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e%SSION L%ATEMENT

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

within the forestry sector is:

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

through excellence in research, training and technology transfer.

(ﬂBJ ECTIVES

The CRC-SPF will provide the following benefits:

*

Ensure the long-term viability of Australia’s forestry industry through high-quality, relevant

research in sustainable plantation forestry.

+ Produce research 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 1o ensure relevant new approaches and techniques

are avatlable 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 stakeholders 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 2661

1 am pieased to present you with the Annual Report of the Cooperative Research centre for Sustainable
Production Forestry

This year has marked considerable expansien in the CRC, demonstrating the value industry places on
the technology the CRC generates. We have three new members, Serve-Ag Pty Lid, Forest Enterprises
Australia Pty Ltd and Private Forests Tasmania, and an Associate member, Silvagene Pty Ltd, has
upgraded its membership to Core Party status and changed name to Timbercorp Limited,

The CRC also underwent a review of its ressarch and strategies for fechnology transfer, education and
management, which indicated we were performing well across a wide range of criteria. The staff should
be congratuiated for their effort, energy and progress in the first two years, which resulted in such a
successful review,

This year has aiso seen two very successful symposia hosted by the CRC and partners, one on Hybrid
breeding and genetics of forest trees’, rum in Noosa, and one on 'Insect-eucalypt interactions’ run in
Canberra, Both made important contributions to research directions and atiracted big audiences, and in
the case of the Nooss symposium attracted international delegates from 20 couniries,

I look forward to the next major gathering of CRC scientists and industrial partners at our Annual
Meeting 1o be held in Hamilton in October, hosted by Timbercorp.

Yours Sincerely

John Kerin
Chairman
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The CRC for Sustainable Production Foresiry has

continued to expand throughout the year. Three new
members joined during 1999/2000: Serve-Ag Piy Lid
and Forest Interprises Australia Pty Lid (Associate
Parties) and Private Forests Tasmania {Supporting
Party). A former Associate Party, Silvagene Piy Lid,
upgraded s membership to Core Party status and
changed its name to Timbercorp Limiled. These
changes strengthen the membership of the Centre
amongst the major temperate cucalypt plantation
growers in southern Australia, and increase the
pasticipation by small to medium sized enterprises in
our rapidly changing industry.

The research program has confinued to produce
sigmificant outcomes, This year a detailed map of the
Eucalyptus globulus genome has been fnalised by Dr
Karen Thamarus and co-workers based wpon 249
distinct molecular markers. Inchuded on the map are 14
genes involved with lignin biosynthesis and cedl wall
synthesis. These genes may be of crucial importance in
determining wood quality characteristics, For the first
time we have guantitive data on gene flow between a
encalypt plantation and adjacent native forest. This
information is essential for impact assessment and the
development of impact minimisation strategies. We
have also developed an improved understanding of C
and N oycling processes underpinning the productivity
and sustainability of sub-tropical plantations.

Two major symposia were held during the year, the
first on Insect-Bucalypt Interactions in Canberra, and
the second on Fybrid Breeding and Genetics in Noosa.
They were extremely well attended with the second
atiracting delegates from tweanty countries. They made
significant progress on defining the way forward in
these two key resesrch arcas for the industry. The
organisers should be congratulated on their success
and special thanks go to Drs Martin Steinbauer, Heidi
Dungey and Mark Dieters, and Ms Jean Richmond.

Cooperalive Research Centres are highly accountable
organisations and during the vear we went through
another major review by the CRC Committee. The first
stage of the review concestrated on the research and
researchers and was conducted by Professor Margaret
Sedgley (Chair), Dr Steven Cork and Mr Alan Brown,
The review was favoursble and indicated that ‘the
research performance had been excellent and in some
significantly exceeded the stated
milestones’. The second stage of the review dealt with
the overall program, including objectives of the
Centre, strategy for wilisation and application of
rescarch  outputs, collaboralive  arrangements,

areas had

education and {raining, management structare and
arrangements, and performance evaluation. The
second stage review panel consisted of Mr Graeme
Ketieher (Chair), Dr Michael Carson and Dr Peter
Nalson. Again the outcome was strongly supportive of
the overalt performance of the Centre, indicating that
‘there has been very good progress over the two years’
and that ‘the Ceaire Is now truly national and has built
excellent links between all parls of Australia in its field
of mterest’. Numerous recommendations were made
with perhaps the key recommendation focussing on the
development of plans for the Centre after the present
funding period is completed in mid 20604, The Board of
CRC-SPE has commenced this process by completing
a new Strategic Plan and identifying strategies that
need o be pursued.

The staff of the Centre changed significantly over the
year, At Board level, Mr Ian Ravenwood has become
the representative of North Forest Products Lid and
Assoc Prof Jane Hughes the representative for Griffith
University. We alse welcomed onto the Board Mr fan
Bail from our new core partner, Timbercorp. At the end
of the year we said goodbye to Dr Peter Nelson who
had been our Centre Visitor for the last five years. We
have greatly appreciated his invaluable contribution to
the Centre and wish him well in his retirement. He has
been replaced by Dr Max Whitten, former Chief of the
CSIRO Pavision of Entomotogy and Professor of
Genetics at the University of Melbourne.

We have also had some important visiting scientists at
the Centre during 1999/2000, including Assoc Prof
Sharor Strauss and Assis Prof Mak Schwartz
{University of California), Assoc Prof Siren Nylin
(Stockholm  Usiversity), Dr Caroline Preston
{Canadian Forest Service), Dy Jofo Manuel Monteiro
da Costa ¢ Silva (Royal Veterinary and Agricudtural
University, Deamark), Assoc Prof Claire Williams
{(Texas A&M University), and Dr Yongqi Zheng
{Chinese Academy of Forestry).

7 f:;é"éz‘” -

Prof James B Reid
Director




Management

My Tan Bag

Manager Treefarm Services
Thmbercorp Treefarms

Pry Lid

The Board

The Board of Management of the Centre is comprised
of an independent Chaiwman, Director and Deputy
Director of the Centre, Chairman of the Advisory
Panel, and the Chief Execntive or 2 nominee from each
Core Partner. The Board determines poHey and
strategic direction, and sets guidelines for the effective
operation and managemenl of the Centre. The
management structure and links are shown in Figure 1.

Operation of the Centre is facilitated through thyee
commitiess:

Advisery Panel

The Advisory Panet has the role of providing scientific
advice to the Board. The Pagel inciudes Dr David de
Littde (Chairperson); three extemnal scientific expests:
Dr Peter Ades (University of Melbourne}, Prof Roger
Sands (University of Canterbury, NZj, Dr Tim New
(La Trobe University); and the chair-person of cach
Program Coordinating Commitiee.

Management Commitiee

This commitiee assists the Director in the day-to-day
ranning of the Centre by implementing the policies set
by the Board. The Comunitiee includes:

Prof Jim Reid (Director)

Dr Russell Haines (Deputy Director)

Ms Corrine Condie {Business Manager)
Program Managers:

Dr Brad Potts (Genelic linprovement)

Br Chris Beadie (Sustainable Management)
Dr Clare MeArthur {Resource Protection)
Dr Neit Davidson {Education and Technology
Transler}

Mz Jean Richmond (Secretary to the Director and
the Board)

Frof Peter Baverstock

Mr Murray Vitlich
General Manager Bean, Graduate College
Pulpwood Operations and Research

Sotico Treefarms Pty Lid Southern Cross University

CRC Board

Mir John Kerin
Chairman

Mr Ron Beck

Executive Director Forestry
Deparbment of Primary
Industries (Qld)

My Johe Cameron

General Manager
Awstralian Paper Plantations

x Glen Kile
Chief
CSIRG Forestry and
Forest Products

Mr Arnold Willems
General Manager
Fletcher Chailenge Paper

Prof Jim Reid
Phrector

Prof Andrew Glenn
Fro-Vice-ChanceHor
{Research)
Unbversity of Tasmania

Mr Ian Ravenwood
Manager Tree Farms
Nosth Forests Burmie

D Hans Drielsima
General Managey
{Forest Management)
Forestry Tasmania

Assoe Prof Jane Hughes

Head, Australian School

of Eavironmental Stedies
Griffith University
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Program Coordinating Commitices

The Program Coordinating Comsmittees meet at least
twice & year to review and preview research with
regard to its scientific and technological menit, and to
set and review research deliverabies for each project.
EBach Committee is chaired by an industry partaer
represeniative and consists of the Director, the
Program Manager, and at least three industry partner
representatives. Project Leaders within the program
are included as non-voting members and are therefore

not listed below.

Genetic Improvement Program
Mr Peter Volker {Serve-Ag, Chair}
Prof Jim Reid {Director}

Sustainable Management Program

Ms Sandra Hetherington (FCF, Chair)
Prof Fim Reid {(Director)

Dr Chris Beadie {Program Manager)
Mir Tan Last (PTO)

D Greg Holz {NFP)

Mr Bill Neilsen (FT)

D Chris Shedley (ST}

Mr Phil Whiteman (APP)

Mir Peter Naughton (BTT)

Mr Paul Smale (Timbercorp)
Dr Nedi Davidson (Program Manager ETT)

Resource Protection Program
Dr Humphrey Eliott (FT, Chair)

Dr Brad Potts {Program Manager) Prof Jim Reid (Director}

Ms Helen O¥Sullivan (Timbercorp) Dr Clare McAsthur {Program Manager}
Ms Sandra Hetherington (FCP) Dr David de Little (NFP)

Mr Peter Kube {FT} Ms Sandra Hetheringion {FCP)

Mr Bavid Pitbeam (8T£) Dr James Bulinski (Timbercorp)

Br David de Little {NFP) Ms Anne Partridge {APP)

B Tony McRae {STBA) Dr Johs Madden (Hon CRC Feilow)
Mr an Last (FIC) Dr Bill Foley {ANU)

Mr Maarten Krygsman (APP) Br Ross Wylie (PIC)

B}r Neil Davidson {Program Manager ETT}

Dr Neil Davidson (Program Manager ETT)

BOARD
Advisory - -- Director/ Management
Panel Deputy Committee
Director
Genetic Sustainable Resource Education &
Improvement Management Protection Technology
Program Program Program Transfer Program
Program Prograrm Program
Coordinating Coordinating Coordinating
Commiitee Commiitee Committee
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MAJOR DEVELOPMENTS

Eucalyptus globulus genome maps

Figure 2
Eucalvptiss globulus
genoms map

Molecular genctics is providing unprecedented
insights into the structure of foress iree genomes and
offers powerfu! tools for use by uee breeders of the
futere. Establishment of genome maps based on easily
scored molecular markers is important fo compare
genomge structure between species. Such linkage maps
are also a first step in locating the position of genes of
known function or quantitative trait foci {QFL) which
may be used in marker assisted breeding, CRC-SPF
molecular geneticist Dr Karen Thamarss and co-
workers have now completed a detailed genetic
hinkage map of E. globulus which contains 249 Joci
including 40 microsateliites, 31 expressed sequence
tags and 14 candidate genes (Figure 23, The expressed
sequence tags (HSTs) were isolated from E. globulus
cambium tissue and developed by Dr G Bossinger of
the University of Melbourne., Twenty-two of the BST
iocl have been identified as similar to known genes.
The 14 candidate gene loci include genes from the
lignin biosynthesis pathway and genes mvolved in cell
wall synthesis. These genes and ESTs were mapped
because of their association with wood and fibre

growth and development.

Wood propesties of individuals from the mapping
family have been assessed in collaboration wirh staff in
the Wood Quality (A5) project using technologies
developed by the former CRC for Hardwood Fibre and
Paper Science. Statistical analyses of frait data have
identfied pulative quantitative trait loci for wood
density, per cent pulp yield, per cent cellalose content,
fbre leagth and fibre coarseness. Many of the
identified QTLs co-locate with known genes on the
linkage map. Pulp and cellulose content QTLs are
similar on two linkage groups and co-focate with a
Hignin biosynthesis gene. One of the fibre leagth QTLs
co-locates with a cell wall synthesis gene. Such ¢o-
location of QTL with genes whose function has been
determined in other species {e.g. Arabidopsis) is an
important step in demonstrating functionality and the
role of such genes in explaining the variation observed
amongst treas in the field. To date the linkage map and
QTLs have been derived from only a single full-sib
family of E. globulus, Data from a second E, globulus
family is currently being used to validate the QTL.
Growth data for both families are available and
analysis Tor growth QTE. will begin soon.
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MAJOR DEVELOPMENTS

Hybrid Breeding and Genetics Symposium

Greg Duthowski takes notes
2 & workshop held during
the Hybrid Breading and
Genetics Symposiurr, with
Dr Lue Pagues (INFA,
Francel, Dr Stephen Vermyn
{CSIR, South Africa) and
Gustavo Lopez {CRC-SPE
Univarsity of Tasmania) in
the first aisle,

The first infernational forestry symposium on Hybrid
Breeding and Genetics was held in April 2000, jointly
hosted by CRO-SPYF and Queensland Forestry
Research Institute {QFRI). Most organisations
working on forest tree hybrids around the world
(including Shell Forestry, UK, and Klabin Riocell,
Brazil} were represeated with 110 delegates from 20
countries altending the symposiugm. The symposium
focused on the application of guantitative and
molecular genetic information in practical forest frec
hreeding programs. Broader theoretical perspectives
were provided by keynote addresses by crop and

animal breeders. Of the 81 papers presented, over 20

were by CRC-8PF researchers, clearly establishing

Australia’s international role in breeding forest iree
hybrids, and strong international links incleding those
with the USA {e.g. Dr Bailian Li of North Caroling
State University) and China {c.g. Dr Yongui Zheng of
the Chinese Academy of Forestry), The strength of
colisboration between the CRC-S8PF partners was
demonstrated in the structure and organisation of the
symposium.  Staff from QFRI were the main
organisers of the symposiem, scientists and post-
graduate stadents from Southern Cross University
presented a workshop on Molecular Genetics €16
pasticipants), and scientists from the {niversity of
Tasmania organised a workshop on state-of-the-ast
pollination techniques for cucalypls (33 delegales),
The proceedings of the symposium are published and
available on CD-ROM from the CRC-5PF.

Delegates at the Mybeid
Braeding and Genetics
Symposium at Noosa Lakes
Resort, Noosa, April 2000
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MAJOR DEVELOPMENTS

Nitrate in soil humic acids revealed by 4N NMR

NO,-N(mg 2™

-1.08

Both the amount and composition of seil organic
matter can influence carbon () and aitrogen (N}
eycling processes in forest ecosystems. Soil humic
acid ig an important component of soil organic matter.,
Application of 13C nuclear magnetic resonance (NMR}
has greatly advanced our enderstanding of soil humic

acid composiiion.

A successfud international coliaboration between a
group of CRC scientists fed by Dr Zhibong Xu,
Queensland Forestyy Research Institute, and the NMR
specialists headed by Prof Xi-an Mao, Wehan Institute
of Physics and Mathematics, Chinese Academy of
Sciences, China, has resuited in the first application of
solution 14N NMR to soil humic acids. Soil samples
were collected under different plant residus
management regimes in four contrasting forest
ecosystems of south-east Queensiand, The forest
ecosystems included a stash pine {(Pinus ellionii}y x

Caribbean pine {£ caribaea) hybrid plantation, two

§.00

5.49

#.59

3,58
1.86 159 100

NHy-Nimg g™

- Figure 3

$66
L1
i6h
PRI 3
pA

NO;-N (mg g
2

EOL b
450 p

hoop pine {Argucaria cunninghamii} plantations and a
hatural wet scierophyll forest dominated by blackbuit
(Fucalyptus pilularis) exposed to a range of fire

regimes.

Application of 19N NMR speciroscopy to soil humic
ackd revealed the surprising existence of nitrate-N and
ammonia-N in the humic acids. The humic acid
nitrate-N was closely related to soit N availability and
rather responsive fo the plant residue management
regimes in the four contrasting foresl ccosysiems
{Fignre 3). A plausibic mechanism for the presence of
nitrate-N in the humic acids was that humic acid
nitrate-IN was related 0 soil microbial biomass pools
upder different residue management regimes, These
research findings have malor implicationy for
improving the understanding of important C and N
cycling processes underpinning the productivity and
sustainability of plantation and natural forest

ecosysiems,

4100 LRGH t.09 1804 L FER G
PMN (mg ki)

Ratationship between (A) NOs-N iy} and NHz-N (X} in soif humic acids of the
four sites astimated from MN-NMR spectrar vy = 0180 821 ¥ 2 = 0,948, n = 9, P < 001}
{B} NO3-N & In soil humic acids from plantation forast ecosystemns {Sites 1-3)
and so0il potentially mineralizable N PMMN; ) v = 0.000301 %8721 2 = 00684, n=6, P < .01},




MAJOR DEVELOPMENTS

Experts review insect-eucalypt interactions

Belogstes at the
Symposium on ingeci-
Eusalypt Interactions,
Canberrs, February 2000,

The first pational mecting of entomologists in 20 years
(o discuss the interactions of eucalypls and
herbivorous insects, the Symposium on Insect-
Eucalypt Interactions, was held in Canberra in early
February 2000 and hosted by the CRC-8PF | was
attended by S0 delegates and gave unigue insights into
tssues relevant 1o Asstralian forestry, including those
provided by experts from America, Chile, Sweden and
New Zealand.

There were two major outcomes of the meeting. The
first was a CRC internal technical report that
summarised group discussions conceining genetic
improvement, silviculture and knowledge gaps. The
need to diversify research priorities in each of these
areas has arisen as a result of the need to reduce

reliance upon pesticides to manage insect populaticns,

The major conclusions were:
«  conlmue identification and deployment of locally
resistant, or jess preferred, evcalypt provenances,

» specialised insect herbivores are more abundant
in monocultures and increased vegetational
complexity may provide a means of population

management;

* our understanding of key insect herbivores woukd
be enhanced through studies from a wider range of

habitats; and

* agreement to hold similar meelings every three
years {the next ia 2003},
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MAJOR DEVELOPMENTS

Predicting palatability of Eucalyptus leaves to chewing insects

CRC research on leaf chowiag imsect posts of
Fucalyptus has shown the importance of leaf
wughness on free growth and even survival. Typically,
the softer the leaf, the more the insects can eat. Hence,
a simple way for foresters fo assess the susceptibilily
to damage by chewing insects would be (o provide a
measure of leaf palatabiity relating to toughness.

Specific Leal Weight (SEW) and water content are two
leafl characteristics that can be estimated withous the
use of specialised equipment and which provide
biologically meaningful estimates of leaf palatability,
Eucalypts may vary in relation to both parameters,
between leafl ages/phenctypes within species and
between species and subspecies.

Recent studies of newly hatched asiums gam moth
{Mnesampela privat) suggest that leaves with SLWs

Figire 4 64

sbove 0. 24mgmm2 and water contents below 56%
prevent larvae from initiating feeding. Previous work
on Tasmanian leaf beetle Chrysophtharta bimacrlara
suggested that the most preferred leaves were those
with SLWs around G.18mg.ma? and water content of
66%. Hence, insects have preferred SLWs and leaf
water content for development. Figure 4 iflustrates
that many of the commeon plantation eucalypt species
have SLWs and water content suitable for autumn gum
moth Iarvae, te. SEW less than G.20mg.mm? and
water content sbove 356%.

Adoption of SLW and water content as measures of
leaf palatability would aliow foresters to assess
patterns of insect herbivory from comparable reference

points.

Linear mode! with 85%
corfidence intervals of
Speciic {eaf Weight
{SLW, mg.mm® versus
water content {94} for a
range of aucalypt species
and subspecies fwater
content = -84 8{SLW) +
BO.B; 2 = T8.7%).
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Table 1 Cooperative Linkages

Genetic Improvement Program
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International | CRC Staff Collaborator Research
links
Project Al: D B Polts Prof T Whitham (UNA} USA The effect of forest genetics on
Cenetics and Dr # Dungey Dr P Minchin (UL} USA biodiversity.
reproductive biclogy _ i o X
of eucalypts »r B Poits Dr C Balocehi Hybndisation of temperate eucalypts
Mr P Rojas {Bioforest, Chile}
Project A2: Dr GG Dutkowskl Pr § Costa ¢ Silva (Deamark} Spatial analysis
Breeding strategies _

Br G Dutkowski INTA {Argentina) Geographic patterns of variation in
Br L Apiolaza E. globulus and breeding value
Dr B Potis prediction
Mr G Lopex

Project Ad: Dr R Steane Dr I> Marshall Development of microsatellite

Molecular genetics Dr R Vaillancourt Dr I Russell (SCRY, UK) markess i B globuluy

of encalypts
Dr D Steane B D Graitapaglia "Test microsafellites for repeatability
Dr R Vaiflancoust {EMBRAPA, Brazil} ACYOSS Many species
Prof J Reid
Pr R Vaillancourl Dy C Marques Finding the origin of the Portuguese
Dr B Potts Mr ¥V Carocha E. globulus landraces
Mir H Jackson Dr N Borralho (RAIZ, Portugal)
Ir R Vaillancourt Dr I» Verbaegen Varigtion in lignin genes in E. grandis,

(CIRAD Forét, France) E. urophylla and E. globulus
Praject A6: Dr M Theters Prof B Li {NCS1J, USA) Hstimation of genelic parameters
Hybrid breeding Br H Dungey Prof P Kanowski (AN} for wood properties in P elliond,

Py K Harding

Dr M Dicters

Dr K Dungey
IDr G Mikies

Y Zheng
(Chisese Academy of Forestry}

Hybrid breeders from couniries such
as Brazil, India, France, Portugal,
Canada, UK, China, South Africa

P caribaea var hondurensis and theiy
Fy hybrid

Variation within nasural and
domesticated populations of
£ caribaeq var bahamensis

International survey on the use and
performance of forest tree hybrids

Project AY:
Moleeuiny genetic
improvement for
tropical and
subtropicat production

Prof R Henry
Dr M Shepherd

AfProf C Willtams
{Texas A&M University, USA}

Genetic mapping i Pinus spp

National Links

Preject Al:
Genetices and
Teproductive hiolopy
of eucalypts

Dr B Potls
Mr P Tilyard

Pr B Polis
Dr R Vaillancourt

Mz R Brereton (DPTWE)

Prof M Sedgely (UA)
Dr M Wallwork (UA)
Ms L Pousnd (RJA}

Flowering patiemns in E. globulus
and their offect on the reprodactive
success of the swifl parrot

Mechanism of self incompatibility in
E. globulus and E, nitens
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CRC Staff Collaberator Research
Project AL: cont | My A Hingston Dr P MeQgillan (UT) Poilination ecology of E. globulus
Dr B Polts and E. nitens
Preject A2: Mr G Dutkowski Mr G Dutkowski Breeding munagement
Breeding strategies Dr D Boomsma {STBA)
My R Breidahi (8T1)
Ms § Hetherington (FCP}
Mr A Gray (TForSA)
Mr H Stewart {Treecorp)
Mr D Jamieson {ACT Forests}
Mr 8 Penfold VP
Mr G Dutkowski Dr A Gilmour (NSW Agriculture}  Lmprovements in guanditative genetic
models
Mr G Dutkowski 2y H Graser Breeding value prediction software
Dr 't McRae (STBA) Dr R Kerr (UNE} for tree breeding - TREEPLAN™
Dr L Apiolaza Br M Dieters {QFRD
Dr C Matheson (CSIRO FEP)
Mr (G Dutkowski Dr J Sasse {CFTT) Spatial analysis for Dothistroma
pinti damage in Pinus radiata
Mr G Dutkowski Dr ) Sasse (CFTT Breeding value prediction
Project A3: | Dr ¢ Moran Dr 8 Read Mapping cambial specific sequences
Motlecular approaches Dr K Thamarus Pr G Bossinger in E. globulus
t0 tree improvement Ms K Groom (University of Meihourne}
Ms J Murrell
Project A4: Dr R Vaillancourt Prof M Sedgley (UA) Optimising seed orchards to achieve
Maolecular genedics Dr 8 Potis Ms L Pound {UA) maximum genetic gain in eucalypt
of eucalypts Mr C Grosser My K Joyce (NET) plantations
Txr B Patterson Ms H OF'Sullivas {Timbercorp}
Mr D) Pitheam: {(STEHSTBA}
Mr P Gore {STBA}
Ms R Jones Mr M Lavery {Asrianda Pty L4d) Clenetic diversity and affinities of the
Br D Steanc Yerralang E. globulus
Dr R Vaiilancourt
Dr B Potts
Dr R Vaillancourt Mr P Gore {STBA} Recovering pedigrees in F. globulus
Dr B Pouts Mr B Pilbeam {STHSTBA} using genetic markers
Mr (0 Dutkowski
Project AS: | Ms C Raymond SE NSW Acoustic testing for non-destructive
Wood quality assessment of wood stifiness
Ms C Raymond CSIRO FFP Assessment of microfibril angle and
density variation
Project A6: | DrM Dicters Mr ¥ Knight (QDPD Breeding objectives for sawn (imber
Hybrid breeding | Dy H Dungey M G Stringer in P caribaea var hondurensis,
Dr X Marding {Hyne & Soas Pty Lid) P elfiorii and their hybrid
Prof P Kanowski {ANT)

