

= Number of seminars, workshops and field davs
organised fo transfer results to industry and the

public, including the level of response

There were 25 seminars, 14 workshops and 7 field
days organised to transfor rosults fo industry and the
public this year. An estimated 1230 people attended

these activities.

Management and Budget

*  lusrablish procedures to report on progress and

achievements

There have been a series of plans sef in place; Strategic
Plan, Business Plan, Communication Plan, and a set of
deliverables agreed upon to meet industsy expectations
of progress in research areas. There are also
established checks and balances on the quality and
quantity of research and its valve w industry through
Program Coordinating Commitiess, the Advisory

Panel, the Board and the Annual Report.
*  limely and accurate reporting of progress

The CRC reports in a timely and accurate manner
againgt the deliverables set for industry and the
milestores set by each project and program, These are
reported to the Program Coordinating Commitiees
{guarterly report on research deliverables), the

Advisory Panel, the Board, and in the Anaual Report,
¢ Extent of staff turnover

There was substantial staff turnover this year which
coincided with the start of the new Centre. Sixieen
staff departed and 15 new appointments were made

{sce Staffing and Administration),

¢ Propartion of projects completing milestones

within the plannied time and budget

No milestones are due until June 1998, However,
progress is on irack fo meel the milestones as they

hecome dae.

*  Acewrure recovding and reporting of financial

fransactions

The Centre has tmplemented the  following
management  and  budgetary  systems: triennium
budgeting, monthly reporting of financial accounts {to
program managers and project leaders), guarterly
reporting  of in-kKind contribulions of partner
organisations {to the Board), annual external audit of

the financial accounts, and an Annual Report,
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Budget

Notes to and forming part of the
accounts for 1997/98

Summary of significant accounting policies

All fusds under the Cooperative Research Centre's
control are administered through the University of

Tasmania's Financial Management System (FMS).

The principal accounting policies adopted in preparing
the accounts of the unincorporated entity are detailed

hereunder,

(a) Basis of accounting and prineiples of

comselidation

The cash accounts have been prepared on the basis of
historic costs, Cost in respect to the cash contributions
and expenditure is the cash sum exchanged in the
financial year determined from fransactions recorded
on the FMS,

En-kind amounts are the economic values of goods and
services declared by each of the joint venture pasiners

and accepted by the entity as being valid.
(b} Interest

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

{c) Assets and depreciation

Plant and equipment assels are recorded on the
University's asset register in the name of the entity as
they are acquired. Their entire cost is expensed in the

yoar of purchase and depreciation is not provided for,

Capital expenditure relates to ¢osls associated with
buildings. These costs are also expensed and

depreciation is not provided for
{d) Employee entitlements

Provision has been made for pro-rata eatitlements to

apnual and long service leave.

{e} Partner contributions

Budget estimates of contributions are taken frog |l
original Commonweaith Agresment and actual
are provided by the pattners,

{f) Allocation from Commuonwealth Grant

During 199748 the CRC received the usual

quarterly grant payments,
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PBS

Partnevrs

INDEPENDENT AUDIT REPORT TO

THE MEMBERS OF THE COOPERATIVE RESEARCH CENTRE FOR SUSTAINABLE
PRODUCTION FORESTRY, AND

THE COOPERATIVE RESEARCH CENTRES SECRETARIAT BEPARTMENT OF INDUSTRY,
SCIENCE AND TOURISM REPRESENTING THE COMMONWEALTH IN RESPECT OF

COOPERATIVE RESEARCH CENTRE FOR SUSTAINABLE PRODUCTION FORESTRY

FINANCIAL INFORMATION FOR THE YEAR ENDED 30 JUNE 1998

Scope

We have audited the attached financial information of the Cooperative Research Centre for Sustainable
Production Forestry as sef out in Tables | o 4 of the Annual Report for the year ended 30 June 1998 as
required by clause 14(1){f) of the Commonwealth Agreement. The Parties to the Cooperative Research Centre
are responsible for the preparation and presentation of the financial information contained theremn, and have
determined that the basis of accounting as described in Note 1 is appropriate to meet the needs of the Members
af the Cooperative Research Centre and the Commonwealth. We have conducted an independent andit of the
financial information in order to express an opinion to the Members of the Cooperative Research Centre and
the Commonwealth on its preparation and presentation and to report on the matters identified below in relation
to the sources and applications of the Cooperative Research Centre for Sustainable Production Forestry
funding. No opinion is expressed as to whether the basis of accounting as described in Note 1 is appropriate to
the needs of the Members of the Cooperative Research Centre and the Commonwealth.