Br 8B (reaves (UT)

e
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CRC Staff Collaberator Research
Project A6: cont By 7 Xu QDPI Foresiry Use of carbon isotope diserimination
D M Dicters Griffith University to select B elliontii x P, cartbaea var
D H Dungey hondurensis clones
Mr A Joseph Dr H Wallace (USQ) Genetics of intra- and inter-
Dr M Dieters provenance hybrids in £ caribaea
T # Dungey var hondurensis
Project AT: Prof R Henry Mr § Bruskin (SF NSW) Gene flow and genetic diversity of
Molecular genetic Dr M Shepherd Ms M Jones (SCL hardwood plantations in NSW
impreversent for Prof A Delves (SCU
tropical and
subirepical production r M Shepherd Dr A Specht (SCU} Microsatellite markers in Fucalyptus
Mr & Meilick spp
Within Centre
Links
Project Al: Dr B Potis Dr W Tibbits {NET) Genetic variation, age 10 age
Genetics and D¢ G Jordan Mr K Joyece {NET) correlations and geaotype-
reproductive Mr G Dutkowski environment interactions for base
blology of eucalypis Mr A MacDonaid population trials of K. globulus
Dr P Chambers
br B Potts My P Gore (STBA) Genetic congrol of self
Mz D Pilbeam {STBA} incompatibility i E. globulus {party
STBA funded)
I L. Apiolaza Mir P Gore {STBA} Clenetic control and estimation of
I B Poits Mr K Joyee (NET) breeding values for flowering time in
Mr G Dutkowski Mr B Pitbeam (STBA) E. globulus (partly STBA funded}
Mr M Krygsman (APP)
Dr B Potts Mz ¥ Gore (STBA} Genetic variation in new base
Mr G Putkowski Mr P Kube (FT) population érials of E. nitens
My P Tilyard Ms S Hatherington (FCP)
I D Williams
D D Williams Dr P Smethurst (SM) Environmental and silviculural
Dr 8 Poits Pr ¢ Beadle {(SM) factors affecting the flowering of
Prof I Reid Mr D Worledge {SM} E. nitens
Mr K Joyee (NET}
M P Kube (F1}
Pr B Witliams Mr P Kube (FT) Seed orchard management and
Dr B Polis Mr N McCormick (FT} optimising seed and seedling quality
Mr R Barbour Dr W Tibbits (NET) Gene flow between planted and
Dr B Poiis Dr I de Little {NET) aative eucalypt forests (SIF 1998-99)
Dr R Vaillancoust Mr X Joyee (NET}
Pr B Potts Dy C McArthur {(RP) Genetic variation i K globidus fo
Mr P Tityard Ms 1 O Reilly (RP) marsupial browsing
Mz T Jones Dr I de Litle (NET) enetic basis of susceptibility to
Dr B Polis nsect pests
T R Vailiancourt
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CRC Staff Collaborator Research
Project A2: Mr €3 Dutkowski Mr P Kube (FT} ASREML, usage
Breeding strategies Dr L Apiolara B T McRae (STBA)
Br B Potts (A1}
Mr G Lopez (Al}
Ms € Raymond (AS5)
Mr G Dutkowski Ms S Hetherington (FCP) Breeding value prediction
Dr L Apiolaza DrT McRae (STBA}
Mr D Pilheam (STBA)
Mr G Lopez (A1)
Mr G Dutkowski Dr 'F McRae (STBA) Bata modelling for tree breeding
Mr G Dutkowski Dr T McRae {(STBA} Research management
Mr P Gore (STBA)
Ms S Hetherington {IFCP)
P € Matheson (CSIRO FFP)
Mr G Putkowski Mr P (ore {(STBA} E. globuluy geographic variation
Mr C O'Connor (Timbercorp)
Mr G Dutkowski Mr P Gore (5TBA) E, nitenrs geographic variation
Mr P Kube {FT7
Ms & Hetherington (FCP)
Mr G Putkowski Mr P Gore (STBA} Breeding strategics
Br L Apiolaza Mr D Pilbesm (STBA)
Pr T McRae (STBAY
Project A3: Hr G Moran Ms € Raymond (A5) QTL analyses for wood and fibre
Molecular approaches Dr K Thamarus properties in E, globuwlus
to tree improvement Dr E Witliams
Ms K Groom
Ms I MurreH
Project Ad: Dr R Vaillancourt Dr € Mohammed (C5} The genetic basis of Mycasphaerella
Maolecutar genotics Mr A Milgate tesistance in E. globulus
of pucalypts Dr B Potts
Ms R Jones Br M Steinbauver (C1, €2) Affinities of an AGM resistant
Dr B Steane variant of I, psendoglobulus
D R Vaillancourt
B B Poits
Praject AS; Ms C Raymond Pr € Moran {A3) QT analysis of wood and fibre
Wood guality Ms K Surridge Dr K Thamarus {A3} propestics in K globulus
Ms C Raymond Mr P Kube (FT) Gesotype by environment interaction
Ms K Surridge Ms S Hetheringion (FCP} for density, fibre length, fibre
coarseness, ceHulose content,
microfibril angle and density
variation in E. nitens
Ms € Raymond Hr D de Ligle (NET) Genetic control and cosrelations
Mr B Yeo Mr I French (NET) between wood properties in famities

of E. globulus with different
densities
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CRC Staff Coliaborator Research
Project A6: Br M Dicters Prof R Henry {AT) Molecular genetics of £. cloeziana,
Hybrid breeding Dr H Pungey Dr M Shepherd (A7) Araucaria cunninghamii, and
Dr (G Nikles Ms R Sickoe (AT) propagation fraits in B ellionii x
Mr L Scott (AT P caribaea var hondurensis hybrids
Mr R Mellick (A7}
Dr D Lee (QFRD
Project ATz Prof R Henry Dr H Dangey {A6) Genetic characterisation of
Molecular genetic Dr M Shepherd Dr M Dieters {AG} commercial {raits in hybeid pines
improvement for Dr G Nikles (AG)
tropicat and Mr P Foor (A6H)
subtropical production
Prof R Heary D R Vaillancourt (A4) Bevelopment of an enriched
D+ M Shepherd microsateliite library for E. globulus
and Pinus spp
Prof R Henry Dr B Potts {Al} Investigation of putative inter-
D M Shepherd subgeneric Eucalyptus hybrid
Ms R Stokoe
Prof R Heary Dr (3 Nikles {A6) Molecular genetics of . cloeriana
Dr M Shepherd Dr P Lee (QFRT)
Ms R Swkoe
D M Shepherd Pr M Dicters (A8} Genetic analysis of vegetative
Mr R Mellick Pr H Dungey (A6} propagation traits in hybrid pine
Prof R Henary Br & Nikles {A6) Molecular genetics of Arancaria
D M Shepherd Dr M Digters (A&} cunninghamii
Mr 1. Scott
Br B Potts (Al) Genetic variation in spoited gums
Affrof T Hughes Pr B Lee {QFRL} and differences in Ramularia
Ms R King B (3 Nikles (QFRD) tolerance
Sustainable Management Program
International
Links
Project B2: DrZXe Prof Xi-an Mac Application of 13C, 15N and MN
Management of Ms N Mathers Mz R Luo NMR to s0il organic matter stadies
tropical soils AfProf § Bemers-Price {National NMR Laboratory,
AfProf P Saffigna Wehan, PR China}
Ms N Mathess D C Preston Application of 13C and 1N to soil
br Z Xu {Natural Resources Canada) organic matter studies
AfProf P Satfigna
MZXu AfProf K Lundkvist Use of carbosn isotope composition
Dr N Prasclova {Swedish University of for selection of pine clones and hoop
AfProf P Saffigna Agricuitural Sciences) ping fasnities with improved water
use efficiency and tree growth
Project B4: Dy M Battaglia Dr } Majada Seed germination modeliing
ModeRing production {University of Oviedos, Spain)
and wood quality

B

I M Battaglia

r N Borssihe (RAEZ, Pormgal)

Appiication of ProMOD
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CRC Staff Collaborator Research
Pratect B4: cont Dr P Sands Dr B Voit {South Caroling Medical  Application of S- systems to forest
University) growth modelling
Pr P Sands RE, Newman and Partners (ACT) Use of ProMOD to predict potential
vroductivity of E, nitens in Ireland
National Links
Project B1: Dr P Smethurst Dr N Mendham (UT) Weed management studies
Site productivity Dr C Beadle
Mr P Adams
Dr P Smethurst br K Paul {CSIRO FFP) E.AL effects on soil temperature
Project B2: AlProf P Saffigna P T O'Connell Application of 13 NMR 1o soil
Management of Ms N Mathers {CSIRO FFPy organic matter studics and

tropical soils DrZ Xu denitrification studies with soils
Dr G Pu treated with residue management
regimes
Br Xu Prof G Farguhar (AN Carbon and oxygen isolope
Dr N Prasotova compositions and free waler use
AfProf P Saffigna efficiency
Preject B3: Dr C Beadle Dr L Pinkard (FT} Sitvicultural management of
Siivicuitural systems Mr G Britton (Britton Bros) biackwood
Mr B Stackpole (CFTT)
Mr A Wamer (PFT)
Mr T Bird (FFIC)
Dr C Beadle Mr W Lee Effluent irrigation of pines
Mr D Worledge (Brighton Couneil}
Project B4: Dr M Battaghia By € Mohammed (C3) Agnalysis of stem decay data
Modetling plantation
systems Dr M Battaghia Mr P Pennington {CSIRO FFP) Analysis of native forest productivity

Dr M Battaghia

Dr M Lewty
Mr P Ryan
Mr P Byan
Mr P Ryan
Mr P Ryan

Mz P Ryan

Dr P Sands

Queensiand Department of Natural
Resources

QDPE Silvicullure

P T Thaung (UIQ)

¥ B Burrows {QDPI Rockhampton)
SE NSW

Dr P West (SciWest Consalting)

Mr K Montagu {SF NSW)

Dr B Rawlins (CSIRO FEP

Landscape modeiling spatial analysis

Genetic evaluation, breeding studies
Nitroges nutrition of E, cloeziana
Biomass data

Biomass data

Growib modelling

Physiological data for
subiropical/tropical eucalypt species

Economic effects of irrigation
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CRC Staff Celiaborator Research
Project Bd: cont | DrP Sands Mr C Hackett (Plantsoft Services)  Modelling productivity
1 Pr P Sands Dr § Landsberg {Landsherg Consulfing) Modelling productivity
within Centre
Links
Project Bi: Dr P Smeihorst Dr C Mohammed (C5) Effects of N status on wood decay of
l Site productivity pruned and unproned F, nifens
Dr P Smetharst Dr M Battaglia (84) Predictions of LAI and growth
responses to fertilisation
Py P Smetharst Mr G Dutkowski (A2) Genelic interaction with growth
Dr 1. Apiolaza (A2} response to N fertilization
Project B2: MrT Leaman Dr M Dieters {AG} Improving hoop pine growth

Management of Iz Xu Dr M Huont (QFRI} potential by selecting for water and
tropicaf soifs | A/Prof P Saffigna nitrogen use efficiency
Preject B3: Dr C Beadle Mr P Naughton (BTT) Thinning regimes for palpwood
Silvicuitural Mis T Medharst Ms A LaSala (FT) plantations
syslems
By Beadle Ms S Hetherington (FCP) Impaets of hrigation on wood quality
Mr D Worledge D (3 Holz {NET)
D¢ C Beadle Dr N Mendham (1T Vegetation management
Dr P Smethurst Mr P Adams (FT)
Dy Beadle Dr L Pinkard (FE} CGreen praning of E. globulus
Pr ¢ Mohamsned
Proiect B4: Dr M Battaglia Mr 8 Candy (FT) Empirical growth modeiling
Medelling preduction
and wood quality D M Ballaghia Dr L Pinkard {FF} Modeliing effects of pruning
Dr M Battaglia Mr T Smith {Sotico} Sife effects on productivity
{r M Bauagha Mr B Walker (NET} Productivity modelling

Ms C Raymond
Ms C Raymond
Ms O Raymond
Ms C Raymond

Ms C Raymond

Dz P Sands

D ¥ Sands

G Program

Australian Paper, NET, Sotico
FT, FCP, CSIRO FFP

SE NSW, CSIRO FPP

My  Shediey (Solico}

Mr P Kube {FT}

Mr W Neilsen {FT}

B € McArthur (RP}

Mr A CGoodwin {F1)

GxE effects on wood quality
Pulpwood quality in £, globulus
Pulpwood quality in E. pirens
Assessment of modulus of elasticity
Site and spacing effects on puip
wood quality in E. globulus
Modeliing effects of browsing

Sofiware development




20  CRC for Sustainable Production Forestry — Annual Report 1999/00

CRC Staff

Resource Protection Program

International
Links

Project C1: Dr ¢ Allen
Biology, ecology and

ecenomic impact of
insect pests Dir M Steinbauer

Pr M Steinbaver

br M Steinbauer

Dr M Steinbauer

Collaborator

Mr B Murphy (University of
Canterbury NZ / NZFRI}

AProf 8 Strauss

(UIC Pavis}

A/Prof § Nylin

{Stockholm University, Sweden}

Dr T Withers {ForRes N2}

Dr E Schiestl
(University of Vienna, Austria)

Research

Biocontrol of leaf beetles using egg
parasitoids

Tri<tropic interactions between
eucalypts, the gum feaf skeletoniser
and satural enemies

Life history theory in relation o
M. privata

Insect infroductions into N2

Biectroantennogram assays of
eucalypl specific Insects

Preject €2: | DrM Stcinbaver
Insect control
techniques and IPM

Prof T Ando
(Fokyo Univessity, Japan}

Pheromones of geometrids

Project C3: D C MeAsthur
Resistance of
planting stock fo
vertebrate browsers Dr C MicAsthur

D M Schwartz (LIC Davig)

Br M Schwartz (UC Davis)

Modeiling methods for sampling
damage on plantations

Modelling seedling growth as a
function of browsing damage and
stie guality

Praject C5: Dr C Mohammed
Strategies to minimise Ms K Barry

foss due to fungal

attack

Dr C Moharamed

Pr € Mohammed

Pbr C Mohammed
Ms E Eyles

Pr ¢ Mohammed

Prof L Hall and colleagues
{University of Cambridge, UK}

Dr R Kennedy
Dr A Wakeham

Better understanding of the passive
and active mechanisms of defence
against decay in E. nitens

Imgmuno-detection of the airborse
spores of Mycosphaerella species on

{Horticuiture Ressarch International} eucalypt

Dy M Dewey
{University of Oxford, UK}

Dr R Kennedy
¢ A Wakeham

Production of the sexaal spore form
in culture for Mycosphaerelia

{Horticuiture Research International) species on eucalypt

Dr ID Lonsdale
{Alice Hel: Research Station
Forestry Comsaission, UK)

Dr 1. Macaskie

{University of Birmingham, UK}

Kino formation in encalypts

Encatypt defence mechanisms
{eleciron paramagnetic imaging of
free radicals)
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CRC Staff Coliaborater Research
National Links
Project Ci: Ms T Simmul Pr A Clarke (71U} Biclogy of firebiipht beetie
Biology, ecology and [ D G Allen
economic impact of _ _
insect pests Mr B Howieil Dr A Clarke (GU) Factors influencing Chrysophtharia
Dr ¥ Madden bimaculate oviposition
Dr M Steinbacer Prof M Sedgley Waxes of E. globulus ssp
Pr M Waltwork (LJA)
r M Stcinbauver Mr W Wanjura {CSIRG Ento) Terpene analyses of eucalypts
bBr M Steinbaver Dr A Nicotra Plant stress in eucalypts
Ms V Thomson {ANLD)
Dr M Steinbauer Dr P McQauitlan Life history of M. privata
Ms C Young {U't)
Br R Floyd ACT Forests, Auspine, APP, Biology of Essigella californica
Br M Steinbauer Forestry SA, Green Triangie Forest
Ms T Wharton Products, Hancock Victoriap
Plantations, ST NSW, QFRI,
Dr P Cooper and Dr I Rowell
(AN, B M Carver and
Dr P de Barro (CSIRO Ento)
Dr R Floyd WA, Indastry Pest Management Ecology and economic impact of
Dr A Loch Ciroup insect pests of post-establishment
Mr ¥ Matthiessen eucalypts in southwestern Australia
Mr J Matthiessen WA Industry Pest Management Feology and economic impact of
Grougp insect pests of the establishment
phase of cucalypts in southwestern
Austratia
Project €C2: Br A Lech WA Industry Pest Management Meonitoring, susveillance and control
Ensect controf M T Matthiessen Group of pests of established evcalypts in
fechniques and IPM Dr R Floyd southwestern Ausiraiia
Mr I Matthiessen WA Industry Pest Management Management of insect pests of the
Group establiskment phase of cucalypts in
southwestern: Australia
D¢ M Steinbauer Dr T Bellas {CSIRO Tinto) Sex pheromone of astuma gum moth
Dr M Lacey (CSIRO Ento}
Br M Steinbaser Dr I Naumann Hpg parasitoids of coreids
{Department of Agriculture ACT)
Dr M Steinbaver Dr § Schmids {CSIRO Ento) Taxonomy of hymenopteran
Dr M Short Dr § Traeman {ANU} parasitoids of M. private
Ms R Schumacher {(UQ)
Pr M Steinbaner Mir P Ebner Light trapping of M. privaia
{L.ower Murray Water)
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CRC Staff Collaborator Research
Project C3: Dr € McArthur [ W Foley (ANU) NIR analyses of eucalypt leaves in
Resistance of Ms J O'Reiily relation o palatability
pranting stock to
vertebrate browsers
Project C4: Ms K e Mar Dr € Southwell (AAD} Use of a plantation and surrounding
Strategies to reduoce Pr C McArthur Dr M Statham (U habitat by mammatian herbivores
vertebrate browsing
damage
Project C5: Dr € Mohammed Mz N Davies (UT) Better nnderstanding of the passive
Strategies to minimise Ms K Barry Mr B Peacock {UT) and active mechanisms of defence
loss due fo fungal against decay in £, nitens
attack
Pr € Mohamned Dr G Hardy Mycosphaerella vesearch
(Murdoch University WA)
D P Keane
{La Trobe University Victoria)
Within Centre
Links
Project C1: Ms T Simmud br b de Litile (NET) Biofogy of fireblight beetle
Biology, ecology and Dr G Allen
ecenomic impact of
insect pests D1 § Candy D H Ellio#t (F1% Mathematical models o support IPM
Dr J Madden of ieaf beeties
Mr 8 Howleti D P MeQuillan (UT) Factors influencing . bimacuiata
Dr 3 Madden oviposition
Mr H Redgrove Pr D de Little {NET) Biology of Heteronyx beotles
Dr M Hurley Dr P McQuaillan (UT) interfering with the establishment of
E. nitens plantations
Pr M Hurley Mr P Naughton (BTT) The impact of Heteronyx beetles on
Dr C McArthor {C4) the establishment of E. nitens
planations
Mr ! Matthiessen Br B de Little {NET) Biology and management of iasect
Dr M Hurley Mr R Breidabl {Sotico) establishment pests of plantations
Ms T Simmul
Dr M Steinbauer Ms R Jones {A4) Affinities of an AGM resistant
D D Steane {A4) variant of E. psendoglobulus
Pr R Vaillancourt (Ad)
1 B Poits (A1}
Dr M Steinbazer Br Z Lukacs (C1) Biclogy of M. privata

—

Dr M Steinbauer Ms H Nahrang (C1} Leaf woughness and insect
performance
Projeet C2: | MrL Rapley Dr D de Little (NET) Genetic susceptibifity of eucalypts to
Insect conirol Dr G Allen Br B Potis (A1} msect attack
technigees and IPM
Dr G Allen IDr B Potts (AL Impact and susceptibility of

E. globulus 1o sawfly attack




T
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CRC Staff Coliaborater Research
Project C2: cont r I Blek B B de Little (NET) Field trials using Mimie® to control
Mg N Beveridge autuzn gure moth
Dr M Steinbaver Dr 7. Lukacs (C1) Hymenopteran parasitoids of
Dr M Short Mr R Bashford (FT) M. privata
Py M Steinbaser My M Krygsman (APP) .ight trapping M, privata
Project C3: | Dr ¢ McAsthur Mr P Naughton (BTT) Influence of seedling type and weeds
Resistance of | Mr H Fitzgerald on growth and damage to E, nitens
planting stock fo Mr 8 Paterson seediings on a plantation
vertebrate browsers
Dr C McArthur Pr M Hurley (CC2} Comparison of insect versus
Mr H Fitzgerald Mr P Naughton (BTT) mammaiian herbivore damage to

Mr § Paterson

br C McArther

Ms N Marsh {FT}

eucalypt seedlings in plantations

Mammalian preferences for

Mr S Paterson Mr A Walsh (FT} seedlings grown usder different
nursery conditions
Ms F O’ Reilly Dr B Potis {Al} Genetic variability in resistance to
Dr C McArthar Mr K Iovee (NET} hrowsing of E. globulus foliage
Project C4: Ms E Pietrzykowski Ms S Hetherington (FCP} Influence of smali-scale vegetation
Strategies to reduce Dy C McAsthuy patches on susceptibility of seedlings
vertebrate browsing 10 browsing
damage
Ms K le May Pr P de Little (NET} {Jse of a plantation and sumounding
Pr C MoAsthur habitat by manumatian herbivores
Preject €5: Dr € Mohammed i L Pinkard (FT} Better ynderstanding of the
Strategies to minimise Ms K Barry Mr W Neilsen (FT passive and active mechanisms of
ioss due to fungal Ms A Eyles Dr C Beadie (Bi} defence against decay in E. nifens
aitack Ms A Molion iy P Senethurst (B2} and K. globulus, including a focused
investigation of kino defect
formation
Pr € Mohammed Br D de Little (NET} Determine the infection biology of
Mr A Milgate Br R Vaillancoust {A4) Mycosphaerella and develop a
Dr B Potis (AL} hicassuy to test for eucalypt
resistance or susceptibility to
Mycosphaereila
br C Mohammed Pr R Taylor (FT} Heologically sustainable forest
BrY Zi Qing Mr T Wardlaw (FT) management: fangal and invericbrate
AfProf A Richardson {(UT) biodiversity
Dr D de Lattle {NET)

—

Mr P Mincely (NET)

Education and Technology Transfer

National Links

CRC Staff

Pr N Davidson

Coliaborater

Science Communicators from

other CRCs

Activity

Interaction and coordination of
science communication




CRC Staff

Pr N Davidsor
Ms C Condie

Br N Davidson

Collaborater

Mr A Lyons (PFT)

Mg I Burrell {Consuitant)
Mr D Hamilton, Mr B Vickers
{Forest Hducation Foundation}

Activity

Farm Forestry Fact Sheets and al}
programs

Schoot Kits

Mr B Yaxley (Tas Ed Dept}
Ms 1 Chambers
{Kingston Primary School}

Br N Pavidson Mr M Castley (PFT) Agfest displays

Dir N Davidson Mr P Voiker (Serve-Ag) Production of a book: Furm Forestry
Ms M Leech {TFGA) Technical and Business Hundbook
Mr A Lyons (PFT) {funded by NHT}

Dy N Davidson Mr R Philipg Production of two arboreta of all 29
{Springfield Primary School) Tasmanian native cucalypts
Ms K Ancher {partly funded by NHT)
{{enorchy City Coungil}
Mr M Castley (PFT}

Within Centre Ms C Condie All CRC staff Monthly Report
Links

B N Bavidson

Al CRC staff

CRC web site




RESEARCH

Genetic
Jmprovement
Program

Manager
Dr Brad Potts

Project A1

Leader
Dr Brad Potis

Staff

Dr Luks Apiolaza

Mr Robert Barbour
Mr Greg Dutkowski
Mr Pater Gore

Mr Andraw Hingston
Mr Tirn Jones

Dr Greg Jordan

Mr Kelsey Joyoe

Mr Maarten Krygsman
Mr Gustavo Lopez
Mr David Pitheam
Ms Laanne Pound
Prof Jim Reid

Mr Paul Tilyard

Dr Wayne Tibbits

Dr René Vaillancourt
Mr Peter Volker

Ms Michelle Watson
£r Dean Willams
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Introduction

A major expansion of the plantation estate of encalypis
and pines is ocenrring throughout Australia, Improved
genetic quality of the plantation stock is essential if
Australia is to be competitive in international markets
when this estate is harvested, Large free breeding
programs being run by CRC pariners in both the
tropical and temperaic rogions demonstrate the
importance of breeding and aim to reduce the costs of
plantation establishment, harvesting and processing, as

well as to add value to pulp and timber,

The research undertaken in the Genetic Improvement
Program aims (o ensure that plantation stock is of the
highest possible genetic quatity. 1t aims to improve the
efficiency of breeding and ensure the genetic gains are
rapidly and efficiently trapsferred 1o Australia's
increasing plantation estate. In brief, the program aims
o7
» define appropriate breeding objectives for
individual firms and the sector, from forest

growers {o industrial processors;

e identify selection criteria and methods for
assessing wood quality, growth, pest and disease

25

resistance, and other key iraits, and statistical
moethods for their analysis;

* determine the molecular and guantitative genetic
control of important {raits, and how this changes
with age, site and silviculiure;

« improve strategies to select, breed and deploy elite
geRolypes;

e improve our ability to control and manipulate
reproductive characteristics in order o optimise

deployment systems;

+ cosure rapid optake of technological advances
made in Australis and overseas, particolarly in the
rapidly changing field of molecular genetics; and

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

The rescarch outcomes will directly assist breeders of
pines, eucalypis, and other native species in our
member organisations, as well as organisations
multiplying and distributing improved seed.

Genetics and reproductive
biology of eucalypts

Background

This project aims fo provide the basic biological
information necessary for effcctive exploitation and
management of femperate eucalypt gene pools, It will
detersaine the extent to which traits of economic and
biojogical importance are under genetic control and
smenable 10 artificial sclection and breeding, Such
traits include growth, wood guality, pest and disease
resistance and reproductive characteristics. Further, as
cloming is no longer considered an economically viable
means of deployment in Australia, the demand for
anproved seed is carrently nnprecedented. The project
will study factors affecting sexual reproduction in

order Lo optimise the quantity and guality of seed from
cucalypt seed orchards. This project is closely linked
to Project Ad (Molecular genetics of eucalypts}).

QOutcomes

+  Flowers of Bucafyptus globulus were observed to
be visited by a variety of native insects and birds, as
well as large nunsbers of introduced honey bees and
bumble bees at stedy sites in Tasmania, {n contrast,
flowers of E. nitens were observed 10 be visiied by
a wide variety of native insects, but only rarely by
honey bees or bumnbles bees, and never by birds.

»  The first evidence of polien flow from plantation to
native forest cucalypts was obfained in a study of a

boundary between the exotic B nafrens and
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adjacent native cucalypts in northern Tasmania.
Asynchrony in flowering time was shownto be a

srajor barrier to such hybridisation.

Field suscepuibility of E. globufus within several
full-sib families (0 autumo gum moth attack was
shown to have a genetic basis and was associated

with variation in the levels of key leaf chemicals,

Controlied pollination studies have shown no
evidence of major pre-zygotic barriers to advanced
generation hybridisation between E. nitens and
E. globulus. However, after 4 years growth and on
two contrasting sites, the average performance of
the parental outcrosses was greater than that of all
hybrid types {Fy, ¥ and backerosses).

A factorial application of N and P fertiliser to { to
3 vear old E. nitens revealed that only nifrogen
ephanced  flower bud  abundance, Nitrogen
application was shown to eabance the performance

and reliability of the Rower enhancing chemical

Paclobutrazol®,

Goals
To determine:

the importance of non-additive genctic effects in

F. globulus and K. nitens;

the impact of inbreeding depression on growth and
wood propertics in E. globulus;

the genetic coatrol of flowering time and self-
steritity i E. globulus and use this information o
improve flowering synchrony and oufcrossing

rates in seed orchards,

the mechanism of self-sterility in E. globulus and

. nifens,

the environmental and genetic factors affecting the
quantity and quality {e.g. size and density) of seed
produced in K. nitens and E. globuluy seed

orchards;

the pollinators of E. globulus and E. nitens;

levels and factors aifecting pollen-mediated gene

fiow  between plantation and native [forest

cucalypts;

the performance and genetics of Fy and advanced

generation £, nitens x E. globulus hybrids.

CRC student Robert Barbowr harvesting capsules of

E. ovata to determing the frequenoy of F« hybrids with the

exotic plardation species, £ nflens.
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Project A2  Breeding strategies
Leader
wr Greg Dutkowski  Background
Statf The principal aimm of this project is to develop “state-of-
Dr Luds Apiclaza the-art” strategies for sclection, breeding  and

B Paul Chambers

Dr Bruce Greaves

wr Andrew MacDonald
Ms Michelle MeGranahan

Figure §

Multivariale analysis .
curnparing guantitative
genetic variation in newly
collected locaiities of
ELucalvpius globulus

with that of known .
subraces. Nole, new
lecatities are positioned
closa to geographically
reigriowing subraces.

Axis 3 6.1%

deployment which can be integrated info programs run
by CRC partners. This involves:

developing better estimates of breeding values by
using improved models which better account for
population structure, age, pedigree and site
heterogeneity both within and between sites;

improving selection through the development of
economic models that allow the integration of
into  breeding  valve

ceonemic  information

prediction;

improving tee breeding decision making by the
evaluation of different breeding strafegios; and

supporting members in the planning and
implementation of their breeding and deployment

PFOZIAITS,

Axis 2 11.6%

KEY

Kaown subraces
B West Otways

2 Cape Paton

3 Bagt Otways

# Strzelecki Ranges "
5 Macalya Rd

& Seuthem Gippsland

8 Flinders Islatye

1415 8 & S8 Tasmania

2% King Istand

Nuw Locafitios

L Lerderderg Gorge

G Glenmapgie

W West Gippsland

T fast Gippsland

Axis 1 61.6%

Quicomes

Studies of genetic variation within Encalyptus
globulus  ssp globuluy  and  Hs  intergrade
populations in a new base population collection
(A E (¥Connor and CFTT) have shown geographic
paterns of genelic variation very simitar to that
revealed from previous collections {see Figare 53
New collection areas from East and West
Gippstand, Glenmaggie and Lerderderg Gorge
have close quantitative genetic affinities to the

favoured Strzelecki Ranges race,

Tools have been developed (o assist in prediction
of breeding values in spatial analysis,

A population simolator has been developed to
delermine and sampling
strategies affect the assessment of gain for a
breeding population.
provided by project A5 (Wood quality), it has
shown that 3 three-stage sarmpling system for wood
gquality assessment would improve gain in the
STRBA national eucalypt breeding program. It has
also been shown that the use of cores for basic
density determination should replace indirect
density determination using pHlodyn, aad that the

how  measuremen

Using genctic parameters

evaluation of cores for cellulose content or
predicted kraft pulp vield using Near Infrared
Analysis {NIRAY was of marginal benefit.
However, the genetic correlations used in the
simudations require verification,

Simulation of a pantially selfed population has
shown that in models used (o estimate genetic
effects, accounting for selfing in the numerator
relationship matrix gives unbissed estimates of
hertability.

Goals

Determine the benefits obtained by acconnting for
spatial variation in eavironment and competition
when predicting breeding values.

Identify the best approach to amalgamate
information from sites with helerogenous genctic
parameters to gain a unified prediction of breeding
vatues.

Develop models, which incorporate risk traits such
as frost resistance, disease resistance and drought
tolerance, for use in breeding and deployment
Systems.

Modify the ‘Rolling Front’ strategy in the light of
uncertainty in the degree of interaction between
genotype and environment.

Develop alternative wood sampling strategies.

Determmine the extra galn to be achioved from
pmproved genetic models which use more realistic
agsumptions about the relationships between trees
in base popuiation trials,
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Project A3

fLeader
Dr Gavin Moran

Staff

Ms Kylie Groom
Ms Jan Murrsll

[3r Karen Thamarus
Dr Emiyn Willlams

Molecular approaches
to tree improvement

Background

The aim of this project is to sindy genes conirelling
commercial traits in Ewcalypfus globulus with the
focus o wood and fibre properties by:

* defermining the number and  jocation of
quantitative trail loci {QTL) controlling wood and

fibre properties and growth in E. globulus; and

* mapping and characterising candidate genes
involved in wood and fibre properties,

This work s conducted in collaboration with Project
AS (Wood quality), using two full-sib families from
the CSIROANET hybrid trial. Dame from the first
family, the mapping pedigree, are being used lo build
the genetic linkage map and identify guantitative trait
loci. Data from the second family, the validation

pedigree, will be used to validate the quantitative trait

focd,

Outcomes
*  Melecular analyses of DNA samples from the first
family are complete, and a genetic linkage map has
been developed for E. globulus (see Major
Development}. The lnkage map containg 249 loci
including 40 microsatellites, 31 expressed
sequence tags and 14 candidate genes. The
expressed sequence fags (ESTs) at 22 loci have
been identified as similar to known genes. The 14
candidate gene locl include genes from the lignin
biosynihesis pathway and genes involved in cell

wall synthesis,

¢ Putadive quangitative trait loct {QTL) for wood
density, percent pulp yield, percent cellulose
content, fibre length and fbre coarseness have
been identified, Many of the identified QTL co-
focate with known genes on the linkage map. Puip
and cellulose content QYL are similar on two
linkage groups and co-locate with a lignin
biosynthesis gene. One of the fibre leagth QT co-
locates with a celi wall synthesis gene.

Goals

+  Complete collection of molecufar data from the
second family and use in conjunction with wood
and fibre trait daia (o validate potative quantitative
trait loci,

«  Complete measurements of microfibril angle in
both families by Silviscan H and search for QT
Tor both microfibrif angle and growth.

*  [Fvaluate the role of known genes as potential
QTL.

= Recommend slrategies o incorporate molecular
information for wood density and celinlose content
into breeding and deployment programs.

Kylie Croom working with the ABE Prism™ 310 Genstic
Analyzer made by Perkin-Elmer, it includes the compuier
which Kylie is sitting a1 # Is used in this project for fragment
size analysiz of DNA microsataliifes, but it can also be used
for DNA sequancing,




Project A4

Leader
B Rend Vallancourt

Staff
wAr Peter Bundock
Mr Jubes Freaman

wmr Carl Grosser

Ms Rebacca Jonss
Ms Marian McGowen
Mes Gay McKinnon
Mr Andrew Milgate
Ma Alexandra Mitchell
D Briony Patterson
br Brad Potts

Prof Jim Reid

Wi Adam Smolenski
Dy Dovothy Steane
Ma Claire Turner

Mr Simon Whittotk

Honowrs student,

Hebegea Jones (sitting)
assisted by Martys Lavery
{second from righty, collecis
samples of remnant

. globudus on fams in
Gipnsland for fingerpriniing
with microsatefites,
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Molecular genetics of eucalypts

Background

The rapidiy changing field of molecular genetics is
providing unprecedented insights into genome and
population structure of eucalypts and offers powerful
tools for use by tree breeders. Already mwlecular
markers are being used n fingerprinting for quality
control, determining relateducss, paternity analysis
and gene flow studies, as well as understanding the
genetic control of guantitative trails.

This project focuses on evcalypts and aims (0 use

molecular markers 1o

« provide a better knowledge of inbreeding,
heterosis and the role of genetic diversity in
breeding and base populations of eucalypts;

»  guantify the factors affecting outcrossing, gene
flow, and contaminalion in seed orchards; and

« characterise the pumber and location of major
penes (TLs) affecting commercially Imporiant
traits {e.g. growth, wood density, pest and disease
resistance).

Qutcomes

»  New PCR based markers for chloroplast DNA
{epDNAY have revealed strong spatial structuring
to variation in nmmerous eccalypt species. The
fine-scale spatial pattern of chloroplast types has
been mapped In Fucalyptus globulus and has
provided a framework to discover the geographic
ortgin of trees or seed lots of unknown origin.

Conlrary to previous views that the Portuguese
landrace of K. globulus is derived from a namrow
base, cpDNA variation indicates that it is
genctically diverse and is probably derived from
collections from both southern Tasmania and
continental Australia {or Flinders Island).

New internal transcribed spacer (FIS) sequence
duta have revealed close phylogenetic relationships
between the Fueoalyprs sections Transversaria
{e.0. E grandisy, Exsertaria (e.g. E. camaldidensis)
and Maidenaria (e.g E. globulus and E. nitens)
which could explain the commercial success of
iybeid combinations amongst these sections.

Natural variation in two tmportant genes affecting
lignin, CADZ and CCR, has heen demonstrated in
E. wrophyila, E. grandiy and E. globuluy by Dr
Rend Vaillancowr? whilst on sabbatical with Dr
Dranie] Verhaegen at CIRAD Porest {Montpelier,
France).

[nternational collaboration aimed at developing a
standard set of microsalellite loci for use In
pateraity
commercial species of Eucalyptus, found four

fingerprinting  and analysis  of

robust primer pairs thet work consistently well in
the four commercial species tested.

Goals

-

Determine the genectic control of resistance o
Mycosphaerella infection in E. globulus.

Complete linkage maps of an infraprovenance
cross of B globuwdus using RAPDs  and
microsatellites developad in temperate and tropical
gucalypts. This will help align maps made in
different species around the world, locate unlinked
microsatellites for fingerprinting and gene flow
studies, and be used for Q11 detection.

Use microsatelite and isozyme markers in gene
studies, caleulate
contamination levels and model seed paternity in
seed orchards of I plobudus and K. nitens,

flow CUICTOSSING  rafes,

Use molecular markers 10 monitor the efficiency
and contamination Jevels of different pollination
technigues in E. globulus.

Determine ihe genetic composition of open-
pollinated progenies snd the genetic relatedness
among individeals in the base population of
. globudus,
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Project A5

Leader

Ms Carclyn Raymond

Project Staff
Mr Peter Kube
Mr Andrew MacDonald

Ms Lawra Nagy
Mr Leon Savage
Ms Kirsty Surridge
Ry Byron Yeo

Figure 6

Pith 1 bark traces for
microbrlt angle in
Eucalyptus nitens.

Wood quality
Background

Wood quality is one of the most important
determinanis of profitability, whether plantations are
harvested for pulp, sawn Himber or other solid wood
products. However, wood property traits are expensive
and difficslt to measure and there is a poor
understanding  of their genetic control and
relationships with breeding objective. For these traits
t be infegrated inte breeding and deployment
programs it Is essential to develop cost effective, non-
destructive sampling techniques which can be used on
a large scale,

Work is concentrating om
+ developing non-destructive sampling strategics for
wood and fibre properiies;

*  defining relationships between wood, pulping and
sawn timber propesties;

* Jdetermining the magnitude and importance of
genolype by environment interactions for wood
properties; and

+ developing breeding objectives for a mnge of
wood products.

This project has strosg Haks with Projeet A4
{Molecular genetics of eucalypis) and the CSIRO
Forest Products Laboratory, where techaologies such
as Silviscan H, cellulose content analysis and Near
Infrared Reflectance Analysis are being applied to
genetic material in the current pational breeding
programs for both Eucalyptus globulus and E. nitens.

Microfibrit angle {degrees)
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Outcomes

*  The product requirements and wood properties
important for a range of solid and composite wood
products have heen identified.

*  Basic density and cellufose content were found to
be under strong genetic control in B nitens with
heritabiiity estimates ranging from 9,50 to 0.96 for
density and .52 to 1.9 for cellulose content. Fibre
fength was under moderate genetic control (h?
ranging from 025 o 0.80) whilst heritability
estimates for fibre coarseness were variable but
generally fow.

*  Genotype by environment interactions were found
to be small and of no practical importance for
basic density, fibre length and celiulose content in
E, nitens.

*  Data collection for microfibeil angle and density
variation for 3 sies in E. nmitens has been
completed and is curvently being processed with
the aim of determining the magnitide of genotype
by environment interactions. Ring boundaries are
being inserted s0 age-age correlations may be
caleulated and optimum age for selection
determined.

*  Acoustic testing was found {o show promise for
segregating logs for timber stiffness. However,
resulis from tests on standing wees were less
promising.

Goals

* Betermine genetic parameters, imporlance of
genotype by eavironment interactions and age-age
corelations for microfibrit angle and dessity
variation in £, nitens.

*  Determine genetic parameters and cormelations
between basic density, fibre length, cellulose and
lignin contents in families of E. globulus selected
10 cover the range of density variation,

*  Sample base population trials of E. nitens to
determine race effects and genetic parameters for
basic density and ceffulose content from a broad
genelic base.

+  Develop non-destructive sampling techniques for
assessing wood shrinkage and coliapse in both
E. globulus and £ nitens.
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{eader
b Mark Disters

Staff

B Meidi Dungey
{r Kevin Harding
Mr Amal Joseph
Mr Dominic Kain
[ Garth Nikles

Mr Ken Robson fleft) and Ms
Susan Jarvis {right} at either
end of g d-tree Fne plot of an
custanding family in a 2-
year old ial of & carbass
var hondirensis-F, caribass
var caribass hybrids near
Cardwalt in north
Cueenstand.

Hybrid breeding

Background

There is an ncreasing interest in the use of hybrids in
forestry in Australia and overseas, However, relatively
Title is known about the genetics of hybrid populations
and the most efficient means of breeding to nprove

hybrids, Through its partner organisations, the CRC
has one of the best genetic bases of anificial forest {ree
hybrids in the world, Using this resource the project

alms ko

»

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

develop or introduce into Australia the most
advanced slrategies for breeding hybrids,

"This project focuses on the tropical pines species

{Pinus elliotii and P caribaeq var hondurensis} apd
their hybrids being deployed commercially by QDXPI
and interacts closely with Project A7 {Molecular
genctic lmprovement for tropical and subtropical

production).

Outcomes

A review of the forestry literature relating to the
genetics and deployment of hybrids has been
completed.

A major intersational symposium on “Hybrid
Breeding and Genetics' (jointly organised and

hosted by CRCWSPF and QFRE in Aprit 2000 at
Noosa) attracted 110 delegates from over 20
countries. The symposiuwm  brought together
scientists and tree hreeders from a wide range of
hackgrounds to focus on the development of
concepts for the genetic improvement of hybrids in
forestry. The proceedings of this symposium is
available on CH-Rowm from the CRC,

Hstimation of genetic parameters has been
compieted for B elliottii, P caribaea var
hondurensis and their hybrids in factorial matings
using data to 10 years of age.

Analyses have been completed or the performance
within  both
P, caribaea var hondurensis and Araucaria

of inter-provenance bybrids
cunninghamil.
hybrids appear to vield a growth advantage when
compared to intra-provenance hybrids.

I both cases, inter-provenance

Tnter-varicty hybrids between var hondurensis and
var caribaca have been shown to  have
considerable potential for deployment in north
Queenstand where 3 fast-growing and wind-Tirm
tmixa is required, whergas inter-variety hybrids
between var hondurensis and var bahamensis need
further testing before deployment in south-east
Cueensland,

A survey of the wse of hybrids in forestry involving
42 organisations in 13 countries found that the
main usc of inter-specific hybrids in forestry was
for the pulp and timber markets.

Goals

Finalise densitometry of wood samples from
B elliottil, P caribaeq var hondurensiy and their Fy
hyhrid, and the estimation of genefic parameters
for wood guality traits (PhD research by Dominic
Kain.

Exrend work on the use of finite locus models to
determine the most appropriate for the apalysis of
data from pine hybrids In Gueensland,

Investigate the combined used of data from hybrids
and pure species for the prediction of breeding

values,
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Project A7

Leader
Prof Robert Henry

Htaff

Mr Mike Cross

B Mark Dieters

Dr Russell Haines
Dr Kevin Harding
AProf Jane Hughes
Ms Rachel King

WMr Rohan Mellick
Mr Leon Beott

Dr Mervyn Shepherd
Mr Staven Smith
Ms Rhonda Stokoe
Mr Paul Toon

Br Mark thieters {right),
B Merv Shepherd and
Mr Fohan Mellick feff)
inapecting Pinus hybrid
hudge plants in &

trial invastigating the
genetios of vegetative
propagation traits,

Molecular genetic
improvement for tropical and
subtropical production

Background

This project applies molecular technigues o the genetic
improvement of tropical forest species, including Pinus
hybrids, Araucaria cunninghamii (hoop pine) and
encalypts. The major focus is the analysis of quantitative
trait loci (QTL) and mapping of juvenile wood, growth
and vegetative propagation fraits in B ellierii x
P caribaea hybrids and hoop pine. The project will
assist in {ree improvement by providing an insight into
a) the relationship between guantitative traits and b) the
genetic effects of heterosis and epistasis. Exploration of
variability and interactions of QTL across genetic
backgrounds, sites and cultural regimes will alfow
evaluation of the feasibility of marker-aided selection
and breeding for key commercial traits. Stedy of the
natural  divessity, breeding  system,  laxonomic
relationships and hybridisation for species such as
Hucalyptus cloeziana is being facilitated by the
development of new molectlar markers. This research
supports tree improvement programs for the emerging
hardwood plantation industry of Queensland and
tropical Australia,

Outeomes

«  Genetic maps have been generated for a select PEE
(P ellionii var elliottity and PCH (P caribaea var
hondnrensisy individnal based on microsatellite
and AFLP markers. This required the developuent
of an AFLP system for Pinus, which provided an
abundance of reliable markers al an average rate of

14 polysmorphisms per primer pair in the mapping
cross. A further 10 microsatellite loci were also
evaluated for mapping in PEE and PCH, bringing
the total loct evaluated by our group 1o 49 From
other Pinus species and 3 loct developed in PEE or
PCH.

* Two molecular assays were developed for
verifying interspecific hybridisation in Pinus. Both
assays, & chloroplast locus and & nuclear
microsatellite  region
discrimination amongst the parental taxa, These
assays provide a relisble method for verifying
hybridity of hybrid pine malerial used in clonal
testing programs.

showed promise for

* A natural
Eucalyptus)

inter-subgeneric  hybrid  {within

between E cloeziana  and
E acmenodies was verificd as unidirectional
hybridisation by using molecular markers,
moerphological and foliar ol characteristics.

Goals
+  Complete QTL analysis for early growth and form
in hybrid pine.

*  Commence genrotyping of 2 Pinus family to enable
analysis of juvenife wood properties.

o [Identify further microsatellite markers for use in
Pirus.

* Initigte study inlo the gemetics of vegetative
propagation {raifs in hybrid pines.

*» Complete  mapping
and QTL studies in a
full-sth and a half-sib
hoop pine family.

+ Investigate pollen con-
tribution i progeny
from & bhoop pine
clonal seed orchard,

* Report on a study of
natural hybridisation
of  E cloezigna.
Complete analysis of
popalation  diversity,
fHowering  and  tax-
onomic relationship of
E, cloeziana.

=
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Introduction
Plantations, including farm forests, ¢an be considered

a sustainable resource only i the factors necessary for
prodaction remain favourable over successive crop
cycles. This program examines the eavironmental
factors and silvicultural practices that influence forest
production and cast these into & quantitative

framework with the use of process-based models, We

play a critical role in delivering the knowledge needed
to ensure that practices implemented by forest
managess in Austrslia are sustainable and subject 10
ongoing improvement in terms of ecopomic and
environmental performance. This provides a vahisble
adjunct to the work of other rescarch organisations

involved in the definition of criteria for sestainability,

Site productivity

Background

The abms of this project are to:

»  determine the extent (0 which nutrient and water
supply can sustain high leaf arcas and tree growih

rates after canopy closure;

e cvaluate the effects of allernative slash
management strategies (during the inter-rotation
period) on nutrient supply and other soil
conditions that affect productivity;

 improve our understanding of water storage and
aceess Lo i in relation to soil profile charactesistics,

rainfall, and ground water.

Qutcomes

«  Anpincrease in leal area index (LAI) was achieved
following nitrogen {N) fertilisation of a H-year-old
Eucalyptus nitens plantation at Westfield {on
mudstone-derived soil, 1580 mm annual rainfall),
An increase in LALof 1 m? leaf ates per m? ground
area was achioved in stands that initiaily had LAI
5 10 6, but no response was observed in stands with
1AL of 7 to 8. This cbservation is particularly
interesting, because LAIs of 5 to 6 are considered
moderate to high in E nitens or E. plobulus
plantations in southern Australia.

« Based on the assumption that the observed
increased LAF will lead to increased growth, an
economic analysis was conducted which indicated

that N fertilisation of many stands at 6 years of age

would provide a positive retura on investment,
Research already initiated is testing this assertion

on & wider range of sites.

«  Hvaluation of a ‘quick-test’ nutrient analysis
system indicated that its acceracy and precision
were adequate for assessing N and P availability in
many plantation soils. Further testing may provide
technical groups in the forest industry with their

own soil analysis capability,

» High rates of fertilisation with urea and triple-
superphosphate increased the concentrations of N
and phosphorus (P} in leaf litter of an £ nitens
plantation, However, eatly results indicate that
high rates of N fertilisation alone will reduce
concentrations  of exchangeable pools of

magnesism and potassium in surface soils.

Goals

»  Determine stem volume responses two years after
applying N-fertiliser to 4- 10 6-year-old pantations
of E. globulus and E. nitens.

+ Determine the relationships between LAIL and
growth in F. nifens plantations as affected by N

fertilisation.

«  (Characterise the distribution of N in canopies of
E. nitens plantations with low to high LAL

o Determine the effect of N fertilisation on the

concentrations of base cations in several soils.
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Figure 7

Fertiiizing £. nitens with
400 kg N ha'! at age

& years increased LA by
0.8 to 1.5m7 loaf area

per m? ground area in a
madium LA stand,

bt there was no response
i & high LAE stand. All
treatments recioved 100 ky
P hat at age 6 years.
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Years Aftar Planting

Commence an accelerated depletion study to test
predictions of base caiion uptake and leaching, and
the onset of deficiencies of potassium {K) and
magnesium (Mg} deficiency in  Pinus radiata,
E. globulus and a grass,

Characterise base cation concentrations in soils
and P rodicra at several sites of kaowsn or

suspected K or Mg deficiency,

Commence using a micro-method of measuring K
and Mg upiaske by eucalypt and pine roots i
determine the eifect of concentration and the ragio

of these elements on the rate of uptake,

Management of fropical soils

Background

The atms of this project are o

»

evaluzate the bmpacts of soll and stand management
on both guantity and guality of soil organic matter
in subtropical pine plantations of south-east

Queensland;

develop effective soil organic matier management
regimes for sustaining the productivity of

subtropical pine plantations;

evaiuate the impacts of silvicuitnzal practices on N
poois and dynamics in hoop pine plantations of

soith-east Queensiand;

guantify the effects of both silvicultural practices
and envirommental conditions on soil N availability

and on plantation N demands;

quantify the effects of harvesting, site preparation
practices and seasonal conditions on soil physical

processes in subtropical Pioe plantations;

quantify the relationships between surface

condition, site  hydrology, scil physical

characteristics and leaching processes during the

inter-rofation peried of the pine plantations.

Outcomes

*

. Significantly  greater

amounts  of  easily
decomposable plant residues such as carbohydrate
and alkoxy € {one component of soil organic
carbon, C} entered into the top 10 cm of soil in the
areas pader the I-year-old windrows compared
with the areas between the windrows, However,
there were no significant differences in total C.
After 3 vears, soil organic C composition under the
windrows was similar to that between the
windrows, However, at this time total C in the top
19 em of soil was significantly higher under

windrows than it was between the windrows.

A world firs{ in the application of aitrogen-14
NMR to soil bumic acids (11As) (developed in
gollaboration with the Wuhan Institute of China)
has revealed the surprising existence of nitrate-N
in the HAs. The HA aitrate-N wag closely related
to soil N availability apd responsive to plant
residee management regimes in four contrasting
forest ccosystems. This newly discovered HA
nitrate-N was biologically active and couid be a
significant part of total N in the HAs.
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+  Considerable mineral N may be lost via
denitrification dusing the critical infer-rotation
period and early phase of the sccond rotation in
hoop pine plantations. This was demonstrated

using estimates of losses of gascous N (N3 and

Np() from microplols in areas just onder and

hetween i, 2- and 3-year-old windrows of hoop

pine harvesting residues {see Figure ),
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LI nder windrows, BW-hebwoar windows,

Goals

»  Further develop and apply 13C, 19N and 13N NMR
methodelogies to characierising soil organic
matter composition and guality in hoop pine and
exolic pine plantations,

e Quantify denitrification, immobilisatien and

leaching of 13N-labelled ferdlisers applied fo

microplots installed under different residue

management  regimes  and  eavironmental

conditions in the second-rotation hoop pine

plantations.

« Develop and apply soil biological methods,
particularly microbial biomass € and N assays, 10
characterise soil organic C dynamics and N

cyeling in subiropical pine plantations.

*  Assess the suitability of existing data from long-
term cafchment studies for imcorporation into a
predictive model of soil loss from subtropical pine

plantation catchments,

* Hstimate the infiliration parameters using the
rainfall-runoff model SRM for the site selected
storm evends.