The financial information has been prepared for distribution to Members of the Co-operative Research Centre
and for the purpose of fulfilling the requirements of the Comimonwealth Agreement, We disclaim any
assumption of responsibility for any reliance on this report or on the financial information to which if relates to
any person other than the Members of the Cooperative Research Centre and 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. Our procedures included
examination, on a test basis, of evidence supporting the amounts and other disclosures in the financial
nformation. These procedures have been undertaken to provide reasonable assurance that the Cooperative
Research Centre for Sustainable Production Forestry has complied with Clauses 4, 5(1), 5(2), 5(3), (1), %(5)
and 12(2) of the Commonwealth Agreement and to form an opinion as to whether in all material respects, the
financial information presents fairly the sources and applications of funding in accordance with the basis of
accounting described in Note 1. These policies do not require the application of all Accounting Standards and
Urgent Issues Group Consensus Views.

While we have not performed any audit procedures upon the estimates for future budget periods and do not
express any opinion thereon, we ascertained that they have been formally approved by the Board of
Management as required under the Joint Venture Agreement

The audit opinion expressed in this report hias been formed on the above basis and reports on compliance with
the following matters:

chartered accountants & business advisers
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PBS

FParémnersy

1. The multipliers adopted by the Centre to value m-Kind contributions other than salary costs have 1 soung
and reasonable basis. The Researcher's Contributions for the year has been provided at least to the Value foe
that year committed in accordance with the Budget and the total value of all contributions for the YeRr tinda
report equalled or exceeded the amount of grant paid during the year, with the following exceptions: !

ORGANISATION AMOUNT COMMITTED AMOUNT PROVID

$ "
CSIRO Forestry & Forestry Products 2,121,600 2,062 800
CSIRO Entomplogy 425,000 402 oo
Australian Paper Plantations 206,000 201,300
Southern Cross University 309,000 252 a0
University of Queensiand 72,000 1840

2. The Researcher has used the grant and the Researcher’s contributions for the Activities of the Centre and
not for any other purpose.

3. The Researcher's allocations of the budgetary resources between Heads of Expenditure has not been lower ar
higher than the allocation in the budget by $100,000 or 20% (whichever is the greater amount) without
prior approval by the Commonwealth.

4. Capital Items acquired from the Grant and Researcher's Contributions are vested as provided in the Joint
Venture Agreement.

5. Intellectual Property in all Contract Material is vested as provided in the Joint Venture Agreement and no
Intellectual Property has been assigned or licensed without the prior approval of the Commonwealth.

6. Proper accounting standards and controls have been exercised in respect of the Grant and Researcher's
Contributions and income and expenditure in relation to the Activities of the Centre have been recorded
separately from other transactions of the Researcher.

Audit Opinion

In our opinion the attached financial information presents fairly, in accordance with the basis of accounting
described in Note 1, the sources and applications of the Cooperative Research Centre for Sustainable

Production Forestry funding for the year ended 30 June 1998 and has complied with the required clauses of the
Commonwealth Agreement.

PRS Partner®
Chartered Accountants

(.

HObaﬂ. Ste\;en A Hﬂmyg
1 1998 partnef
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Cooperative Research Centre for Sustainable Production Forestry

Summmary of Externai Funds Received 1987/98
{for specific projects that are not part of the Activities of the Centre)

=1 [

E *.

£ Opening Balance at 1/7/97 83,506
4 L Add income 154,519
=

- L.oss Expenses

= = Salaries 67,382
& Consumabies 46,413
] Equipment 3522
= [ TOTAL EXPENSES 117,317
i Closing Balance at 30/6/98 130,708
- -

:

A

?l -

:

C

3

3

]

:

ek B

ALL PROGRAMS CASH CONTRIBUTIONS
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