Silvicultural systems

Background

The aims of this project are :

* to provide guidelines for the preparation and
management of seediing stock during plantation

establishment;

* to deveiop weed management systems which
minismise the use of herbicides including the use of

nOn-compefing SPecies as covey crops;

+ io develop pruning, thinning and spacing systems
which are suitable for cosverting industrial
pulpwood plastations to clearwond regimes and
for farm forestry;

* {0 assess the benefits and costs of trees on farms,
and the reat or perceived barriers to the adoption of
commercial forestry on part oy aft of the farm
enterprise and develop an enhanced uaderstanding

of the factors which determine regional timber

sepply.

Outcomes

« Nutrient starvation is a useful risk management
tool if secedlings are to be planted info cold
environments, where photoinhibiion is likely to
oceur, because these seedlings have high levels of
anthocyanin in thelr leaves and are thus pre-
condigoned,
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* ‘Fannin (galioyiglucoses) and flavonoids are
correlated with levels of foliar nutrents, cold-
induced photeishibition and incident light
intensity in Eucalyprus nitens seedlings, and
probably play a fole as antioxidants in leaves
during establishment.

* ‘Thinning a stand of E. nitens does not aiter branch
angle, branching density or the relationship
between branch size and branch leaf area but larger
branches develop in the lower crown, Residosi
stocking has a strong influesce on leal ares
increase.

* In S-year-old blackwood plantation grown with a
Pinus radista nurse crop, form pruning fowersd
the imcidence of multiple leaders and large
branches, while heavy thinning of the nurse crop
produced faster diameter growth minimising the
negative impact of pruning on growlh,

*  Yor E. globulus and E, nitens in plantations mots
roots were found: 1) in droughied than in bxigated
soils, iy under E. nitens than under £, globulus, Hi)
that were of smuli diameter than of larger diameter,
and iv) that were in shallower soils than in deeper soil.

A study ia Victoriz and Tasmania found the
principal objections to plantation forestry were
associated with the placement of plantations, the
off-site Impacts and the scale of development of
plantations, rather than lo plantations themselves,
Resulls iacicated a need o develop institutional

structures 10 hear objections,

Goals

*

Evaluate the roles of the various strategies that
seedlings employ to dissipste excess excilation
energy during cold-induced photoinhibition.

Model the effect of physiological responses o
thinning.

Quantify the requirements of blackwood for
sidelight sappression 10 induce good form in
plantations.

Previde 4 physiological basis for fertiliser-induced
micronutrient deficiencies.

Determine if altered microclimate at the edge of
clear-felled azeas in wet sclerophyil forest results
in changes in the composition of the epiflora

Modelling production and
wood quality

Background
The aims of this project are to:
»  produce process-based models
&) which enable the productivity of plastations to
be predicted.

b} which address specific management questions,
c) which have a transparent structore, and

d) for which isput data can be readily and
cheaply obtained by forest managers;

* define the effects of site and climatic factors on
wood properiies, determine the feasibifity of

ajftering  wood  properiies  via  silvicaltural

treatments, and develop tools for predicting
response of wood properties to eavironmental
factors;

develop decision support systems for plantation
masagement.

Outcomes

A stand productivity model, PRoMob, produced by
the CRC, has now beea parameterised and
validated for Eucalyprus nitens and Pinus radista
in addition o B, globulus.

ProMoD modified (0 calculate growth of trees
in rows of various geometrics, using a modified
Penman-Monteith calcnlate
evapotranspiration from trees and seil.

equation {0
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Anilkestration of the
stonornic advantages that
could haive been gained i
various levels of intengive
site survay and productivity
modelling had been used to
plan a planistion estate.
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The PrROMOD-NrGro hybrid model has been
extended to predict development of stand LAT and
crown length, and can be used as a decision
support system for silvicnltural masagement.

Preliminary analysis shows significant savings
could have been made i a curtent process-based
modet ProMon had been available in the 1950s,
Present net value of a plantation was affected Hule
by the cost of a pre-planting survey, but greatly by
choosing poor arcas for planting.

Assessment of a growth model {Casata) indicates
realistic prediction of biomass allocation and the
distribution of standing biomass and suggests that
it can be used o predict stand development and
growth prior to canopy closte.

The performance of PROMOD across a landscape
was compared at differing scales: 25 x 25 m, 200 x
200 m, and | x | km, indicating that although
simple productivity models are scale dependent
they are reasonably robust.

An expert system (ForMS) has been developed
which brings together diverse empirical models
used in SE Queensland to analyse or predict
aspects of forest growth and stand development.

Basic density was found to increase with
decreasing rainfall in £ globulus sampled across
vainfall gradients in both Tasmania and Western
Australia. Differences in spacing had no effect on
hasic density.

Fibre length and celhdose content in £ globuluy
showed Jitde response to changes in altitude or
rainfall across §3 sties i northern Tasmania.

Goals

»

Obtain data on below-ground carbon allocation in
eucalypt plantations.

Vahdate and evalunte Casala using long-tetin
plantation data with observed seasonal and annual
cliwmatic data.

Develop wser-friendly implementations of the
ProMob-NrrGro hybrid model and management-
refated applications of PROMOD.

Develop allometric relationships, description of
canopy architecture and above-and below- gronnd
biomass distribution for F2-year old B, grandis and
4%.vear old B cloeziana,

Parameterise ProMob and 3-PG for E. grandis.

Determine empirical relationships between site
factors and wood propertics for £ globulus in
Western Australia and Tasmania.

Determine interactions between spacing and
rainfnll with fibre length and cellulose content in
wood samples obtained from 4 spacing trials.
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Introduction

The Resource Protection Program aims to:

= develop a comprehensive uaderstanding of (he
biology, ecology and impact of a number of key
pests  {insect and  vertebrate) of eucalypt
plantations in temperate Australia;

¢ identify and study the biology, ecology and control
of a aumber of eucalypt fungal pathogens, to
provide the basis for future development of
integrated pest management (IPM) slyategies;

* develop efficient and effective monitoring
protocols for some pest and disease species to
determine if and when controf is necessary;

develop IPM strategies for a number of
key pests such as the Tasmanian leaf beetle
(Chrysophtharta bimaculora), sutemn gum moth
(Mnesampela privara) and several marsupial
herbivores; and

develop management techaiques and products
to minimise the effects of pests and diseases on
the quantity and guality of forest products,
consistent with the principles of sustainable forest

management.

Biology, ecology and economic
impact of insect pests

Background

This project aims to provide a strong foundalion of
basic research on the biology and ecology of the major
insect species gcross various geographic regions so
that integrated pest management {IPM) strategies can
be developed. Particular emphasis in the project is
centred upon Mnesampela privata (astuma gum moth)
across all regions of southern Australia, and the leaf
beeties Chrysophtharta agricola and C. bimaculata in
Tasmania. Other insect species carrently under study
inciude Acacicole orphana (fireblight beetle),
Hereronyx spp (Melolonthine scarab beetles) and
Teteronychus arator (African black beetle), Areas of
research include phenology, host-plast interactions,
natural enemies, mating systems, monitoring protocols
and impacts on tree growth.

Outcomes

* A survey of newly established plantations across
Tasmania during spring ideated Heteronyx species
in many areas, Damaging populstions of both
Heteronyx crinitis and H, dimidata were found in
the north, and H, orinitus in the soutd.

Work on the natural enemies of €. agricola and
C. bimaculata has revealed significant seasonsi
partitioning in the activity peaks of the larval
parasitvids associated with these species. At loast
one and possibly two new species of tachinid fly
has been discovered.

Larval and pupal minimem temperature thresholds
are some 30C - 5°C higher in C, agricola than in
C. bimaculara, though day-degree requirsments
are significantly Jower in . agricola. Significant
differences in rates of larval developraent were
shown befween clutches laid by different fesmales.

Female autump gum moth are comparatively
indiscriminate of host species and leaf qualtiy
when depositing eges. Females laid an average of
40-272 eggs on the ‘soft’ juvenile jeaves of
Eucalyptus dunnii, E. globulus globulus and E.
globulus bicostasa, but also hid on the ‘tough’
aduit leaves of the same species even though the
latter are less suitable for neonate development,

Buring population cutbreaks of autams gum moth,
female moths oviposit heavily upon even (he most
apparently isclated eucalypt. In arrays of trees
where  acactas  significantly  ouinumbered




eucalypts, the numbers of eggs counted in one
minite per individual evcalypt ranged from 8 fo
568 eggs.

H. elonganes, a pest of newly establishing
seedlings, is present in pastures prior to plantation
cglablishment.  In the larval stage it is highly
damaging to seedling roots. Operations personnel
had asswmed that this damage was caused by

African black heetie larvae,

The tendency for African black beetle fo
accumulate on the planting mounds was
confirmed. The effect was greater at wetter siles
and those where inter-row vegetation was less.

B

' e w

Field revealed that

Gonipterus seutellasus and chrysomelid_beetles

SUTVeyYs have
{enainly C. variicollis and Codmus excrementarius)
are the major pests of established WA E. globulus
globulus plantations between spring and astumn,
Surveys have alsc identified tmes of greatest
defoliation and the scasonal lifecycle of each pest,

Goaals

Petermine the impact of larval € agricela and
adult €, bimaculata feeding in the field.

Establish the impact of natural enermies on the fiekd

survival of C. agricola.

Investigate the host stage preferences of the larval
parasitoids of C. agricola and . bimaculata.

Investigate the distribution and biology of

Heteronyx spp  within  newly  establshed
plantations,
Study populatior flucteations, oviposition

behaviowr and flight activity of M. privata in
vegetationally diverse habitats,
ecology  of

Continue  studies  of  the

Essipella californica.

Undertake studies of the biology, distribution and
impact of H. elongatus larvae and African black
beetle with the aim of devising appropriate
prophylactic management practices in at-risk

areas.

Quantify whal levels of defoliation of E. globulus
globulus in WA, by G. scutellatus, chrysomelid
beetics, M. privata and Phylacreophaga froggatti,

cause economic damage.

A maior Paerga affinis
outbresai on £, globudug,
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Insect control techniques and
IPM

Background

Forest managers are constamtly looking for non-
chemical options for insect control that are both
effective and economically 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 IPM strategy to
achieve adeqnate control, Howeves, there are very fow
nonr-chemical options currently available to managers
of eucalypt plantations in temperate Australia, This
project is investigating a number of control options,
including the better use of chemical insecticides, for
incorporation into IPM strategies,

QOutcomes

» The biclogical insecticide, Success® (active
ingredient: spinosad), has been found to be very
effective against young leaf beetles, not only in the
faboratory, but also in an aexial spray rial, A very
low rate (50 ml per ha) was needed to kill 100% of
young leal beetle larvac in a  plantation of
Eucalypiuy nitens and this rate caused only low
ievels of morality of their predators, ladybirds and
soldier beetles.

* An aecrial spray trial using Novodor® (active
ingredient: Bacillus fhuringiensis var renebrionis)
diluted 50% with water, has confirmed that it can
be effective in the feld: over 90% of young
Chrysophtharta bimaculata and C. agricola larvas
were killed. However, Bt formulations are more
difficult to use operationally so they are
recommended mainly for using along sensitive

boundaties,

*  An insect growth regulator that is specific fo
lepidopterans, Mimic® (active ingredient:
tobufenoride), was found w0 be effective against
autusmn gom moth when, sprayed acrially at low
volumes in a young E. globufus plantation, A 50%
dilution in white cil of Dipel SC® (active
ingredient: B. thuringiensis var kurstaki strain HD-
1 (Btk}, an emuisifiable suspension) was found fo

be the most effective of several formulations ang
dijutions of Btk tesied against autumsn gam moth,
However, it was ess effective than Mimic® and
would be more difficult to use operasionally.

The application of Confidor® (imidacloprid} as a
root dreach  has  demonstrated  significant
phytofoxic effects on E. nitens seedlings at high
corcentrations. When applied as a roof drench og
two-month-old  potted  seedlings, very high
concenirations (50 mlfiitre} resulted in an 18 per
cent reduction in growth, while 15 m¥/litre caused
a loss of 12.8 per cent in growth afier six months,
Confidor® was found to serve as neither a deterrent
107 gtiractant fo mammal browsing.

As a systemic, Confidor® was found to be effective
at killing Heteronyx spp when applied at 10 ml of
SmlAitze as a voot dreach, prios to planting. At least
three days are necessary to allow the systemic to
take effect, then beetles can die after 15 minutes of
feeding, When applied in December, Confidor®
remained active for approximately six monihs in
the field.

Investigations  into  biological control of
Gonipterus  scuteligtus in WA during  the
1999/2000 season showed that the wasp
Araphes nitens parasilised egg masses at low rates
during spring (<I10%) but by summer parasitism
levels were nearly 180%.

Surveys of insecticidal-sprayed plantations in WA
have shown that singie applications of alpha-
cypermethrin and dimethoate in mid-spring
provide effective protection against beetle
defolistors over the summer. However, these
appiications result in almost 100% mortality of
beneficial predators such as spidess,

Goals

To undertake further trials; using Success®
pursue registration for leafl beetles, and test it
against autumn gum moth; and using the insect
growth reguiator Mimic® so that # can be
registered for controlling autuma gum moth in
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cucalypt plantations.
Commence collaborative experimentis on the

genetic variability of E. globulus 1o insect atiack,

Extract sex pheromone of astumn gum moth

fernales and identify chemical components.

Assay responses of male M. privata o extracts of

sex pheromeone.

Measure the impact of current insecticide control
practices on populations of African black beetle,

and seedling damage they cause.

Determine critical times of the year when WA
plantation managers should conduct monitoring
and surveillance for €. sourellatus, chrysomelid

beetles, M. privara and Plolacieophaga froggaied,

Resistance of planting stock to
veriebrate browsers

Background

A key method for reducing browser damage fo
eucalypts is fo produce more resistant trees.  This
should be possible through genctic and/or phenolypic
manipulation of trees. The aims of this project are wx

* quantify the genetic bagis of resistance of
eucalypts and the effects of enviroament on this

resstance;

»  determine whether resistance can be modelled as a
function of leal chemistry, mainly using NIRS

{neas-infra-red spectyoscopy s

*  develop arapid method for cstimating resistance as

detected by leaf chemistry; and

o develop an overall strategy for predicting and
reducing  browser damage of eucalypts al

plantation establishment.

Outcomes

*

In ficld trials, significant genetic variation at the
locality level was observed in damage patterns {o
foliage. In studics with captive brushtail possums
and Tasmanian pademelons, pattems of intake of
juvenile  Emcalvprus  globudus foliage  from
different localities were generally consistent with
field results.  Two north-eastern Tasmanian
localities, Germantown and St Helens, were the

most preferred Le. least resistant,

Whole leaf NIRS models of the chemistry of
folinge used in a feeding trial explained 49% and
42% of the variation in intake of individual plants
for possums and pademelons respectively, but this
was not sufficient to accurstely predict intake in

frosh samples leaf samples.

Large differences in palatabilily of E nitens
seedtngs grown with different fertilisers were
detected. Intake of scedlings grown with Green
Jacket® slow release fertiliser. was much lower

than for seedlings grown with either Osmocote®
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{mini) or Nutricote®, by both possums and
pademelons. Intake of . nilens seedlings by a
group of captive Benpett’s wallabies was

extremely low,

Goals

+  Quantify the genctic basis of palatability of
E. nitens foliage using bioassays with brusheail
possums and Tasmanian pademelons, both al the
race and family level {(with the Genetic

improvement Program).

* Determine the relationship between leall chemistry
of E nifeny and intake by brushtall possums and

pademelons.

*  Compare NIRS models developed with whole

leaves versus ground leaves,

Strategies to reduce vertebrate
browsing damage

Background
This project addresses the problem of reducing
browsing damage to secdlings, using physical and
vegelation characteristics of the environment {whole
plantation and its surrounding habitat) as s
framework. These environmental characteristics
should have a significant influence on the browserss:
how many browsers are present, and how they use
plantations and other habitats as refuges and feeding
areas, The aims of this project are tor
» understand this interaction between browsers and
the environment, and the consequence of # on

damage levels to seedings;

*  investigate the irnpact of introduced cover crops on

browsing of seedlings;

*  develop methods for nionitoring damape and

predicting risk; and

* design appropriate options o reduce browsing

damage through various planting strategies.

Outcomes

*  Modelling of sampling strategies has demonstrated
that there is a large error assoctated with the
estimated percentage of seedhings browsed, unless
al least 160 seedlings are randomby assessed. The
same sampling intensity (Le. 100 seedlings) on
small {10 ha) or large (100 ha) plantations
produces similar levels of precigion of damage

estimates,

¢ The severity of browsing 0 Fucalypius nitens
seedlings within the frst four months following
establishment of a plantation in northem Tasmania
had a large fmpact on height tees reached after
one year. Mean height st one vear was 74 ¢m, 48
om and 19 cm for scedlings with low {(<30%
foliage loss), medinm (30%-75% foliage loss} and
high (>73% foliage loss) early damage
respectively,

*  Height of E. nitens seedlings varied enormously
within a plantation in northern Tasmania 16
months after planting. Scediing height was

strongly dependent on the size of the compartment




Figure ¢

Aelationship between
gamage o Pradiata
seedings over time (% of
toliage removed) by
mammalian herbivores and
major vegetation type
within 8,5 m radius of the
seedling.

Ditferent letters are
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of plantation in which the seedling was planted,
the distance of the seedling from the plantation
edge, and to a lesser exient, the type of habitat
bordening the edge of the plantation closest (0 the
seedling. Seedlings in small compartments of the
plantation {e.g. 2-3 ha} were less than half the
#eight of those in larger compartments (~20 ha}
and had 2 mean height of 56 cm and 137 om
respectively, These differences in height were

mainly due to different levels of browsing by
magmmals, "

* Ina Pinus radiata plantation under refatively fow
browsing pressure, damage to seediings by
mamsralizn herbivores was stroagly affected by
the vegetation within a2 0.5 m radivs of the
seedling. After 40 days, seedlings in bracken were
much less damaged than seedlings in grass
(average foliage loss 19% and 30% respectively)
(Figure 10}

Goals

= Estimate ithe long-term economic impact of early
browsing damage on growih and final wood
volume (af harvesty of E nftenmy using growth

models,

*  Determine the effect of vegetation immediately
around E. nitens seedlings on the extent to which
they are damaged by mammalian herbivores in the
field.

«  Compare the effect of size of vegetation patches
around seedlings on damage by mammalian

herbivores.

significantly different
(a=0.003)
80
2 50 . e Mejor vegetation type
z re near pine seading:
& 40 . ’ - + - pucalypt seediing
;; a0 p 4 .3 - E =3 v &HE - arnaicies
g> _,—: .—: = % -+ bracken
E 20 £ / . ap  —e—grass
3{’ A -t roe
10 - o ————ub o shrub
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5 10 B 20 258 36 38 40
days since planting
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Benefis to indastey are likely to be significast if decay
infection can he better understood and predicted, and
management stralegies developed to reduce incidence,
The obiective of this project is to assist forest managers
to it the impact of fungi especially stes decay fungi
and the leaf pathogen Mycosphaerella. The project also
investigates the sustainability of forest management by
examining the biodiversity of fungalfinveriebrate
assemblages in different geological niches.

Studies that focus on stem defects in pruned and
thinned plantation eucalypts include:

+ the formation, persistence and effectiveness of
preformed and responsive defence mechanisms in
restricting the spread of decay, especially in
pruned and thinned Eucolyptus nitens and
E. globulus plantations destined for solid wood

production;

» the identity and pathogenicity of the decay fungi
invoived in pruning associated decay,;

»  the formation of kino veins and pockets, seeking to
elucidate the role and mechanisms of kino
formation;
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the influence of pruning severity and soil nutrition,
established with physiologists and soil scientists

within the Sustainable Management Program,

The Mycasphaerelia project has a strong link with

geneticists within the Genetic Improvement Progeam.

Studies aim to develop a bioassay 1o sereen for

resistance 1o the pathogen, a fool for disease resistance

breeding whether by ¢lassical or molecular techuigues,

Outcomes

Phenolic constituerts of reaction zones (Hssue of
amtimicrobial defence) from the sapwood of
F. nitens with stem decay resulting from pruning
wounds abundant

were  characterised by

ellagitannings (particularly peduncelagin),

Pot grown E. nitens were wounded and inoculated
with 4 different decay fungi in spring and the
components of the reaction zone analysed, More
aggressive fungl {causing larger lesions) elicited
greater defence responses {as represented by the
range of phenclics measured; 2 ellagitannins, 2

galloyiglucoeses and 1 Aavonoid).

Pungi involved with pruning-associated decay ia
E. nitens bave been isolated from two different
sites. Identification has invelved a molecular
technigue based on PCR amplification of the 118
region and macro and micro morphology in
culture. Fathogenicity tests have been set up by
inoculating younpg tregs of E. nifens with
represeniative fungt

Colleagues  at  Welleshourne have induced
the sexual form in culture for Mycosphaerella
fasmaniensis, a pathogenic Fangal leaf pathogen of
E. nitens in Tasmania. Obtaining sexual spores in
calture {the infective spore form in the field) will
permit the development of 4 controlled resistance-
screening program based on artificial infection. A
polyclonal antibody hag been developed which
detects spores of eucalypt Mycosphaerelln and will
be used as a stepping stone to spore lmnwung.

detection in the field,

A study of the biodiversity of log beetle faung,
which compared small logs (30-60 om diameter,
representative of 60-80 yr tree) with large logs
(>120 cm, representative of >200 yr free), was
conducted in a 3d-yearold £ obligua regrowth
forest. Resalts indicate that there could be large
differences between large and small logs, and

strong patteras between insects and rol types,

Goals

Promete spore production in cultare and develop a
screening method o be ased on very young plants
the

Mycosphaerells.

o fest resistance  of  eacalypts o

Investigate the process, effectiveness and external

factors  influencing  antimicrobial  defence
mechattisms in E. nitens and F, globulus, including

both physiological and nutritional considerations.

Describe the development of kino in the various
conditions under which it hag been experimentally

indoeed.

Analyse the molecular profiles and identify the
rapge of fungl mvolved with high levels of
pruning-associated decay. Test the pathogenicity
of these fungi to K. nitens and E. globulus.

Finish a study of the biodiversity of
fupgalfinvertebrate assemblages in differcnt sized

fogs.

Asseasment of decay and beetie fauna in Eucalypius obfigua
iog on the forest floon
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Background
‘The Hducation and Technology Transfer Program

coordinates:

»

intake of postpraduate students across the three
research programs and five University partners in
the TR, and invelvement of CRC staff in
education and training,

sransfer of techaology from research programs o
the industrial partners in the CRC and to smalt end
users of forest technology, particulaly farmer
groups; aund

activities to raise public awareness of the CRU’s
research in sustainable forestry. and to develop a
CRC sthos.

The principal objectives are to

develop p national centre of excelience for
postgraduate training with emphasis on paining
graduates refevant to the induskry sector, This
includes involving staff from partner organisations
in teaching and supervision of university students;

rapidly transfer the techuology arising from
research conducted at the Centre to the industrial
partners and other end usersy;

publish research of international quality $o
Australia and the CRC are secn as world leaders in
plantation forestry; and

raise cormunity awareness of the CRC's aclivities
and the value o Australia of a sustainably
managed forest industry.

Outcones
Education

-

The Centre has 77 PhD, MSc and Honours
students currently enrolied, Of the postgraduate
students, 14 were attracted from industry, 18 e on
scholarships with industry support (APA-1, SPIRT,
FRIC, LWRDC, FWERDC, CSIRO, QDFL 8P
NEW and a consortium of industries including
CRC partners {designaled Industry in the table]),
and a further 19 are on competitive national
scholarships (APA, ARC, AIDAB). Only L1 arc
supported solely by CRC PhD scholarships.
Eleven students have CRC top-ups to APA or ARC
scholarships {see Tables 2 and 3 for details).

Seven students won awards this year: My D Close
was awarded $2000 by The Queens Trust for
Young Australians to present a paper at the 12
international Congress of the Federation of
Huropean Societies of Plant Physiology in
Budapest; Ms X Lo Mar was awarded %320 10
attend an  Australian  Wildhife Management
Meeling; Mr R Barbour received an award for best
poster and Ms R Stokoe second best poster at the
‘Sympostum ou Hybrid Breeding and Genetics of
Forest Trees' at Noosa; and three Honpours students
at the University of Tasmania (Ms M McGowen,
Mr H Hancock and Ms R Jones) recelved
university scholarships, based om academic
performance, to conduct thelr research,

Supervision of postgraduate and honours students
s widely distributed amongst CRC partner
institetions with 39 of the 76 supervisors of
Honours, MSc and PhD projects being non
university departmental staff (see Table 4 for
details).

Seven CRC scientists, who are not staff of
untversity departments, coutributed to university
courses in fields alied to their research:
Dr N Davidson in Physiological Plant Ecology,
Dr P Smetharst in Soil Pertitity, Dr B Potts in
Genetics, Dr € McArthur in Vertebrate Zoology,
Dr 7 X in Soil Science, Dr M Steinbaver in insect
Management for Forestry and Dr M Hont in
Plantation Silvicniture. Dr N Davidson coordinates
a fous-year undergraduate course, Forest Heology,
designed for students with an interest in forestry at
UT.

Twelve postdoctoral fellows worked with (he
Centre in 1999/00: Dr K Thamarus in molecular
genetics (CSIRO FFP, Canberra);, Dr M Steinbaver
jn  entomology  {(CSIRC  Euntomology);
Dr M Shepherd in molecular biology (SCU)
Dr ¥ Dungey in forest genetics (QFRI)
Dr N Prasalova in soil nutrition (GUY, Dr D Steane
and Dr B Patterson both in molecular genetics
(UT), Dr ¥ Henskens in canopy nitrogen dynamics
(CSIRO FEP, Hobar() Dr A Loch in pest
management of Blue Guns (CSIRO Entomology),
Dr S Regh in btomass partitioning to roots and root
respiration (CSIRO FFE, Hobart), Dr A Mitchetl
(CSIRO FEP) on availability of base cations and
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Ms } Medhurst (CSIRO FF¥)Y on blackwood
physiology and sifviculture.

The CRC hosted 10 visiting scientisis in 1999/00.
The Genetic Improvement Program had visits from
AProf Claire Williams (Texas Agriculturat and
Mechanical Usniversity) and Dr Luc Pagques
(INRA, Onrleans, France) who contributed to the
Hybrid Breeding and Cenetics Symposium in
Noosa and fo mesearch projects in Cympie.
Br Yongqi Zheng of the Chinese Academy of
Forestry visited the CRC-SPF at Gymgpie as past of
a Crawford Fund Training FeHowstip. He worked
with Dr Mark Dieters on the analysis of data from
F caribaeq var bahamensis genetic tests that were
planted in China asd Queensiand. Dr Jolio Costae
Silva of the Department of Botany, Dendrofogy
and Forest Genetics Arboretum, Royal Veterinary
and Agricultural University (Forsholm, Desmark}
worked with Mr Creg Dutkowski on predicting
breeding values and brought special skills to the
CRC in spatial analysis in genetics studies,

In the Sustainable Management Program
Dr Caroline Preston, Dept of Soil and Forest
Science, University of British Columbia, Canada,
coniinued her visiy {started last financial year)
working from 26 September to 10 November 1999
on tropical soils with research groups at Griffith
Univessity and QFRI and contsibuting fo research
on 13C and 1SN NMR spectroscopy in the study of
sofl organic matter. A/Prof Deping L1 (Institute of
Soil Sciences, Chinese Academy of Sciences,
Nanfing, PRC} visited research groups at Griffith
University and QFRI from 28 June o 24
December 2000 1o work on soif carbon dynasyiecs
ang carbon cycling,

The Resource Profection Program had visits from
AfProf Sharen Strauss and Assis/Prof Mark
Schwartz both from University of California,
Davis, who visited the Program sta#¥ in Canberra
for 2 months and contributed to the Symposium on
knsect-Bucalypt Interactions bosted by the CRC-
SPE. AfProf Séren Nylia (Stockholm University)
visited the Program staff in Canberra and
contributed to the Sympostum on Insect-Fucalypt
Interactions. Mr Brendan Murphy, PED student
from the University of Canterbury, NZ, also
worked with Resource Protection Program for
three months stadying chrysomelids in Tasmania,

Technology fransfer

Mr Greg Dulkowski was appointed as the new
Forestry Exteasion Officer in the Fducation and
Technology Transfer Program. He has been lizsising
with individual CRC partners to identify (heir
technologicat needs and is designing an approach 1o
best address these needs. It is hoped that this
spproach will help us better service our clients.

In the fast year the CRC hosted two symposia;
the “Symposium  on
Interactions’, held in Canberca in February
2000 in association with CSIRO Entomology,
focused the attention of industry practitioners
and researchers on the current and developing

insect

Imsect-Bucalypt

probiems of pests in  eucalypt

plantations; and

the ‘Symposium on Hybrid Breeding amd
Genetics of Forest Trees’, held at Noosa,
Queensiand, in April 2000 in association with
QPRI, brought together current results on
hybrid breeding previously anavailable in
Australia, and agiracted considerable national

and interpational interest  ({see Major
Developmenty;

and a Farm Forestry Collogeium
‘Socio-economic  researchk 1o Supposnt

Successful Farm Forestry’ (run by ANU
Forestry Schoot with support from CRE) held
in Canberrs in March 2000, reviewed the
success of farm forestry programs and
presented research condueted by the CRC o
industry practitioners, farmers, scientists and
the public;

and was #volved in the launch of Farm Forestry

Toolbox 2;
Farm, Forestry Toolbox 2 is a €D to assist
farmers in managing fann-based foresis; it
includes a decision suppost system for farmers
based on ProMod (produced by the CRC) and
was launched in Febreary this year in Hobart
by Tssmania’s Deputy Premier, Hon Paul
Leanon. Also present were Mr Des King (CRO
PFY), Mr Steve Whitely (FT), Mr Andy
Warner (PFT), coordinator of the Tocibox, and
the Tootbox developers Dr Michael Battaglia
(CRC-8PY), Dr Peter Sands (CRC-SPE), Mr

-
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Table 3 Student enrolments and funding source

Number of Students Funding
CRC Scholarship 11
Total number of shudents 77 ABPA Scholarship 16
CRG top-up of APA Schotarship {10}
ARG 2
Full’PartTime:  Full Time 62 CHC top-up of ARC Scholarship  {1)
Part Time 15 APA- 5
SPIRT 4
industry (CRC pariners) 1
Degree Hons 11 QDPI/CRC 1
MSc 13 FFIC 2
PhD 53 LWRDC 1
FWPRDC 1
SFNSW 1
CRC Programs  Genetic Improvement 31 gﬁég ;
Sustainable Management 27
Resource Protection 19 Total 48

Adrian Goodwin (FT) and Mr TFim Osborn
{ET.

The CRC also ran 3 wide range of other
technology transfer activities for CRC partners,
which incladed 71 seminars/presentations, 24
workshops, 1 short course, 9 field days, iR
research group meetings involving industry staff
ard produced 99 technical publications (18 in the
CRC-SPR Technical Publication series) and 10
news sheets (“Hot Off the Seed Bed', ‘Beyond the
Black Stump’ and Pest Off") (See Technology
Transfer Table},

The CRC published 90 research papers in refereed
journals, 99 unrefereed articles and 12 theses.

Decumented visits o individual CRC parlners and
between nodes of the CRC (Hobart, Canberra,
Brisbane, Gympie) totalled 660 person-days for
155940,

The CRC (in association with Serve-Ag, PFT and
THGA) is well advanced on the production of the
‘Farm  Forestry  Technical
Handbook’, which describes in a simple and
atfractive way financial, regulatory and technical
aspects of managing a farm-based forestry
business invelving plantation and/or native forest.
The project is funded by a grant of $69 900 from
the National Heritage Trust, This handbook will
provide other end-users of CRC technology access
to principles of farm forestry.

and Business

The CRC web page (hap/iwww. forestry.cre.org.an)
has received regular review and now offers
electronic versions of the research updates {e.g.
‘Hot Off The Seedbed’y and has a searchable
database of all CRC publications,

In the last year there have been 6 articles in
newspapers and indostry news sheets, and 6 Hems
in the electronic medix relating to Centre Activities
{see Public Presentations),

(roals

Run an Annual Meeting of the CRC-SPE at
Hamilton, hosted by Timbercorp, addressing the
theme "Site Selection’, This is a topical issae. With
the recent large increase in the rate of plantation
cstablishment across Awsstralia il is impostant for
both producers and investors that the quality of site
sclection is high so that expected returns are
achicved.

Adjust technology transfer program to include
addressing  specific technological needs of
individual pastners.

Identify impostant generic fechnology developed
by the CRC that has not yef been fully adopted by
industry and, through direct contact with
managetial and operational staff, encourage s
adoption,

Complete the ‘Farm Forestry 'Fechnical and
Buginess Handbook'.
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Table 4: Supervisors and the number of CRC students they supervised

Supervisors Dr B Greaves® 2 Ms C Raymond* 2
Plant Sai UT CSIRO FFP
Or G Alien Dr K Harding* 1 Prof J Reig 3
Ag Sci UT QFRi Piant Soi UT
Dr L Appiolaza* Prof R Henry 3 Dr S Resh* 1
uT 8Cuy CSIRC FFP
Dr £ Barker* Mr J Hickey* 2 Or A Richardson 2
NPWS F¥ uT
£r M Battaglia® Dr G Holz* 1 Dr H Ross 1
CSIRG FEP NFP AN
r # Bauhus r M Hovenden 1 Dr P Ryan® 1
ANL Plant Sci UT C8IRO FFP
Dr C Beadile” Ass Prof ) Hughes 2 Ass Prof £ Saffigna 4
CSIRO FEP Gl au
Dr S Berners-Price Br M Hurley 2 Prof M Sedgley 1
Gu Ag SciuT UA
Dr M Brown" Prof P Kanowski 5 £r S Shabala 1
FT ANUJ ur
Dr £ Brown Dy ¥ Khanna* 1 Dr M Shepherd? 4
Ag Sci UT CSIRG CRC
or E Bruce Dr G Kile* 1 Br P 8methurst* 8
Geog Env St UT CSIRO FFP CSIRO FFP
[ Bubb® Prof J Kirkpatrick 1 3r A Specht 1
QFR ur 3CU
Prof R Clark 2 D Lee® 1 Dr M Statham® 1
Ag Soi UT QFR TIAR
Dr # Cooper reu 1 Or D Steane® 4
ANLJ NCSU {1384) ur
Dr N Bavidson™ Dr J Madgden* 2 Dr M Steinbauer” 2
CHC Ag Sci UT CSIROC Ent
Prof A Delves 2r © McArthur* 3 Br & Faylort 1
SCuU CRC T
Dr M Dieters” Dr £ MeQuillan 3 Dr J Trueman 1
QFRi Geography UT ANU
&r D de Littie* Prof R Menary* 2 Or R Vaillancourt 14
NFP Ag Soi T Plant Sci UT
Dr £ Dotay r N Mendham 1 r M Wallace 2
UQ Ag Sci UT Usec
Br S Dovers Dr G Mohammed 8 Dr M Wallwork 1
UM (Creswick) Ag Set UT/CSIRG LA
Mr R Doyie Mr W Neilsen™ 1 2r G Wardell-Johnson 1
Ut Ft Gu
Dr H Bungey” Dr G Nikles* 2 Dr £ Williams 1
GFR} QFRE Ut
Dr #4 Ellon” o E Pinkard" 1 Dr R Wiltshire 3
FT Fr Plant Sei UT
Dr & Floyd™ Dr § Phiflips ' Or Z Xy 3
GSIRO Ento G QFRI
Ms A Fulton r B Potts” 17 Dr B yu 1
Ag Sci UT CRC GU
Dr A Gilmour Dr J Raison® 1
NSW Ag CSIRC FFP
*Supervisors who are not university departmental staff, = 39
International supervisors = 1}
University departmental supervisors = 36
Total = 76
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Strategy for the technology
transfer program

The principal objective of the Technelogy Transfer
Program is to transfer technology rapidly lo the
indusiria) partners and other end users, This involves
the following steps:-

. Involvement of industricl parmers in planning
research projects and running experimentis

Most CRC research is conducted using company trials,
or trials established on company land, so companies
are involved at the owset with the planning and
mnplementation of research projects and have
ownership of them. Research plans for (hese
experiments are lodged with the companies, and these
include an agreed protocol for the research. The
company partnets aliocate staff time {in-kind
contributions) to CRC research projects so effective
interaction can occur. The Program Coordinaling
Committees of the CRC resain an overview of these
research projects.  They prioritise research and set
‘deliverables’ fresearch outcomes that can be directly

ased by industry).

2. Early transfer of results

The carly tansfer of results starts with informal
interactions {phone, fax, E-mail and visits to company
sites). Formal transfer starts with an electronic or faxed
summary of the applications of recent research as an
A4 page entitted “Hot Off the Seedbed’ (Genetic
Improvement Program), ‘Beyond the Black Stump’
(Sustainable Management Program) or “Pest Off
(Resource Protection Program), Company fesponses
will then determine whether it s best to organise a
serminar, workshop, short course or field day on the
topic. Later stages of fransfer are through technical
reports, unreferced papers and referecd journal papess,

The Techuology Transfer Officer (Mr G Dutkowski)
liaises with industrial partners and researchers fo
develop a better understanding between these groups
within the CRC and to facifitate the adoption of the
technology most appropriate to each industry partner's
needs.

A full list of technology transfer activities conducted
by the CRC in 1999/00 is presented in Table 5-

3, Development of fraining courses and workshops in
modern forestry technigues for company staff and
other end users of CRC research
« Hxamples of technical training courses run by the
CRC this year include: a Symposium on Insect-
Bucatypt Interactions, a Symposium on Hybrid
Breeding and Genetics of Forest Trees apd a Farm
Forestry Colloguium Socio-economic Research to
Support Successful Farm Forestry’.  Training
coursses were conducted, for example an ASREML.
multivariate course tur in  Melbowrne by
Mr G Dutkowski. Many of the 24 workshops run
by the CRC alse served a training need. It s much
easier to get siaff to attend a workshop than 4
course, because of the difference in the hmplied
level of anderstanding.

»  Technology transfer alse occurs through the
the CRC to their
postgraduates. Recent PhD graduates transfer new

training  provided by
technology to their employers, There are 1l
company staff enrolied in PhD and MS8c courses
while still employed: Mr T Wardlaw {(Forest
Pathologist, FT); Mr § Candy (Statistician, FT);
Mr P Kube {Tree Breeder, FT); Mr P Volker
(Consultant, Serve-Ag); Mr R Peacock (Research
Scientist, Dept Plasning, NSWY, Mr C Hawking
{Forester, BTT); Mr M Neyland {Rescarch Otfficer,
FT3; Mr P Adams (Forest Nutrition, FT
Mr D Mummery {Research Scientiss, CSIRO
FFP); Mr G Loper (Forester, INTA, Argenting)
and Mr G Unwin (Lecturer in Farm Forestry, UT)
Three resigned their posiiions to conduct research
but intend returning to Industry: Mr G Dutkowski
{Yechnical Manager, STf), Ms J Medhurst (FT3,
and Mr A Gibbons {Technician, CSIRO PP
There are a furlber I8 of our students on
scholarships supporfed by industry (see Tables 2
and 31

o The success of our students in obtaining

employment in the forest industry was

demonsirated by appointments over the last yean




CRC Postdoe, Dean
Williams {cemtre) discussing
resegrch requirements with
Forestry Tesmania's nursery
rwarager Stuart Vanoe (ef)
and Feter Kube fright} from

Forestry Teamania.

Martin Moroni explaining
his techniciue for measuring
root distribation at the
Lowisham plantation fo
Centre vigitors,

stry -~ Annual Report 1999/00

Ms S Scott {Fisheries and Forestry, Canberra),
Ms } Sprent (Primate Keeper, London Zoo),
Ms N Marsh (Manager, Timbercorp, Hamilion
Victorta}, Dr ! Bulinski (Project Manager,
‘Freefarm Services, Timbercorp, Albany, WAL,
Dr 't Garnett (Postdoc, University of Adelaide},

Mr P Adams  (Forest  Nufrition, FT),
Dr P Chambers (Postdoc in quantitative genetics,
UT) Dr X Wei (Rescarch Scientist, CSIRO),
Dr B Greaves and Ms M McGranaben {private

consultants in forestry).
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Table 5: Technology Transfer Activities

Date Fanction Fopic Reach  Pgm Time
{days)
1999
July Workshop Forest genetics for bushoeare and farm forestry 29 GI G.5
Hobart 8 Potts, G Dutkowski
Tuly Course ASREML melivariate course and forestry 15 Gl 1
Melboume workshop
G Dutkowski
July Presentation  Forest genetics {or bushcare and farm forestry: 12 1 0.5
Hobart how tree breeding works and what it can achieve
G Duthowski
July Seminar Assessing the financial aspects of farm forestry: % 5M G5
Hobart how do landowsers go about it?
A TFulion, D Saccardi
July Research Note Impact of leaf beetles on growth of eucalypt 56 Ry
plantations
F Eick, 8 Candy
July Presentation  Herbivore abundance and habisat selection in 150G RP 1
Melbourne & patchy environment in Tasmania
K le Mar
Ang Seminar ANM progress on developing economic breeding 15 Gl G35
Hobart objectives
P Chambers
Faly Monthly Browsing Damage Masagement Group monthly 16 RP 8
1959- mestings meetings with research and operations staff from
June the forest industsy and TFGA on browsing
2000 damage management
€ McArthor
July Bi-monthly Industry Pest Management Uronp in Western RP
1099 meetings Australia
Fane R Hiovd, F Matthiessen, A Loch
20600
Fuly School Tatk  Discassion on entomology RP
Hobart G Allen
July Seminar BPeveloping IPM models for C. bimaculata 30 RP G5
Hobant S Candy
Tuly Seminar The seasonally challenged gum moth: why the 36 R 0.5
Hobart agtumn gem moth Is not always the antumn gum
moth
Z Lukacs
July School Tatk  Science within the workplace: CRC-8PF 99 ETT 0.5
Sorell N Davidson
July Field day Current research 1o thinning in eucalypt 45 EYT 1
Scuthem Foresls plantations and native forests
T Medhurst
July Seminar Forest education foundation and the project 15 ETT 0.5
Hobart forest - teacher resource package
D Vickess
July Seminar ‘The role of social sciences in forest management 52 SM 0.5
Hobart D Held, University of Wisconsin
July Seminar The changing face of resource dependent 41 SM G5
Hobart comimnities in forested landscapes
D Field, University of Wisconsin
July Sessinar Assessing the financial aspects of farm forestry: 19 SM 0.5
Hobart how do Iandowners go about 87
A Falton, I Saccandi
July Seminar Azt overview of 12 vears expesience breeding 2 Gl .5
Hobart E. nitens

W Tibbits
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Date Function Topic Reach Pgm Fime
{days)
July QERVCRC No 14 Performance of Pinus taxa on G
TFechnical wet sites {Conflidensial)
Report M Dieters
Tuly Pest Off No 3 SIF funding for research Ry
Aug Seminar CGeographic genelic variation in central Victorian ) Gl G5
Hobart E, nitens and a race clagsification
G Putkowski
Aug Workshop Application of moelecular technologies: genetic 8 Gl i5
Lismore diversity, population genetios and phylogenetics
in plants and animals
L Scott
Aug Seminar Predicting nitrogen deficiency in X. nitens plantations 25 SM 0.5
Hobart M Moroni
Ang Seminar Defining a nursery prescription for Pinus caribaea 25 SM 0.3
Hobart % P ellionii cuttings
M Hant
Aug Seminar Is there & simple way o predict N supply in 22 SM 6.3
Hobast forest soils?
K. Paul
Aug CRC Technical No 17 Biological control of eucalypt defofiators RP
Report using entomopathogesic fungi — evaluation of the

fung: Metarhizium and Beauvaria spp for the
control of eucalypt defoliating beetics
J Madden, V Patel, § Hlek

Aug Seminar Forestry Tasmania’s entomological research RP
HHobart i Hlek, ID Bashford
Aug Seminar Hybridisation and ibreeding of E, globulus and 22 SM 0.5
Hobart £, ovata: 10 year resalis
G Lopez
Aug Seminar Micronutrient relationships in fortilised plantations 30 SM .5
Hobart S Ladiges
Aug Seminar A new approach to relating growth to wood GI 0.5
Hobart property variation: the tyranny of time and distance
G Downes
Aug Seminar A ractal classification of E. nifens 11 I 0.5
Hobart G Duikowsks
Sept Presentation  Revised E. globulus breeding strategy 20 (H 6.3
Melboumne (STBA Technical Commitiee, CFTT)
G Dutkowski
Sept Presentation  Breeding value prediction for Dothistroma pinii 20 G 3.3
Melbourne damage in . radiate using spatial analysis
{(STBA Technicai Committee, CFTT)
G Putkowski
Sept Presentation  WOOD.FOR — a wood sampling strategy simulator 20 Gl 0.3
Melbourne {STBA Techaical Committee, CFI'T)
G Putkowski
Sept Bevond the No 16 Weed control and nitrogen relcase 160 SM 0.5
Black Stump  treatments in 3~ to 4-year-old eucalypt plantations
Sept Seminar Magnesinm fertility and fertilisation of forest soils 20 SM 0.5
Hobhart « under P, radiata
A Mitchell
Sept Seminar Plants behaving badly: weeds that won't die 20 SM 05
Hobazt ¥ Henskens
Sept Seminar Evaluating the suppression of lree growth by 41 5M 0.5
Hobart grass weeds

P Adams
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Date Function Fopic Reack  Pgm Time
(days)
Sept Seminar ForMs — a prototype forest modelling system 23 SM 0.5
Hobart 8 Papps
Sept Seminar Fovironmental and silvicultoral effects on wood 26 S 9.5
Hobart quality
¢ Raymond
Sept CRC Techaieal No 19 Farm forestry in Australia: snderstanding 5M
Report landholdess’ decision to adopt
B Race, A Fulion
Sept Information  Seven sheets on identifying pests in Tasmanian RP
Sheets forests
I Hlek
Sept Seminar Mycosphaerella species ocearring on eucalypts 20 RP G5
Hobart in Tasmania
A Milgate
Oct Seminar Geographic genetic variation in central Victorian 15 ¢ 0.3
Hobart E. nitens and a race classificagion
€ Dutkowski, T McRae
Oct Workshop Apphications of Near Infrared Reflectance Analysis 10 Gl 4.5
Melbourne ¢ Raymond
Oct Workshop Discussion of breeding objectives in tropical pines 6 Gl 3
Ciymipie and eucalypts between QDPI and Hyne & Sons
Oct Seminar Photoinhibition of eucalypt seedlings at Tow 37 SM 4.5
Hobart tesmperature
D Close
Oct Seminar Fucalypt plantations — which pests get in first? 23 RP
Hobart T Simsui
Oct Fieid Trip Forest Cormunities at Mt Field EIT i
Mt Held N Bavidson
Oct School Visit  'Tour of Forestry Centre by Hutching School ETT 0.5
Hobart Agriculiural Scignce class
N Davidson
Oct Seminar Thinning E. nitens — growth response and the 26 SM 4.5
Hobart processes which drive i
} Medhurst
Oct Semsnar Impediments to farm forestry in northern Tasmania 30 SM 0.3
Hobart P Dargusch
Oet CRC Technical No I8 Growth and yield models for E. globulns SM
Report plantations in south-western Western Australia
(Confidential)
M Battagiia, T Smith
Nov Hot off the No 20 Ibreeding depression in E. globulus: 50 GI
Seed Bed relationship with the inbreeding coefficient
B Pouts, C Hardser, P Tilyard
Nov Presentation  Revised F. globulus breeding sirategy 8 Gl 03
Sydney (STBA meeting with AGBL)
€ Dutkowskd, T McRae
Nov Workshop Breeding value prediction for forestry it GI |
Sydney {STBA meeting with AGBLU}
G Datkowski, T MeRae
Nov Presenmtation  Revised E. globulus breeding strategy 25 Gl 0.3
Metbourne (STRA annsal general meeting)
G Putkowski
Nov Seminar The STBA cooperative tree improvement strategy 20 Gi 43
Melbourne for E. globulus (STBA annual general meeting)
& Datkowski
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Date TFunction Topic Reack Pgm Time
{days)
Noy Workshop Applications of Near Infrared Reflectance iG Gi 0.5
Hobart Analygis
C Raymond
Nov CRC Technical No 22 Interspecific pine hybrids of P caribaeq, 81}
Report F tecunumonii and P, oocarpa. Genetic
parametersestimates and genolype x environment
interactions {Confidential)
H Dungey, D Gwaze, M Dieters, P Toon, P Nikles
Nov CRC Technicat No 27 Cloned progeny triat of P elfliontii x Gi
Report P, caribaea hybrids for genetic mapping experiment
{Confidential} C Raddatz, M Dieters
Nov CRC Technical No 21 Interspecific hybridisation in forestry — 2 review Gl
Repost H Dungey
Nov Wonkshop Soil organic matter dynamics under different land 30 SM |
uses and eavironmental conditions
Nov Seminar Locating plantations in the fandscape: a cost benefis 15 SM 0.5
Manjimugp analysis
M Bataglia, T Seith, D Mumsmery
Nov Preseniation  Results of CRC Strategic Initiative Fund project - RP
WA component (to Indusiry Pest Management
Group wafl)
J Matthiessen
Nov Workshop Biology and ecology of Essigelia californica Ry
Melbourne T Wharton
Nov Workshop Biological control of E, californica (Hemiptera: Rp
Meibourae Aphididae: Lachainae: Cinarin}
P de Barro, R Floyd
Nov Seminar Managing browsing damage in eacalypt ! RP 1
Albany plantations (WA Industry Pest Management Group)
C McAsthur
Nov Seminar Leaf area and stem growth responses fo 22 SMm 0.5
Hobart fertilisation in young eucalypl plantations
F Smethusst
Noy Semunar A small player with a big impact ~ copper 12 SM G5
Hobart deficiency in fertilised plantation eucalypts
S Ladiges
Nov Pest Off No 4 Background briefings RP
Dec Hot off the No 21 Hyhrids in foresiry 50 G1
Seed Bed E Bangey
Dec Seminar Where are my genes going? Developing 20 GI 0.5
Hobart microsatellite foci for keeping tabs on E. globulus
B} Steane
Dec Seminar Thinning E. nitens — growth response and the 26 SM 0.3
Hobart processes which drive i
J Medhurst
Dec Workshop Field workshop on insect pest monitoring 20 RP 1
Stoney Gully  techniques for the WA Pest Management Group
R Bashford
Bee Field day Managing insect pests of Western Australian i Rp 0.5
spiantations
R Bashford, A Loch
Dec CRC Technicai No 23 Nursery phase of cloned progeny trial of Gl
Report B elliottii X P. caribaea hybrids for genstic

mapping experiment {Conlidential)
M Dieters
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Date Function Topic Reach Pgm Time
{days)
Dec CRC Technical No 23 Root distribution of E. nifens and SM
Report E. globudus in irrigated and droughied soil
M Moroni, D Worledge,  Beadle
2000
Jan Meeting QDPI Stock Production Strategy Group 4 €| G5
CGympie
Fan Field wur Performance of hybrids at Byfieid, Rockhampton 6 Gl 0.5
Rockhampton
Jan Meeting Performance of inter-variety hybrids in 4 Gl 9.5
Gympie £ caribaea (QDPH
Jan Seminar Hstablishment pests ~ what and where? 12 Re
Ridgley T Simmul
Jan Seminar Hstablishment pests of Tasmanian cucalypt 26 ]P
Hobart plantations
T Sl
Feb Serminar Application of spatial analysis to forest inventory: i3 Gl 0.3
Hobart spatial analysis in forestry
G Dutkowskd
Feb Seminar Geographic variation in the O’ Comnor/CFTT 20 Gl G.3
Meiboume E. globulus collection {(STBA technical meeting)
G Datkowski
Eeb CRC Technical No 24 Cloned strategy trial of P. ellioftii X Gl
Report P caribaea hybrids for genetic mapping
experiments: field phase repost
M Digters
Feb CRC Technical No 26 A styategy for interspecific hybrid Gi
Report vezification i Pinus: examples of potential
molccuiar assays
M Shepherd et al.
Felb CRC Technicat No 27 Cloned progeny trials of P, elliofnii x 1
Report P caribaea hybrids for genetic mapping
experiments: commenceinent report
C Raddatz et al,
Feb Symposium  Symposium on Insect-Eacalypt Interactions — 50 RP 2
Canberra hosted by CRC-SPF
M Steinbauer
Feb Field trip and  Experimental plantings in the ACT - hosted by 30 RP i
Workshop CRC-8PF as part of the Symposium on Insect-
ACT Eucalypt Inferactions
M Steinbauer
Feb Workshop Post ranagement 38 RP 2
Canberra # Hiliott, C McArthar, R Floyd, D de Little
Feb Workshop The forest growth model 3_PG 36 SM 0.5
Brisbane
Felb Research Socio-economic research to support successiul 85 M 1
Colloguivm farm forestry (ANU Forestry with support from
Canberma CRC-SPF and the Joint Venture Agroforesiry
Program)
Feb Seminar Impacts of managing exotic pine plantations on 40 SM ¢.3
Gympie soil chemistry and water quality
K Bubb, T smith
Mar Hot off the No 22 Gene flow between planted and native 30 GiI
Seed Bed eucalypt forests
R Barbour ¢t al.
Mar Seminar Phylogenetic relationships of Tasmanian 35 Gl 05
Hobart Symphyomyrius chloroplast haplotypes

S Whitiock
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Pate Funetion Topic Reack Pgm Time
(days)
Mar Mecting QDPI Stock Production Strategy Group 4 GI G35
Gympie
Mar Presentation  Definition of economic obiectives (HVP and STRAY 10 Gi (.5
Melhourne P Chambers
Mar Field day Hoop pine soils and nuirition field day 22 SM 1
Mar Field day Edge effects in clear-felled coupes i3 SM 1
(0 Westphalen
Mar Seminar/Field CRC forestry research in Tasmania, to visting 160 RP 1.5
day Chinese delegation
G Allen, ] Elek
Mar Seminar Linking poliination and herbivory: ecology and 50 RP
Hobasrt avolution withia a community context
§ Strauss
Mar Seminar Bivlogical control of Paropsis charybdis in 25 Rp
Hobary New Zealand and the feceadity of Tasmanian
paropsing beetles
B Murphy
Mar School Talk  Discussion on entomology Ry
Hobasg G Allen
Mar Seminar Optimising free growth and water use in 27 SM G5
Haobart Mediterrancan south-western Australia
Mar Seminar Retheca revived: the power of molecular 36 Gi 0.5
Hobart systematics
D Steane
Mar Seminar Forest genetics: an overview of CRC-SPF research 30 GI 0.5
Hobart B Potts
Mar CRC Technical No 28 Heonomics of aitrogen fertilising eucalypts SM
Report for pulpwood
P Smethurst et al.
Mar CRC Fechnieal No 29 3PGpjs — a user-friendly interface to 3-PG, SM
Report the Landsherg and Waring model of forest productivity
P Sands
Mar CRC Techrical No 30 Farm forestry in Hurope and the M
Report United States: synopsis of field research
D Race
April Workshop Controlled poliination of evcalypis 53 Gl G.5
B Pouts, J Harbard
April Meeting STBA member briefing: £, globulus breeding 2 Qi 0.5
strategy revision
G Dutkowski, D Pilbeam
Aprit Seminar The refationship of the E. globulus provenance 35 Gl 0.5
Hobart at Jeeralangs to various subspecies of £ globuius
R Jones
April Seminar Clinal variation in yellow gums 35 i 0.5
Hobart M McGowen
April Seminar Below-ground respiration in eucalypt planlations 5M 0.5
Hobart H Hancock
April Symposiure  Hybrid breeding and genetics symposium, workshops 110 G 6
Noosa ang field tours - hosted by CRC-S$PF and QFRI
April Warkshop “Applications for DNA markers in forestsy i4 GlI 0.5
M Shepherd, L Sootl, R Stokoe, R Henry
April Presentation  Proposed SPIRT Grant application on development  § Gl 3
Mt Gambier  of cconomic breeding cbjectives for . globulus for

alternative (non-pulpwood) products (STBA)
P Chambers
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Date Function Topic Reachh Pgm Fime
{days)
Aprii Seminar The fate of alrazine and simazine in QDI 40 SM .5
Gympie plantations {QFRI}
K Bubb
April Field day Soil erosion studies in hoop pine plantations ] SM I
April Beyond the No 17 Thinning response in F, nitens lrees 166 SM
Black Sturnp ] Medhurst
April CRC Technical No 31 Evaluation of cover crop mixtures in Tasmania SM
Report K Churchill
May Hot off the No 23 An economic breeding objective for G Gi
Seed Bod piantation radiata pine grown to produce timber
fHich and newsprint
P Chambers
May Seminar Asustzalian Low Rainfall Tree Improvement &3 6.5
Hobart Group: designing and #mpiementing eucalypt
breeding steategies for Jow rainfall southern
Australia
(! Harwood
May Seminar Phylogeography of E. globulus 35 GI 0.5
Hobart J Freeman
May Seminar Modelling paternity and gene flow in E. nifeny 35 Gi G5
Hobart seed orchards
C Grosser
May Workshop Thinning and pruning of eucalypts 30 SM 3
Ciympie € Beadle, C Raymond, C Mohammed,
¥ Medhurst, K Barry, A Eyles
May CRC Technical No 33 Bvaluation of a quick-test meter for SM
Report measuring nultient concentrations in soil and
plant waters
R Oshorne, P Smethurst, A Wilkinson
May Fickd days Softwood Plantations Future Directions — 20 a1 2
Toolara and Exotic Pine and Hoop Pine Field Tours {QFRI).
Imbit Current management and supporting research:
how this may impact on fistere fibre flows and
futere fibre quality
¥ Harding
May Workshop Molecular marker technologics and plant breeding 14 GI 5
1. Seott
May Seminar Managing browsing damage in eucalypt plastations 3 RP 1
Morweil - experiences from Tasmania (APP)
€ McActhur
June Hot off the No 24 'The performance and reHability of 30 Gl
Seed Bed Paclobutrazol®, in promoting the flowering of
E. nitens can be enhanced by sitrogen fertilisation
D Williams, B Potts, P Smethurst
June Workshop Seed orchard rescarch meeting with STBA, NET 13 € 0.5
Hobart and Timbercorp.
B Potts, I Steane, C Grosser, |, Apiolaza,
G Dutkowski, D Williams, M Watson, G Lopez,
B Yeo, A Hingston, P Gore
June Seminar Genetic analysis of flowering time (Seed Orchaxd i Gl 03
Hobart Meeting}
1. Apioiaza, P Gore
June Seminar Seed orchard design to take maximum 15 Gl G.3
Hobart advantage of available information (Seed
Orchard Meeting)

G Dutkowski
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Date Fanction Topie Reach Pgm Thme
(days)
Iune Workshop Seed orchard management: development of 13 Gi
Hobart marker systems for seed orchard research
) Steane
Hune Workshop Seed orchard management: modefiing paternity i5 GI
Hobart analysis and gene flow in E. nitens seed orchards
C Grosser
June Presentafion  Genetic conirol and catculation of breeding 8 a1 G35
Heidelberg vahues for Dothistroma resistance, stem
deformity and growth across two sites in north
-gastern Victoris, and the implications for
breeding and deployment (HVP, 8TBA, CFTT}
P Chambers
Hune Seminar Improving forest productivity and sustainability; 4 SM 0.5
recent research findings from ARC, CRC and
QDP foresiry projects in tree noirition, wates-use
efficiency and soil quality (QFRD)
June Beyond the No I8 Pre-hardening seedlings in the nursery 0 Shi
Black Stumnp D Close
Tune CRC Technical No 34 Development plag for & forestry decision SM
Report suppost system in south-cast Queensland
S Papps
Hune Workshop Scarsb beetle identification (FT} 3 RP N
Hobart P McQuiflan, M Hurley
Juge Presentation  Results of CRC Strategic Initiative Fund project — RP
WA component (to Insect Siudy Society)
I Matthiessen
June Workshop Fauna conservation and plantation design 36 RP 2
Hobart Co-convenor: C MoAgthur
June Workshop Fauna conservation and plantation design: 30 Ry 1
Tobart balancing browsing damage management and
fauna conservation in plantation forestry
C McAsthar
Tuge Waorkshop Fauna conservalion and plangation design: use of 30 RP i
Hobart a patchy forest environment by native hesbivores
K e Mar
June Presenfation  Asmual research presentation Tasmanian RP I
Launceston Institute of Agricultural Research: overview of

forestry research in resource protection,
CRC-SPF




Industrial
Uptake

CRC for Sustainable Production Forestry — Annual Report 1999/00 61

The new technologics, developed by the research

programs, which have been transferred to industrial

partners and other end users, are outlined below:

Genetic Improvement Program

*

The CRC has designed and identified gemelic
material for a new Foresiry Tasmania Eucalyptus

globulus seed orchard and research facility.

The single visit pollination procedure designed
by Dr D Willlams and Dr B Poits for
E. globulus has had increasing usage in the
operationat breeding program of STBA.

E. globulus lowering time data analysed by (he
CRC has been used by STBA in decision making
about seed collection in a seed orchard.

Nutrient mapagerment prescriptions to enhance
flowering developed by Dr D Williams are being
adopted by 2 number of partners with B globulus

seed orchards,

The CRC representation on the STBA Board
Mr (& Putkowski, Ms § Hetherington,
Mr R Breidahd), Technical Committee, and
Research, Quantitative Genetics and  Data
Masagement Sub-commitices (Mr G Dutkowski),
has assisted in the trapsfer of techaclogy from the
program to this partaer.

CRC staff have coniritbuted to a8 number of
significant STBA projects:
- TREEPLANT, breeding value prediction
software for trees (Mr G Dutkowski,
Dr L Apiolaza)
-~ TREEMAN, daia mapagement system for
tree breeding {Mr G Dutkowski}
- FORESIGHT, development of breeding
objectives for the building, printing and paper
industries {(Mr G Dutkowski, Dr L Apiolaza,
Dr P Chambess)

Significant compoenents of the revised E. globulus
breeding strategy for STBA have been writien in
collaboration with CRC stafl:

- economic models for primary breeding
objectives {Mr G Dutkowskl, Dr B Greaves)
- secondary breeding objective strategics
{Mir G Dutkowski}
- genetic parameters for wood quality
{Ms C Raymond}
- quality control using molecular genetics
{Dr R Vaillancoust)
- rial measurement strategies (Mr G
Detkowski, Mis C Raymond}
- genetic gain calculations (Dr L Apiolaza}
- assersbling a database of £, globuduy progeny
frial data (Mr A MacDonald)
The racial classifications developed by
Mr G Dutkowski and Iy B Potts has been used in
breeding value prediction for FCP, FILNEP, STBA
and INTA (Argentina).

Software which accounts for seifing in the creation
and inversion of the additive relationship matrix
{(developed by the Mr (F Dutkowski} has been used
in the prediction of breeding values for FCP
STBA, NFP and INTA {Argentina).

Microsateliite and ¢pDNA dats provide a base
framework for quality control, fingerprinting and
gene flow siudics in partner seed orchards, Several
misidentifications have been detected in seed
orchards and arboreta, and there is increasing
interest in adoption of quality conizol using

modecuinr markers,

Marker pollens have been identified which are
homozygous for rare alieles at several isozyme
foch. These are now being used by STBA to test the
efficiency of pollination procedures in E. globulus,

Sustainable Management Program

A number of partners have increased usage of
nitrogen fertilisers between 2-6 years, as well as
some later age fertilisers, in temperate cucalypt
plantations.

Softco Treefarmns have switched {rom using
ammonism sulphate to urea as a source of nitrogen

following recommendation from the CRC.




62 CRC for Sustainable Production Forestry — Annual Report 1999/00

The calcium chloride extraction method for
phosphorus analysis of soils is increagingly being
used by plantation growers.

Private Forests "fasmania has expanded ProMon {a
forest growth model developed by the CRC) as a
decision support system in Version 2 of the Farm
Forestry Toolbox.

PrOMoOD has been applied to plantations ia
Postugal by RAJZ, and used to predict productivity

of £. nitens grown in Ireland.

Statistical and modeliing assistance provided by
the CRC to its partners has been incorporated in
various CRC publications,

Resource Protection Program

*

The Farm Forestry Toolbox 2, prepared by PFT,
incorporates models of the impact of larval leaf
beetle, Chrysoptharta bimaculata, on growth of
E. nitens. These models can be used in integrated
pest management of C. bimaculafa to predict the
econontic impact of defoliation on the plantation
value at harvest and se provide the economic
threshold fevel of monitored populations,

Fact sheets on general biology and cosatrol of
various Tasmanian forest insect pests have been
prepared and made available for industry and
public ase.

Results on reinvasion of macropods omto
plantations are being comsidersd in relation fo
browsing damage management practices,

Major Tasmanian forestry c¢ompanies have
indicated they are willing to incorporate an
assessment of mammalian browsing damage at one
year since planting iato their forestry health
surveys, after a field day that will demonstrate
methods from CRC-SPF,

The pruning prescriptions ansd  silviculieral
managemen! of Porestry Tasmania had been
altered in the light of resulis concerning tree decay
following pruning.

r
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'The Board and CRC Committee have approved the
membership of four new partners to CRC-SPR Serve-
Ag Pty Litd {Associale Party), Private Forests Tasmania
{Supporting Party), and Forest Enlerprises Australia
Pty Ltd {Associate Party) all officially joined the
Centre on | Zanuary 2000, Timbercorp Limited {Core
Party} joined on 1 April, and Mr Tan Bail {Manager,
Treefarm Services) is their representative on the
Board, Silvagene Pty 14d, as part of Timbercotp, now
has their membership incorporated under the parent
company. Due to company restructuring, Bunnings
Treefarms Piy 1ed has changed their name fo Sotico
Treefarms Pty L4d, and Fletcher Challenge Paper to
Norske Skog Bover.

Pr Peter Nelson retired frowm the position of CRC
Visttor to our Centre at the end of June. We owe him a
debt of gratitude for his interest and support during the
Tast five years, and wish him well in his retivement. Dr
Nelson has been succeeded by Dr Max Whitten whose
initial term will be from 1 July 2000 until 30 June
2002, Dr Whitten has been Chief of CBIRO
Entomology and Professor of Geneties at Melbourne
University. We welcome him fo the Cenire,

Dr Luis Apiolaza started working for CRC-SPE
Hobart, in March 2000 after completing his PhD in
forest genetics and tree hreeding at Massey Unlversity,
New Zealand. He has been Project Leader for Project
A2 {Breeding Strategies) stnce 1 August 2000,

Mr Greg Dutkowski commenced as Technology
Transfer Officer with the Bducation and Technology
Transfer Program {Hobart} in November 1999,

Staff Movements

Anna Matysek - Heonomist SM (Fobart), resigned
December 1999,

Laura Nagy - Technician GI (Clayton), resigned
Febriary 2000,

Kirsty Sumidge - Technician Gi
commenced March 2000

Simon Papps - Scientist, Decision Support Systerss,
SM (QFRE), resigned Fune 2000,

Sigrid Resh - Post-doctoral fellow SM (Hobart),
commenced January 2000,

Andrew Mitchell - Post-doctoral fellow SM (Hobast),
commenced February 2606,

Pagl Chambers - Quantitative Cleneticist GI (Hobart),
commenced April 2000,

Siobhan Jones - Administrative Officer - finance and
pessonne! {Hobart), commenced April 2000.

{Clayton},

Teon Savage - Technician SM {Hobart), commenced
May 2000,

Dianne Tambling - part-time Administrative Assistant
{Hobart}, commenced June 2000,

Ingrid van Putten - Economist (Fobart), commenced
Fuly 2000,

Garth Nikles - Principal Tree Breeder GI (QFRI),
retired July 2006).

Students
The following CRC-SPF students completed their
degrees in 1999/00:
Hons:
Tim Jones (UTy, Robert Barbour T},
Dean Kearney {ANU), Rohan Mellick (SCU},
Andrew Rumiey (ANL), Jacikde Schirmer (ANU),
Claire Tamer (UT), Jules Freeman (UT),
Sue Baker (UT), Steven Smith (G
Phld:
Steven Candy {(UT), James Bulinski (UT),
Pan} Chambers (UT}, Michelle McGranahan (U},
Martin Moront (1T}, Dean Williams {UT)

The following students commenced with the Centre in

1995/00;
Chris (YHara - Phid {ANi)), Robert Barhour -
MSc (U, Hal Hancock - Hons {UT),
Rachel King - PhD {GU), Andrew Knowles -
MSe (UT), Martan McGowan - Hons (1FT),
Gay McKinson - PhD (UT), Rohan Mellick -
PRD (SCLH, lulianne (FReilly - MSc (UT),
Elizabeth  Pletrzykowski -  Homs (UT),
Teanne Pound - PhD {UA), Luke Rapley - PhD>
(UT), fackie Schirmer - PhD (ANU), Mark Short -
PsD (ANID, Greg Unwin - PhD (UT),
Michelle Watson - Hons {UT), Simon Whittock -
Hons {UT), Byron Yeo - PhD {UT)

Administration
'The number of meetings held by the Board and other
committees during 1999400, were as follows:

Board of Mangement 3
Management Commitiee 12
Advisory Panel 1
Program Coordinating Comymitlees
Genetic Improvement 2
Sustainable Management 2
Resource Protection 2
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Sustainable
Production
Forestry

Hducation & Technology
Transfer

SPECIFIED PERSONNEL
Title and Name Centributing Organisation Yo time
Rele in CRC
Prof James Reid University of Tasmania 50
Director
Pr Russell Haines Primary Industries Corp (QFRD 50
Beputy Direclor
Dy David de Little North Forest Products Limited 3G
Chair, Advisory Panel
Program Managers
B Chris Beadle CSIRO Forestry and Forest Products 8G
Sustainable Mangement
Dr Clare McArthur University of Tasmania e
Resource Prolection
Dy Brad Polis University of Thsmania 1064}
Genetic Improvement
Dr Neil Davidson University of Tasmania G

Second Year Review of the CRC

‘The Review of CRCs is a two-stage process:

The first stage of the review concentrated on the
research and researchers and was copducted by
Professor Margaret  Sedgley (Department of
Horticiltare, Viticalture and Qenoclogy, Waite Campus,
The University of Adelaide) (Chair}, Dr Steven Cork
{CSIRO Wildlife and Eeology) and Mr Alan Brown

(CSIRO Forestry and Forest Products),

The second stage of the review dealt with the overall
program, including objectives of the Centre, strategy
for wilisation and application of research outputs,
collaborative arrangements, education and training,
management  structure and arrangements, and
performance evaluation. The second stage review
panel consisted of Mr Graeme Kelleher (Co-Chair Life
Sciences Expert Panel) (Chair}, Dr Michae! Carson
{Consultant, ex-Forest Re::aazch Instizute New
zealand), Dr Peter Nelson (CRC Visitor), and observer,
Dr Goeffrey Vaughan (Chair CRC Commitice).

Support was provided by members of the CRC
Secretariat, Ms Michelle Stone and Dr Peter Thygesen.

First Stage Review

Executive Summary

Research in the Cooperalive Research Centre for
Sustainable Production Forestry (CRC-SPF) is focused
on three main areas: genetic improvement, sustainablc
management and fesource protection; and on the major
planiatton species Eucalyptus nitens and £. globulus in
temporate and mediterranean environments, and Pinus
elliottii, P cariboea and Araucaria cunninghamii in

shbtropical environments,

The panei found the CRC-SP¥ to be a good exampie of

cooperative  research  involving  universities,
goverament research providers and indastry. Of
particilar note are mechanisms for discussing, setting
and reviewing research priorities with industry, the
outstanding eavironment for postgraduate research and

the stromg performance by all levels of scientific
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management  in coordination  and

achieving

cooperation within and among programs across

diverse sites and disciplines.

In general, the research performance has been
excellent and i some areas has significantly exceeded
the stated Milestones The research program addresses
key issues in production forestry for major sectors of
the Australian industry at both applied and strategic
levels. A feature of the Centre has been that 1t3 research
staff have been active in the areas of technology
rransfer including publications, industy workshops
and forest extension activities, and in obtaining
external fusding to extend Centre research beyond the
core areas set in the Commonwealth Agreement,

Research is aligned with the objectives and strategies
detailed in the Centre's Strategic Plan 1997 -2000, The
CRC has implemented & comprehensive annual
performance management system which monitors,
among other things, research performance and quality.
‘The Program Coordinating Cominittees which meet at
least twice 2 year, play an important role in reviewing
and previewing research with regard to its scientific
and technological merit and in setting and reviewing

the research deliverabics for each project.

‘the quality of the research training is high, with
stdents co-authoring approximately 50% of refereed
papers and journal articles of the Centre. Key
confributing factors are the broad range of welk
gualified supervisors with interest and time to provide
assistance fo students; adequale operating funds,
facilitics, services and field sites; and a post-graduate
student body of sufficient size to form a motivated and

mature critical mass,

The quality of the researchers is high. Many have a
well-deserved international reputation and are active in

global peer groups,

The CRC-SPF has a sound rescarch management base
and the process for setiing and monitoring research
performance is operating effectively through the
These

committees, which comprise representatives from at

Programt  Coordinating  Committees.

loast six industry pariners, meet al least twice each
year to review and preview research with regazd to its
scientific and technological merit, and fo set and

review research deliverables.

Second Stage Review

Executive Summary and
Recommendations

This CRC addresses an economic area of significant
importance fo all pasts of Austzalia, Much of fhe
sustainable production forest industry will focus on
spectes of eucalypt, in the growth and utifisation of which
Assstralia should have a strong competitive advantage,
However, the deliberate wide distibution of eucalypt
species throughout the world, combined with relatively
ligtle historical application of science to the Austraiian
hardwood industry, has eliminated this advantage.
Australia now has as international trade deficit i forest
products amounting o about $2 billion p.a.

‘Fhis CRC addresses this major problem, which is not
CRC.
Appropriately, it focuses on sustainability of both

significantly addressed by any other
hardwood and softwood plantation forests, in part
because of the ecomomic constraints in this highly

competitive industry.

'These strategic directions coniribute directly to
national objectives inchuding economic, social and
environmental benefits to Australia. Users of the
research conducted by this Centre are swrongly
represenied on the Board and have had major influence
in determining strategic directions and research,

education and training priorities.

The Stage ¥ Review Panel concluded that the reseasch
and researchers are of very high qualty and that
research activities contribute directly to the Centre's
strategic direction. The Stage 2 Review Panel agrees
with these conclusions and with the recommendations
in the Stage ! report, which (he Board has supported
and agreed {0 implement, There has been very good
progress over the two years and some milestones and

targets have been exceeded.
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The very strong involvement of research usets in the
development of the Centre's programs and the regular
applications from new organisations 1o join the CRC
clearly indicate that industry strongly supports the
work of this Cenire and are eager to use or
commercialise research resolts, Commitment of
resources significantly exceed in fotal those in the
Comunonwealth Agreement and these have been
supplemented by very rapid increases in short term

consultancies and contract work.

The Centre is now traly national and has built excellent
links between all parts of Australia in its field of
interest, Indeed i is noteworthy that the extent of the
colizhoration made it difficult to secure an expert to
serve as an independent member on the Stage 2 Panel
from within Australia who was not afready involved in
the Centre. All those iaterviewed agreed that this
integration has enhanced participants' activities in
research and education, although there is room for
farther collaboration between southern and northern
nodes. The Centre has established strong international
linkages and has a very well siroctured approach to
ensuring that such linkages maximise benefits o
Aungtralia. Particularly, ¥ is recognised that scientific
progress in other countries, in many aspects of
breeding and utilising both hardwood and softwood
species, exceeds that of Australia, Concentration on
rapid and relatively free exchange of information, both
ternationally and nationally, in sustainable forestry is
therefore Jogical and the Centre is commended for its

achievements in this area.

The Centre has considerably exceeded Hs targets in
postgraduate education and training. Co-superyision of
graduate students by industry personnel is encouraged
and the strong involvement of indastry In all aspects of
education is commendable. The success of the
Education Program is attested to by the employment in
industry of students who have completed studies,

Students are deliberately mwolved in the sesearch
programs of the Centre and conversely, researchers are
strongly Involved in education and training. Overall,
the education and training program is regarded as

outstanding.

The Centre has a large Board, which pevertheless
appears to operate most effectively, setting policy and
overseeing the operations of the Executive in an
appropriate way. Despite the geographic spread of the
Centre and the number of organisations involved ia i,
management appears 0 be most effective with
efficient and  financial

obviously program

management,

Within the forestry, pulp and paper, and timber

industries, the Centre's  communication  and
information program is very extensive, However, there
is room for more attention to publicity of the benefits
of sustainable plantation forestry to the wider

cormmunity and to policy mukers specifically,

The Centre has very effective perforsance evaluation

procedures.

Key Achievements
A number of key achievements have resulied from
research conducted by the CRC SPR These inchude:

(a) The high level of involvement of students in the
Centre's research programs sud the co supervision
of students by industry people,

research

(b} The large scientific

publications.

ngmber  of

¢} The very well developed education and training
Program.

(&) The 1P management and commercialisation
profocols, strategies and guidelines as developed
by the Business Magager,

{ey The wvery effective commaunication and

administration between the various nodes and

programs of the Centre,

{(fy The Centre's strategic and vesearch program
planning procedures.

{g} The relevance of the Centre's research program as
evidenced by the support of industry and iy
cagerness o ke up research results,
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(h} The greatly increased contribution of resources

from industry and the atiraction of new candidates
for membership of the Centre.

Recommendations

It is recomsnended that

-

The Centre address in past CRC planning the lack
of any CRC invelvement in the longer-term
development of clonel propagation and genetic
manipulation methods which is seem as @ ‘gap

research coverage for the sector;

The Centre address the integration of the Northern
and Southern nodes activities in the tree breeding

ared,

The Certre recognise the velevance of its research
to regrowth forests and the value which can accrue
10 industry from the application of research in that
feld.

The Centre ensures that the future requirements of

the forest products indusiry are taken carefully into
account in the design and formation of its research
programs, including the formation of alliances

with forest products research organisations,

The Centre take appropriate steps to involve the
downstream  processing and  forest  product

industry organisations in Cenire activities.

Students be given the opportunity to spend some
time in the industry before or at the start of their
higher degree.

The Centre encourage and assist the students to
establish methods of regular commusmication

between all Centre nodes and programs.

All students and staff of the CRC be encouraged 1o
take every opportunity fo communicate to the
general public the value of the Centre’s work and
of the CRC Program,

The Centre amplify its program of informing the
general public and senior policy makers
particularly through ity industry participants,

about the benefits of fts work to Australia,

An exit strategy is developed to provide for a
controlled closure of the CRC for the contingency
that if ar the five vear review, sufficient resources
have not been identified to repluce the
Commonwealth funding (which will probably

cease af the end of the seven year period).

Commonwealth funding of the Centre continue in

accordance with Commonwealth Agreement.




68  CRC for Sustainable Production Forestry ~ Annual Report 1999/00

Publications

Genetic Improvement Program

Referced Pablications

Apiolaza LA, Gilmonr AR, Garrick DJ {2000}
Variance modelling of longitadinal height data from a
Pinus radiota progeny test, Canadion Jouwrnal of
Forest Research 30 645-634,

Chambers PGS, Borratho NMG  (1999) A simple
model to examine the impact of changes in wood trakis
on the costs of thermomechanical pulping and high-
brightness newsprint production with radiata pine.
Canadian Journal of Forest Research T$(10) 1615-
1626,

Puagey HS, Dicters MY, Gwaze DP, Toon PG, Nikles
DG (2600) Interspecific pine hybrids H. Genotype by
eaviropment interactions zeross Australia, Swaziland
and Zimbabwe. Forest Generics (1) 19-28.

Gwaze DP, Dungey HS, Dieters MJ, Toon PG, Nikles
PG {2000 interspecific pine hybrids 1. Genetic
parameter estimates in Australia. Forest Genetics T(1}
g-18.

Homer &, Leach D, Lea D, Lee LS, Henry RJ,
Baverstock PR (2000} Natural variation in the
essential oil content of Melalenca alternifolia Cheel
(Mystaceae). Biochemical Systematics and FEcology
2B(4) 367-382,

Moran OF, Burcher PA, Glanbitz IC (2000)
Application of genetic markers in the domestication,
comservation and atilisation of genetic resources of
Australasian lree species. Australian Journal of Botany
48 313-320.

Raymond C A 2000) Tree breeding issues for solid
wood production. In "Fhe Fusure of Bucalypis for Solid
Wood Products. Proceedings of IUFRO Conference’,
Hds Henderson L, Waugh G, Nolan G, and Bennett P,
19-24 March, Launceston, Australia. (HIFRO: Hobart,
Tasmania}

Rossetto M, McLauchlan A, Harriss ¥ Henry R, Lee
1.5, Baverstock PR, Maguire 11, Bdwards KJ (1599}
Abundance and polymorphism of microsatellite
markers in tea tree, (Melaleuca alernifolia -
Myrtaceae), Theoretical and Applied Genetics 98
HIBT-1098.

Schimleck TR, Raymond CA, Beadle CL,
Downes GM, Kube PD, and French ) (2000
Applications of NIR spectroscopy to forest research,
In 'S4¢h APPITA Ceneral Conference’, Meiboumc,
Victoria. 291-298,

Scost L1, Cross M, Shepherd M, Maguire TE, Henry
RI (1999} Increasing the efficiency of microsatellife
discovery from enriched Hbraries in coniferous forey
species. Plant Molecular Biology Reporfer 17 331.
354,

Shepherd M, Chaparro JX, Teasdale R (1999} Genetie
mapping of monoterpens
interspecitic eucalypt hybrid. Theoretical & Applied
Genetics $9{7-8Y 1207-1215.

composition in an

Shepherd M, Chaparro IX, Teasdale R (2000)
Variation snd inheritance of resistance to defoliation
by Christmas beelles, Anoplognathus sp. (Leach} in
eucalypts. Forest Genetics T(1) 57.

Steane DA, McKinnon GE, Vaillancourt RE, Potis BM
(1899} FfS sequence data reselve higher level
relationships  among the eucalypls. Molecuar
FPhytogenetics & Evolution 12(2) 215-223.

Wei X, Borralho NMG (31999) Objectives and
selection production  of
Fucalyptus wrophylla plantations in South East China.

Forest Geneticy 6 181-190.

criteria  for  pulp

Whitham TG, Martinsen OB, Floate KD, Dungey HS,
Potts BM, Keim P (1999) Plant hybrid zones affect
blodiversity: Tools for a genetic-based understanding
of community structare, Feology 802) 416.428.

Witliagns DR, Potts BM, Black PG {1999 A single
visit pollination method for Ewcalyptus globulus.
Australion Forestry 62 346-332.

In Press
Apiotaza LA, Garrick DJ
longitedinal  data

(20003 Analysis of
from progeny tests; $SOme

multivariate approaches. Forest Science.

Dungey HS, Potts BM, Whitham TG, i H (2000
Plant genetics affects arthropod communily richness
and composition: Evideénce from a synthetic encalypt
hyvbrid population. Evelurion.
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Jordan GI, Potts BM, Chalmers P, Wilishire RJE
£2000) Quantitative gendtic evidence that the thning of
vegetative phase change in Ewcalyptus globulies ssp.
globulus is an adaptive trait. Australian Jowrnal of
Batany,

Lopez (A, Pots BM, Tilyard PA (2000} Fy hybrid
inviability in Eacalyptus: the case of E ovaa %
E. globulus, Heredity.

Maguire TL, Edwards K¥, Saenger P, Honry RY (1999
Characterisation and anatysis of microsatelite lociina
mangrove species Avicennia marina (Forsk.} Vierh.
{Avicenniaceae). Theoretical and Applied Genetics,

Mauneri A, Raymond CA {2000} Genelic parameters
and genolype-hy-environment isteractions for basic
density, pilodyn penetration and diameter in
Fucalyptus globulus. Forest Genetics.

Muneri A, Raymond CA (2000} Non-destructive
sampling of Eucalyptus globulus and E. nitens for
wood properties. I1. Fibre leagth and coarseness. Wood
Science and Technolagy.

Raymond CA, Muneri A (2000) Nosp-destractive
sampling of Eucalyptus globulns and E. nitens for
wood properties. 1. Basic density. Wood Science and
Technology.

Raymond CA, Schimleck LR, Muneri A, Michell Al
(20003 Nou-destructive sampling of Eucalypius
globulus and E. nitens for wood properties. 1L
Predicted pulp vield using near infrared refleclance
anatysis. Wood Science and Technology.

Rossetio M, Reese N, Henry RJ, Baverstock PR, Lee
1.8, McLauchlan A {1999) Interspecific amplification
of microsateliite smarkers in Australian Myrtaceae,
Australion Journel of Botany,

Schimleck LR, Michell Al, Raymond CA  (2000)
Bffect of site on within-tree variation of wood
properties of euwcalypts as determined by NIR
spectroscopy and multivariate analysis. Appifa
Journal.

Turner C, Wilishire RIE, Potts BM, Vaillancoust, RE
(20003 Variation in seedling morphology in the
Eucalyptus risdonii Hook{ — K. tenudramis Mig
comiplex. Australion Systematic Botany.

Vaillancourt RE, Jackson HD (2000} Chloroplast
DNA hypervariable region provides useful markers in
gucalypts. Theoretical and Applied Genetics.

Baoks and Book Chapters

fids IS Dungey, MJ Dieters, and DG Nikles (20003
Hybrid Breeding and genetics of Forest Trees.
Proceedings of QFRVCRC-SPF Symposiam 9-14
April, Noosa, Queensland. (Department of Primary
Industrics: Brishane, Queensland)

Glanbity JC, Moran GE (2000) Genetic Tools. In
‘Forest Conservation Genetics:  Principles  and
Practice’. Bds A Young, T Boyle, and ID Boshier
(CSIRO Publishing: Collingwood)

Ernrefereed Publications

Barbour RC, Potts BM, Vailiancourt RE, Tibbits WN,
Wiitshire RIE  (2000) Hybridisation between
plantation and native eucalypts in Tasmania. In Hybrid
Breeding and Genetics of Forest Trees. Proceedings of
QFRVCRC-SPF Symposivm', Hds HS Dungey, MJ
Dieters, and DG Nikles, 9-14 April, Noosa,
Queenstand. pp. 395-399. (Department of Primary
Industrics: Brisbane, Queensland)

Cross M, Shepherd M, Henry RE (1999) Cross-
sransfer of microsattelite markers in the genus Pinus.
In 46th Annual Meeting of the Genetics Soclety of
Awsralia’, 14-16 July, Brishane, Queensland,

Pieters M$  (2000) Pesformance of Pinus caribaea
hybrids in north and central Queensland and on dry
sites in south-east Queensland. Tn Hybrid Breeding
and Genetics of Forestry Trees. Proceedings of the
QFRI/CRC-SPF Symposium’. Bds HS Dungey, MJ
Dielers, and DG Nikles. 9-14 April, Noosa,
Queensland. pp. 404412, (Department of Primary
Fndustries: Brisbane, Queensiand)

Dieters MJ, Dungey HS (2000) Relationship between
the relative dmportance of non-additive variance and
the genetic correlation between hybrid and parental
populations in some Pinus species. In ‘Hybrid
Breeding and Genetics of Forest Trees. Proceedings of
QPFRYCRC-SPF Symposium'. Bds HS Dungey, M]
Digters, and DG Nikles. 9-14 April, Noosa,
Queensland, pp. 87-92. {Department of Primary
Indusiries: Brisbane, Queensland)
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Pieters M, Jarvis SFE Gimowr AR (1999
Multivariate approach to the estimation of genetic
parameters,  In '25th  Southern Forest ‘free
Improvement Conference’. [1-14 July, New Otleans,
Louisianna, USA.

Dicters MJ, Johnson M), Nikles DG (20007 Inter-
provenance hybrids of hoop pine {drawcaria
cunninghamiiy. In Hybrid Breeding and Genetics of
Forest Trees. Proceedings of QFRICRC-SPR
Symposiuy’. Eds 1S Dungey, MJ Bieters, and DG
Nikles. 9-14 April, Noosa, Queensland, pp. 413-418,
{Department of Primary Industries: Brishane,
Queensiand}

Dungey S, Dicters MI, Nikles DG {1999} Hybrid
breeding strategies in forestry: a review. [n 'Australian
Plant Breeding Conference’. Eds P Langridge, A Ban,
G Auricht, G Collins, A Grasger, D Handford, and J
Paull. 19-23 April; Adelaide, South Australia. pp. 36-
37, (CRC for Molecular Plant Breeding: Adelaide,
South Australia)

Dungey HS, Kerr RI, Dieters MJ (20007 A simulation
of the comparative gains from three different hybrid
tree breeding systems. (i) Resuls. In "Hybrid
Breeding and Genetics of Forest Trees. Procecdings of
QFRYVCRC-SPE Symposium'. Eds HS Dungey, MJ
Dieters, and DG Nikles, 914 April, Noosa,
Queensland. pp, 351336, (Department of Primary
fndusiries; Brishane, Queensland)

Dungey S, Nikles DG (20003 An international
survey of interspecific hybrids. In 'Hybrid Breeding
and Genetics of Forest Trees, Proceedings of
QFRVCRC-SPEF Symposium’, Eds HS Dungey, MJ
Dieters, and DG Nikles, 9-14 April, Noosa,
Queensland, pp, 419-425, (Department of Prmary
indusirics: Brishane, Queensland)

Greaves BL. {1999) The value of wee improvement: &
case study for structural sawsn fimber and Hner board.
In ‘Connection betwees silvicuiure and wood quality
through modelling approaches and  simulation
software. Procesdings of 3rd IJFRO WPS5.01-04
Workshop', Ed G Nepven, 5-12 September, La Londe-
Les-Maures, France. pp. 448-459. (INRA: Nancy,
France)

Harding K (1999} Connection between sibvicultye
and wood guality through modelling approaches ang
simulation softwares. Report to the ITTO on the Thirg
Workshop of [UFRO WP 541-4.

Harding K3, Copley TR (2000} Wood properny
variafion in Queensland-grown Slash/Caribbean Pine
plantations, In ‘Hybrid Breeding and Genetics of
Forest Trees, Proceedings of QFRVCRC-SPr
Symposium'. Eds HS Dungey, MJ Dieters, and DG
Nikles. 9-14 April, Noosa, Queensland. pp. 160-167.
{Department of Primary Industries:  Brisbane,
{ueensiand)

Harding Ki, Copley TR, Knight M, Swtinger G
{2000} Grade recovery from Queensland exotic pine
plantations. In '26th Forest Products Research
Conference'. 19-21 June, Clayton, Victoria. (CSIRO
Division of Forestry and Forest Products: Clayton,
Victoria)

Harding KI, Knight JM, Copley TR, Dieters MJ,
Stringer (0, Leet M, Greaves Bi., MoGranahan MF
{2000) Breeding objectives and selection criteria to
maximize the value of sawn southern pine timber. In
26th Forest Products Research Conference’. 19-21
Tune 2000, Clayton, Victoria. (CSIRO Division of
Forestry and Forest Products: Clayton, Victoria)

Harding KJ, Kaight 1M, Copley TR, Palmer G (2000)
Review of sawing studies on Queensland grown Phras
elliottii var, elliottii x Pinus caribaeq var. hondurensis
¥y hybrids, In ‘Hybrkd Breeding and Genetics of Forest
Trees. Proceedings of QFRYCRC-SPF Symposium’
Eds HS Dungey, MJ Dieters, and DG Nikles, 914
April, Noosa, Queensland. pp. 440-446, (Department
of Primary Industries: Brishage, Quecnsland)

Harding K¥, Knight JM, Palmer G {1999) Modeling
sawn-wood guality to define breeding objectives and
review selection criteria for Pinus eflioni and
P caribaea var. hondurensis. in ‘Connection bepween
silviculture and wood quality through modelling
approaches and simulation software. Proceedings of
3rd TOFRO WPSS5,01-04 Workshop'. Ed G Nepveu. 5
12 Seprember, La Londe-Les-Mauses, France. pp. 460-
469, (INRA: Nancy, France)

Henry RJ, Shepherd M (2000} Molecular analysis of
hybrids, In 'Hybrid Breeding and Genetics of Forest

Y




Trees. Proceedings of QFRUCRC-SPF Symposium’.
tids HS Dungey, M¥ Dieters, and DG Nikles. .14
April, Noosa, Queensland. pp. 169176, (Department
of Primary Industries: Brisbane, Queesnsland)

Jones ME, Shepherd M, Henry RJ, Schoer L, Delves A
(2000} Gene flow and genetic diversity in eucalypt
plantations and native forest in North Coast Now South
Wales. In 'Symposium on Hybrid Breeding and
Genetics.  Proceedings  of  QFRICRC.SYF
Symposhn’. Bds HS Dungey, MJ Dicters, and DG
Nikles, 9-14 April, Noosa, Queensland, (Department
of Primary Industries: Brisbane, Cueenstand}

Joseph AA, Dieters MJ. Dungey HS, Wallace H
(2000 Provenance hybridisation in Pinus cartbaea
var, hondurensis in Queensland. In 'Hybrid Breeding
and Genetics of Forest Trees, Proccedings of
QFRI/CRC-SPF Symiposium’. Eds HS Dungey, MI
Bieters, and DG Nikles, 9-14 th April 2000, Noosa,
Queensland. pp. 133-159, (Department of Primary
Industries: Brisbane, Queensland)

Joseph AA, Dieters M, Toon PG, Dungey HS (1999)
Trends in the heritability of height up to 10 vears of
age in Pinus caribaeg var, hondurensis. In '8th BIO-
REFOR International workshop'. 2829 November,
Kathmandu, Nepal.

Kerr R, Dungey 1S, Dieters M3 (20003 A stmulation
of the comparative gains from three different hybrid
tree breeding schemes. {1} Theory, In 'Hybrid Breeding
and Cenetics of Porest Trees. Proceedings of
QFRI/CRC-SPF Symposium’. Eds HS Dungey, M}
Dieters, and DG Nikles. 9-14 April, Noosa,
Quecnsland. pp. 343350, (Deparoment of Primary
Industries: Brisbane, Queecnsiand)

fawrence R, Whitham TG, Poits BM {2000} The
responge of dependent communities to plant ontogeny
in Fucalyptus nitens x globulus bybrid system. In
Hybrid Breeding and Genetics of Forest Trees.
Proceedings of QFRICRC-SPF Symposiunt’. Eds HS
Dungey, M} Dieters, and DG Nikles. 9-14th April,
Noosa, Queensiand. p. 451, (Department of Primary
Tndustrics; Brishane, Queensiand)

Lopez GA, Potts BM, Gore PL (20005 The inheritance
of flowering time in interspecific Fi hybrids of
Hucalyptus. Tn Hybrid Breeding and Genetics of
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Forest Trees. Proceedings of QFRYCRC-SPF
Symposium’. Eds HS Dungey, M3 Dieters, and DG
Nikles. 9-14th April, Noosa, Queensland. pp. 453-456,
(Department  of  Primary Industries:  Brisbane,
Queensland}

Lopez GA, Potts BM, Tilyard PA (20000 the
performance of FI hybrids belween E ovafa and
E. globulus ssp. globulus compared to inbred and
outcrossed controls. In ‘Hybrid Breeding and Genetics
of Forest Trees, Proceedings of QFRI/CRC-SPF
Symposium’. Fds HS Dungey, MI Diecters, and DG
Nikles. 9-14th April, Noosa, Queensland. pp, 437-461.
(Department  of Primary  Tndustries: Brishane,
Queenshand}

Moran GE Butcher PA, Devey ME, Thamarus KA
(2000} Clenetic mapping and application in hybrid
breeding, Tn Hybrid Breeding and Genetics of Forest
Trees. Proceedings of QFRVCRC-SPEF Symposivm’,
nds HS Dungey, MJ Dieters, and DG Nikles. 9-14
April, Noosa, Queensiand. (Department of Prismary
Industries: Brishane, Queensland}

Moran GE Emebitd L, Groom K, Owen JV, Byme M,
Williams BR  (1999) QTL for growth in Eucalypius
mitens. In "Porest Biotechnology' Joint meeting of the
International Wood Biotechnology Symposinm and
JUERD Working Party 2.04-06 Molecular Genetics of
Trees'. 11-16 haly, Oxford, UK.

Nikles DG, Dungey HS, Dicters M1, Toon PG (2000
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Queensland. pp. 234-240), (Department of Primuary
Indusiries: Brishane, Queensland)

Shepherd M, Cross M, Dieters M), Toon PG, Harding
KJ, Nikles DG, Henry R, Halnes RJ {1999) Genetic
mapping of wood properties i Piaus ellioiii var.
eflioftii x P, caribaeq var. hondurensis hybrids. In '25th
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management: experience with ProMop, a simple
plantation productivity model, Tree Physiology 26
383-392,

Schimleck LR, Raymond CA, Beadle CL, Downes
(GM Kube PD, French I (2000) Application of NiR
spectroscopy to forest research. In Proceedings of
34thb Appita General Conference, Melboume. pp 291-
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and droughted soil. CRC-SPF Technical Report No.
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Prasclova NV, Xu ZH, Dieters M, Saffigna PG (1999}
Carbon isotope composition in clones of the Fy hybrid
between slash and Cartbbean pines correlates with
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{coccinellids} on inpnatuare slages of the Eucalyptus
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Lantana montevidensis (Verbepacese). Bivcontrof
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avaijability on female longevily, fecundity and egg
development (facoby}
(Coleoptera:  Chrysomelidae). The Coleopterists
Balletin 53 329-332,

of Homichloda barkeri

Nahrung HE, Memitt DI (19993 Moistare is required
for the termination of egg dlapause in the chrysomelid
beetie, Homichloda Entomologia
Experimentulis et Applicata 93 201-207.

barkeri.

O’ Reilly I, McArthur € (2000} Damage to and intake
of plantation seedlings by captive Euzopean sabbits
{Oryctolagus cuniculusy, Australian Forestry 63 1-6.

seemar OD, Nahruag HF (2000) Mites as fungal
vectors? The ectoparasitic fungi of mites and their

arthropod associates in Queensland. Australusion
Mycologist 19 3-8

Stmmul TE, Clarke AR (1999) Parasitism of Acacicel,
orphana {Erichson) {(Coleoptera: Chrysomelidae) i
Tasmania. The Austratian Entomologist 26 87-96,

Yuan Z}, Mohammed C (1999) Pathogenicity of fung;
associated with stem cankers of eucalypts in Tasmania,
Australia. Plant Disease 83 1063-1069.

Yoan ZQ, Mohammed C {2000} The pathogenicity of
Endothia gyrosa isolates to Eucalyptus nitens and
E. globulus. Australasian Plant Pathology 29(1): 20.
35,

Yuan Z.Q, Wardlaw T, Mohammed C (2000) A new
species of Dichomerag (Mitosporic fungas) described
on eucalypt leaves from Tasmania, Australia. Nova
Hedwigla 79 139-142

Yuan Z0Q, Wardlaw T, Mohamuned € (2000) Fist
report of (Floeosporiding sp isolased from lesions on
shoots and leaves of Eucalyprus nitens and E. globulus
in Australia. Plant Disease 84 510-512.

n press

Barry KM, Davigs NW, Mohammed CL {2008)
Identification of hydrolyzable tannias in the reaction
zone of Bucalyprus nitens wood, by high performance
liguid chromatography /7 eleciron ionization mass
spectrometry, Phyfochemical Analysis

Barty KM, Pearce R, Mohammed C {2000} Properties
of reaction zones associated with decay from praning
wounds in plantation-grows Eucalypius nitens, Forest
Pathology

Candy SG (2000) The application of generatised linear
mixed models to multi-level sampling for inseet
popuiation monitoring. Eavironmental and Frologicat
Stravistics, T

Hunt J, Allen GR {2000) Larval competition and
developmental instability in the acoustically orientilif
parasitoid Homotrixa alleni. Acta FEthologica

fe Mar K, Southweit C, MoArthur C (2000} Evaluation
of line transect sampling io estimate nocturndl
densities of macropods in open and closed habitd®®
Australian Wildlife Research
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MeArbur ©, Goodwin A, Tumer S (2000)
Preferences, selection and damage 10 seedlings under
changing availability by t(wo marsupial hertivores.
Forest Beology and Management

Milgate A, Vaillacourt R, Powell M, Mohammed C
(2600) Mycosphaerella species i Eucalyprus nitens
and E. globulus plantations in Tasmania, Australia.
Forest Pathology

Yuan ZQ, Mohammed, C, (2000} Interactions hetween
hark type, canker fungi infection and lesion
development in Fucalyptus nitens. Forest Farhology

Yuan 7€, Rudman T. Mohammed € {26003
Pseudaphacidium diselmae sp. pov. isolated from stem
cankers of Diselma archeri in Tasmania, Australia.
Australasian Plant Pathology

Yuan 70, Wardlaw T, Mohammed ¢ 20060
Harknessia species occurring on eucalypt leaves in
Tasmania, Australia. Mycological Research 104

Unrefereed publications

Barry KM, Pearce RB, Mohammed CL. (1999}
Mechanisms of reaction zone defence in Eucalyptus
nitens: A non-conformist in our midst? Abstracts of the
I2th bienniol Australasian Plant Pothology Society
Conference, Canberra, 27-30th September.

Flek 7 A (1999} Information sheets on identifying
pests in Tasmanian forests; Sheet I . bimaculata,
Sheet 22 C. agricela, Sheet 31 M. privara, Sheet &
U/, hugens, Sheet 5: Gum tree coreid bugs, Sheet 6
Pergu affinis, Sheet 7t Sirex noctilio.

Elek | A, Candy § (1999) Research Note: Impact of
1 eaf Beetles on Growth of Hucalypt Plantations.

Herley M, Matthiessen IM, Shmmul TL (2006}
Tnitiating systematic investigation of the biology and
managenient of establishment insect pests in
FEucalyptus plantations - linking Western Australia and
Tasmania. $TF final report.

Madden JL, Pate] VS, Elek JA (1999
Biological control of eucalypt defoliators using
entomopathogenic fungi - evajuation of the fungi
Metarhizium and Beauvaria spp. for the conirol of
eucatypt defoliating beetles, CRC Technical Report
No. 17. 3pp.

Milgate AW, Yuan 2Q, Vaillancourt R, Mohammed C
(1999 Mycosphaerelly species of Tasmanta, Australia,
Xt Imternational  Congress  of  Mycology,
International Union of Microblological Societies, 16~
20 August, Darling Harbour, Sydney.

Mohammed C, Barry K, Batlagiia M, Beadle C, Byles
A, de Litle B, Milgate A, Mollon A, Smethurst P,
Vaillancourt R, Wardlaw T, Yoan 2 Q (1999) Research
sirategies for disease management in eucalypt
plantations in Tasmania, Australia. Abstracts of the
12th Biennial Australasion Plant Pathology Seciety
Conference, Canberra, 27-30th September.

Mohammed €, Barry K, Battaglia M, Beadle C, Eyles
A, Hall M, Milgate A, Mollon A, Smethurst P
Vaillanconrt R, Yuan 7 (1999) Strategies for disease
management in Eucalyptus plantations in Tasmania,
Australia, Abstracts of the 18th Biennial Conference of
the Institute of Foresters of Ausiralia, Hebary,
Tasmenia, 3-8th October 1999,

Nahrung HF  (1999) Embryonic diapause of
Homichloda  barkeri  (Iacoby)  {Coleopiera:
Chrysomehidae}.  Hntomological Society of
Queensland News Bulletin, 27, 7.

Simmul TL (1999) Establishment pests of Excalyptus.
Network, Nonth Fucalypt Technologies Newsletter,
November.

Yuan 7€, Wardlaw T, de Lile D, Milgate A,
Mohammed C €1999) Fungl identified during forest
health surveillance of eucalypt plantations in
Fasmania. Jn The 12th Biennial Australasian Plant
Pathology Conference, pp. 84. Australasian Plant
Pathology Society, Canberra, Australia,

Theses completed

Baker § (2000) Forest litter beetles and their habitat:
widfire versus clear felling. Honours thesis.
University of Tasmania,

Brown G {1999) Preliminary investigations into the
biology, ccology and control of two species of
Heteronyx., (Coleoptera Scarabaeidae}. Honours
thesis, University of Tasmania,

Candy $G (2000) Predictive models for integrated pest
management of the leal beetle Chrysophtharta
agricota in Eucalyptus nitens plamtations in Tastnania.
PRI} thesis, University of Tasmania,
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Presentations
{See also Unreferced
Publications)

Genetic Improvement Program
Apiolaza LA, Gore PL {2000} Genetic analysis of
flowering  time.  Seminar  at 'Seed  Orchard
Management Meeting' 22 June 2000, Hobart,
Tasmania,

Dutkowski GW (1999 WOODFOR - a wood
sampling strategy simalator. Presentation st 'STRA
Technical Committee Meeting' 23 September [999.
Melbousne, Victoria,

Dutkowski GW (1999} Beeding values prediction for
Dothistroma pinif damage m Pinus radiata using
spatial analysis. Presentation at "STBA ‘Technical
Committee Meeting' 23 September 1999, Melbourne,
Victoria.

Datkowski GW £1999) Revised Fucalvprus globulus
breeding strategy, Presentation at 'STBA Techuical
Committee Meeting' 23 September 1999, Melbourne,
Victoria.

Dutkowski GW (1999) Revised Eucalbypfus globulus
breeding strategy. Presentation at 'STBA General
Meeting' 30 November 1999, Melbourne, Victoria.

Butkowski OW and McRae TA (1999 Breeding value
prediction for forestry. Presentation at 'Design of
TREEPLAN software Meeting' 17 November 1999
Syndey, NSW.

Dutkowski, G. W, (1999} Geographic genetic variation
in Central Victorian Ewcalyptus nitens and a race
classification. Seminar at 'Genetic Improvement
Program Coordinating Committee Meeting' 13
October 1999, Hobart, Tasmania.

Dutkowskt GW (1999 The ST8A Cooperative Tree
improvement Strategy for Ewcafyprus  globulus.
Presentation at ' STBA Anpual Meeting' 30 November
2000, Melbourmne, Victoria.

Dutkowski GW (1999) ASRENML Forestry Workshop.
Course at "ASREML for Mudtivariate Analysis Course’
3 fuly 1999, Melbourne, Victoria,

Butkowski GW (1999 How tree breeding works and
what it can achieve, Seminar at 'Forest Genetics for
Bushcare and Farm Forestry Workshop' 6 July 1999
Hobart, Tasiania,

Dutkowski GW (1999) Geographic genetie variation 1y
Central Victorian Eucalyptus nirens and a Face
classification, Seminar 27 Ang. 1999, Hobar,
Thasmania,

Dutkowski GW, McRae TA {1999} Roviged
Fucalyptus globulus breeding strategy. Presentation
‘Design of TREEPLAN software Meeting' 17 Noy,
1999, Sydney, New South Wales,

Dutkowski GW {2000} Spatlal Analysis in Foresiry,
Preseniation at 'Application of Spatial Analysis 1o
Forest Inventory' 15 Februney 2000, Hobar, Tasmaniy,

Dutkowski OW (20007 Geographic variation in the
FConnor/CETT  Eucalyptus  globulus  collection,
Presentation at 'STBA Technical Committee Meeting'
17 February 2000, Melbourne, Victoria,

Dutkowski GW (2000) Seed orchard design 1o take
maximum advantage of available information
Seminar af 'Seed Orchard Management Meeting' 22
June 2000, Hobart, Tasmania,

Dutkowski GW, Pitbeam D (20003 STBA Eucalyprus
globulus Dreeding strategy reviston, Briefing April
2060, Bridgetown, Western Australia.

Moran GF (1999} QYL for growth in Eucalyptus
nitens. Oral presentation st Forest Biotechnology
Conference, Oxford 11-16 July 1999,

Potts BM, Whitham TG, Lawrence R, Jones TH,
Dungey HS, Minchin PR, Vaillancourt RE (20003
Plant genetic and ontogenetic impacts on insect
susceptibility and compmunities. Invited Talk at 'CRC-
SP¥ Sympogivm on Insect-Hucalypt Interactions’ 7-8
February. Canberra, ACT,

Raymond CA (2000) Tree breeding issues for solid
wood production. JUFRO Conference on *The ftar®
of eucalypts for solid wood products”. March 2000,
Launceston, Anstralia.

Thamarns KA (2000} QTis for Wood and Palp
Properties in Encalyptus globulus. Seminaf W
Hebruary 2000, for CSIRO FFP. Canberra, ACT,

Vaillancourt RE (1999) Genetic modification of plan®

Seminar for Royal Society of Tasmania.
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Whithare TG, Potts BM, Dungey HS, Lawrence R,
Dicksen L, Minchin PR (1999} Gesnetic and
ontogenetic components of community strocture and
biodiversity. Invited Presentation at 'XVI International
Botanical Congress' Angust 4-7. 81, Louis, Missouri,
USA.

Sustainable Management
Program

Beadle CL (20000 Blackwood - the problem of
controlling form in plantation systems. CRC Workshop
on Pruning snd Thinning. Gympie, May 2000,

Beadle CL, Pinkard [ (2000) Pruning temperake
cucalypts in industrial plantations — & physiological
approach {o the muanagement of growth and form
through green pruning. CRC Workshop on Pruning
and Thinning. Gympie, May 2000,

Close DO, Beadle CL, Brown P, Holz GK (1999)
Cold-induced photoinhibition affects establishinent of
Eucalyptus nitens and  E. globulus  seedlings.
Combiod9. Sym-51-03. Asstralizn Sociely of Plant
Physiology Annual Meeting. Gold Coast, September
1699,

Medhurst § {2000) Thinaing strategies for Eucalyptuy
nitens - the cffect of site quality on growth and
physiological responses. CRC Workshop on Pruning
and Thinning. Gympie, May 2000,

Mendham DS, Smethurst PI, Holz GK, Menary RC,
Grove TS Weston ¢, Baker T (1699} Soi] analyses for
site-specific management of phosphorus in new
Eucalyptus nitens and E. globulus plamations. Third
Workshop on Site Management and Productivity in
‘Tropical Plantation Forests - lmpacts on Soils and
Options for Management over Successive Rotations.
Keraly, fndia. December 1999, CIFOR.

Papps § (2000) Decision Support Systems for pruning
and thinping. CRC Workshop on Pruaning and
Thinning, Gympie, May 2000,

Pinkard 1. (2000} Hybrid models for developing
prescriptions for green pruping. CRC Workshop on
Pruning and Thinning. Gympie, May 2000,

Prasolova NV, Xu 7H, Farquhar GD, Saffigna PG,
Dicters MJ {1999) Glasshouse seedling 3¢ and
capopy 413C of §-year-old hoop pine families grown in
south-east Queensland in relation to canopy 450,
nitrogen concentration and tree growth, Combiof9.
Sym-37-04. Austrahan Society of Plant Physiology
Annoal Meeting. Gold Coast, September 1999,

Raymond € {2000) Sampling strategies and statistical
requirernents for defermining solid wood guality. CRC
Workshop on Pruning and Thinning, Gympie, May 2000,

Simpson JA, Xu ZH, Smith T, Keay P, Osborne DO,
Podberscek M {1999y Residue management for
maintenance of site productivity in cxotic pine
plantations in subtropical Queenstand, Australia. Third
Workshop on Site Management and Productivity in
Tropical Phanation Forests - Impacts on Soils and
Options for Management over Successive Rolations,
Kerala, India. December 1999, CIFOR,

Smethurst PJ, Mendham DS, Moroni MT, Holz GK
(1999) Soil nitogen amd phosphorus calibrations.
Biennial meeting of Research Working Group 3,
Rotorua, New Zealand.

Smith T, Simpson I, Xu ZH (1999} Infivence of kand-
use conversion (o Pisus caribaeal Pinus ellionii on soll
properties in notthern Apstrala. Biennial meeting of
Research Working Group 3, Rotorua, New Zealand.

Xu ZH, Sumpson JA, Saffigna PG, Pa GX, QOshorne
DO {1999y impacts of fertilization on tree growth,
foliar nutrient concentration and carbon isotope
composition and on soil ferthity in a full rotation of
slash pine in south-cast Queensland, Australia.
fiennial meeting of Research Working Group 3,
Rotorua, New Zealand,

Resource Protection Program
Pashford R (1990) Conducted one day field workshop
on imsect pest monitoring techniques for the West
Australian Pest Management Group at Stoney gully,
Western Australia 7 December 1999,

Brown (3 {1999) Scarab beetles a newly emerged
forestry pest. School of Agricultural Science, Hobart 8
October 1999
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Candy 8G (1999} Predictive models for integrated pest
munagement of the leaf beetle Chrysophtharta
agricola \n Excalyprus nitens plantations in Tasmania.
School of Agricultural Science, Hobart 9 July 19949),

Elek JA, Beveridge N, Candy 8, Bashford R, Elliott B
{1999y Using trap trees in an [PM monioring system
For chrysomelid leaf beetles in encalypt plantations,
Talk presented at Australisn Entomological Society
3th AGM and Scientific Conference, Canberra,
September 14999

Rurley M, McArthur C, de Little D, Brown G, Simmul
TL 2000) Herbivores of young eucalypt plantations.
Poster presented at the Symposiam on fnsect-Eucalypt
Interactions, Canberra, 7-8 February 2000,

e Mar K (1999} Herbivore abundance and habifat
selection in a patchy environmen! in Tasmania.

Australian Mammal Society, July 1999,

e Mar K (2000) Use of a patchy forest environment by
native herbivores. Fauna Conservation and Plantation
Design Workshop, June 2000.

Loch AL (Z000) Tasect pests of Tasmanian blue gum,
Fucalyprus  globulus  ssp  globulus, in Western
Australia: history of problems. current perspectives
aad future prospects. Symposiem on insect Bucalypt
Interactions, Canberra, 7-8th February 2000,

fukacs 7 (1999 Phenological variability of
Mnesampela privara: Why the antumn gum moth is
not always the sutumn gum moth? School of
Agricultural Science, Hobart, 23 fuly 1999,

fukacs Z (1999) Phenological variability of
Mnesampela privata: Why the autumn gum moth is
not always the astumn gum moth? Talk presented at
Australian Entomological Society 30th AGM and

Scientific Conference, Canberra, September 1999,

Lukacs Z, Clarke AR, Madden Ji., Floyd RE {2000}
Life history regulation of Mnesampela privarg. Poster
presented at the Symposium on Insect-Eucalypt
Interactions, Canberra, 7-8 February 2000,

McArthur € (1999) Managing browsing damage in
cucalypt plantations, WA Industry Pest Managemen
CGroup, November 1999,

McArthur C (2006} Pest Management Workshop, €.
convenor and chair of session, February 2000,

MeArthur © (2000) Managing browsing damage i
eucalypt plantations — experiences from Tasmania,
Australian Paper Plantations Seminar, May 2000,

MeArthur € (2000 Fauna Conservation and
Plantation Design Workshop, Co-convenor, June 2000

MeArthur © {2000} Balancing browsing damage
management and launa conservation in plantation
forestry. Fauna Conservation and Plantation Design
Workshop, June 2000,

Musphy BD {2000} Biological control of Paropsis
charvbdis in New Zealand and the fecundity of
Tasmanian paropsine beetles. CRC-SPE, Hobart, 22
Magch 2000.

Nahrung HE (2000) Eucalyptus nitens (Deane &
Maiden) foliage consumption by Chrysophtharta
agricela (Chapuis) {Coleopterar Chrysomelidae:
Paropsini), Poster presented at the Symposium o
Insect-Eucalypt Interactions, Canberra, 7-8 Febroary
20680

Nahsrung BE Merritt DI (1999 Embryonic diapause of
Homichloda  barkeri  (Jacobyy  {Coleopter®
Chrysomelidae), a potential biological control agent
for prickly acacia? Talk presented at Australiat
Entomological Society 30th AGM and Seientific
Conference, Canberra, September 1999

Potter KIB, Ireson JE, Allen GR, Holloway RT (1999
What are the key factors affecting the ragwort flet
beetle in its control of Ragwort? Poster presented &
Australian Entomological Society 30th AGM a8
Scientific Conference, Canberra, September 1999.

Potter KIB, Ireson JE, Allen GR, Holloway RJ (1999
What are the key factors affecting the ragwort ﬂgs.
beetle in its control of Ragwort? Poster pmsenle'd g
the 12th Australian Weeds Conference Hobart, Al
1999,



Rice AD, Allen GR (1999} Host interactions and
impact of tachinid parasitoids upon the eucalypt
defoliating beetles Chrysophtharta agricola and
C. himaculata. Poster presented at Australian
Entomological Society 30th AGM and Scientific
Conference, Canberra, September 1999,

Rice AD, Rowe R, Dhileepan K (1999) Evidence of
local adaptation in the Ausiralian population of
Zygogramma  bicolorata  paltister  {(Coleoptera:
Chrysomelidae) - an imroduced biocontrol agent for
the weed Parthenium hysterophorus 1. (Asteraceac).
Talk presented at Australian Entomological Society
30t AGM and Scientific Conference, Canberra,
Sepicmber 1999.

Simmul TL, Matthiessen JN (1999} Hucalypt
plantations — which pests get in first? CRC-SPF
seminar, FHobart, 20 Gotober 1996,

Simial TL, Matthiessen IN, Hurley M (20003}
Fstablishment Pests — What and Where? CRC-SPF -
Industry seminar, North FEucalypt Techiologies,
Ridgley, 21 January 2000,

Simmaul TL, Matthiessen IN, Hurley M (2009
fistabHshment pests of Tasmapian  eucalypt
plantations. CRC-SPF, Hobart, 27 January 2006.

Sirmmul TL., Allen GR (1999) Intragpecific variation in
Acacia dealbata and defoliation by fireblight beetle.
'Talk presented at Australian Entomological Seciety
30th AGM and Scientific Conference, Canberra,
September 1999

Steinbauer MJ (2060) Life history theory in relation to
outbreak species of Forest Geometridae (Lepidoptera):
comrelates and infercnces for Mnesampela privata in
Australian eucalypt plantations, Sympostam on Insect
Bucalypt Interactions, Canberra, 7-8 February 2000.

Strauss SY (2000) Linking pollination and herbivory:
ecology and evolution within a community context.
University of Tasmania, Hobart, 13 March 2000.
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Media Activities

Prim

The Examiner, 7 October 1999. ‘CRC Reseach’. G
Loper and B Poits,

40 Degrees South, Issue 14, 1998, “Top-seed’, B Potts
and R Vaillancourt,

Agroforestry News, Autumn 2000, “Tackling blue gum
insect pests”. A Loch.

Rural Fringe, NSW, December 1999. ‘Landcare in
focus: highlighting environmental issues in the local
area and in the region’. M Steinbauver

The Mercury, 31 July 1999. “Tassie’s waltz with
Gondwana’.

Timber {Asia Pacific) {2000) ‘Queensland or show al
Asia Pacific forest talks’ included a report on the
Symposium on Hybrid Breeding and Genetics, held at
Neosa in April 2000,

Radio and Television
ABC Television News, 6 October 1989, CR(
Research, G Lopez and B Potls.

ABRC Radia, 6 October 1999, CRC Research. G Lopez
and B Potts.

ABC Radio News, 6 October 1999. *CRC research’.
Lopez and B Pots.

ABC Radio, 5 April 2000. ‘Buropean wasps in
Tasrmania’, O Allen

ABC Classic M Radio, 4 May 2000. ‘Entomology
and Natural Resource Management'. R Floyd,

ABC Radio, 16 November 1999, ‘New developments
in plant science research’, J Reid.
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Committes responsible for
the organisation of the
Symposium on Hybeid

Breeding and Genetics (eft

to right: T Mervyn Shepherd,
M Jean Bichmond, D Mark
Dieters, Dr Heidi Dungey,

M Fa Toon, Dr Brad Potis
and Dr Garth MNildes),

Wi Jamie Espeio and
I Wayne Tibhits in
chmoUssion turing the
Controlled Follnstion
Sourse 7 the Noosa
Sympusium on Hybeid
Breading and Genetics.

Ass/Prof Jennifer MoGomb
and O Chris Harwood
dincuas new pollination
techhiglies for eucalypts.

Wiy Ken Fobson of OFRI demonsirates
techniques he uses to hybridise sucalypis.

Dategates at the
Symposium on Hybid
Breeding and Genstics,




Grants and
Awards
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Genetic Improvement Program

Grant/Award
QFRYCRC-SPF
QFRVCRC-SPF
ARC large grant
Strategic Initiatives
Fand {CRC-SPF)
SPIRT industrial

Collaborative Grant

QFRICRC-SPF

S1BA

STBA
STBA

SPIRT APA(T}

IR0 Conference

1 Malcolm Gillies
3N Barber

AnsATD Intemational
Seminar Support

Scheme

DPIF

Crawford Fund

French Government

Anstralian Academy
of Science

Avarded for

Best poster at symposinm on kybrid
hrzeding and genetics of foresl freps

Second-best poster at symposium on hybrid

breeding and genetics of forest lrees

The yse of molecular markers fo assess
tybridisation and gene flow in encalypts

Maternal tree effects on seed quality

Optimisation of Rucalyprus nifens seed

and seediing guality for narsery production

systenis

Member organising compmitlee; Symposinm

on Hybrid Breeding and Genetics

Geographic patterns of variation in
E. plobuius

Breeding value prediction for tree breeding

Attendance at Fortras Programiming couse

Recovering pedigroes 1n £ globulus usiag
genetic markers

Member organising commitiee of
conference in Launceston: the future of
encalypis for wood products

Honours seholarship

Honours scholarship

To suppert atterdance of three delegates
at SYmposiur

Sponsorship of Hybrid Breeding and
Genetics Symposim

Attendance at Hybrid Breeding and
Gengetics Symposium by Youggi Zheag

from China

Teavel to atiend Hybrid Breeding
and Genetics Symposium

Travel grant to USA

Paration

3 years

i year

3 years

3 months

3 months

3 years

I week

I year

i year

i) days

1) months

3 wecks

2 weeks

1 month

Reciplent

Mr R Barbour 2t al
Ms R Stokoe
Dr B Potis

3 R Vattlancourt

Dr B Potis
Mr P Kube (FT

Dr B Poits

W P Kube {FT%
£r D Williams
D¢ B Potts

Pr H Bungey
Dr M Disters

Mr G Dudkeswski

Mr &G Datkowski
Mr G Dutkowski
Dir R Vailisnooust
i B Potts

Mt P Gaore (STBA)
My G Dutkowski

Ms ¢ Raymond

s R Jomes
Ms M MceGowen

Dr H Dungey

Dr H Dungey
Dy M Dieters

Dr M Dieters

Pr i Pacgue

Dr # Dungey

Amount $

246 000

15 G50

145 572

2006

3066

600

62 466

8742

ja00

7 550

3066

6575
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Sustainable Management Program

The Queen’s Trast for
Young Australans

HN Barbor

National Henifage
Trust

Strategic Inifiatives
Fund (CRC-SPF)

Strategic Initiatives
Fand {CRC-SPF)
QI3PL cash contribution

Strategic Initiatives
Fagd {CRC-SPE)
FCP cash contribution

T present a paper at the 12th International
Congress of the Federation of Buropean
Sotieties of Plant Physiology in Budapest

Honowrs scholarship

Farm Forestry fechmical and
Business Handbook

Quick test meter for nutments
Soif water refationships in SE Queensiand

ping estate

Managing effluent-irrigated plentations

Resource Protection Program

SPIRT
FARC APALDY]

Strategic Initiatives
Fard (CRC-SPH)

Visiting Scientist
(CSIRO)

Strategic fnigatives
#und (CRC-SPF}

Visiting Scientists
{CRC-SPF)

CRC-8PF
CSIRO

Industry coliaboration

Australian Wildlife
Management Society
Travel Award

Assessing damage to newly established
E. ndteny plantations in Tasmania by
Melolonthine beetles {Scarabaesidas:
Coleopters}: should browsing mammals
get ali the blame?

[ritiating systematic investigation of the
biclogy and management of establishment
insect pests in Eucalypfus plantations —
Hisking Western Ausiraiia and Tasmagia

Host a sabbatical visit by Dr H Brailovsky,
Mexico

Identification of sex pheromone of
M. privata

Two-month visit by A/Prof § Strauss and
AfProf M Schwartz (UC Davis)

Symposium on Insect-Eucalypt
Interactions: Scientific meeting and visit by
A/Prof § Nylin {8tockhoim University)
Paid on: EssigeHa biology

Travél to attend conference

i month

1 year

i year

1 year

¥ year

¥ year

3 years

} year

1 year

1.5 years

2 months

2 weeks

3.5 years

1 month

Mr D Close

My H Hancock
Dr N Davidson
Pr P Smetharst
e P Voiker

De M Hunt

D B Yu

Dr K Bubb

Pr M Mestor
Mr B3 Osborse
Dr  Beadle

Mir I Worledge
Ms 8 Hetherington

Ds M Husfey

Dz P MeQuilian (UT)
Pr D de Little (NEP)
5rG Allen

Mr I Matthiessen
132 M Hurley

Dr M Steinbanes

£ir M Steinbauer

Dr M Steinbauer

r M Steinbaner

Dr R Fioyd

Ms K e Mar

2000

69 960

%250

9060

8 560

G2 466

25 066

10060

15 006

13 060

6 00
1600

112 066

520
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Consultancws Consultancy with  For Duration  Recipients Ameunt §
| RIRDC - Joint Commissioned review: Assessing the risk i year Dr B Potts i 000
Vepture Agroforestry  of genetic poliution from fanm foresiry
Program asing hybrids and improved species
| #CP Prediction of breeding values for diameter | week Mr G Dutkowski 3060

and pilogyn penetration for FCP £ nitens
preeding population families

| ST8A Prediction of DBH breeding values for 1 day Mr G Dutkowski 1 960
| E. plobulus EUCA22 Tostaree
‘ ST8A Assembling 8 daia base of E. globulus 3 weeks Mr G Dutkowski 3060
progeny {rial date
|
‘ APP Seatistical anatyses and reposts 5 days £r P Smethurst 31439
PFT Data analyses 16 days Dr P Smethurst 3606
Timbercorp Fixperimental design 1.5 hours Dr P Smethuarst 127
| STBA Site assessment 1.5 days Pr P Smethurst 1 500
|
Varicis Chemical analyses 30 days D ¥ Smetharst 19 160
| STHA Qrganising core density assessments of 12 weeks Mr G Dutkowski 12 680
‘ progeny trials
| PFT Develop and tmplement E. nitens version 3 months Dr M Battaglia 5000
of ProMon for Farm Forestry Toolbox
, version 2
| RI Newmean & Apply ProMob to predict productivity of 2 days r M Battaglia 1060
Pariners E. nitens a sites in Ireland
RAIZ Adapt and apply ProMoD to E. globulus 2 weeks Dr M Battaghia 7 580

grown in Portugat, and analysis of effects
of diverse nutrient regimes
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Performance
Indicators

Cooperafive Arrangements

Level of participation of contributors in maojor

decisions concerning the research divection of the

Centre
Most CRC research is conducted using company trials,
or trials established on company land, so companies
are mmvolved at the oulset with the plapning and
implementation of research projects and  have
ownership of them. Research plans for these
experiments are lodged with the companies, and these
mclude an agreed protocol for the research.  The
company  partners  allocate staff fime  (in-kind
contribnfions) o CRC research projects so effective
interaction can occur. The Program Coordinating
Committees of the CRC retain an overview of these
research projects,  They priosities research and set
‘defiverables” {research outcomes that can be directy
used by industry).  The Program Coordinating
Commitiees are chaired by industry staff and congist
largely of the partner’s staff to cnsure that they are

involved in deciding what research is undertaken.

v Level of interchange of personnef among different
sires and participating institutions

Documented visits to individual CRC partners and

between nodes of the CRC {(Hobart, Canberra,

Brishane, Gympie} total 660 person-days for 1999/00.

*  Froporiion of joint publications with other
reseqrcl groups

In the publication list, 80 of the 201 publications (90

refereed 4+ 99 unreferced + 12 theses = 201) were

writen with other research groups.

» Number and duration of stay of visitors to the
Centre from Australic and overseas
There were 3 large number of visitors w0 the CRC and
to CRC-arranged symposia. The 10 who stayed for
periods exceeding a week o work with CRC seaff
Wore:-
AfProf Claire Willlams (Texas Agriculiural and
Mechanical University) = 9 t0 21 April, 2000
Dr Luc Pigues (INRA, Orleans, France} - 9 10 21
April, 2000
Dr Yonggi Zheng (Chinese Academy of Foresiry) -
2 to 21 April 2000

Dr Jofio Costa ¢ Silva {Department of Botany,
Dendrology and Forest Genetics Arboretum, Royal
Veterinary and Agriculral University, Horsholin,
Denmark) - 3 october to 14 November 1999

Dr Caroline Preston (Dept of Soil and Forest
Science, University of British Columbiz, Canada)
-~ 26 September to 1) November 1999

AfProf Deping Ed {Institute of Soil Sciences,
Chinese Academy of Sciences, Nanjing, PRC) - 28
fune to 24 December 2000

AfProf Sharon Strauss (University of California,
Davis) - 31 January to 25 March, 2000
Assis/Prof Mk Schwartz  (University  of
California, Davis} - 31 January to 25 March, 2000
AfProf Stren Nylin (Stockholm University) - 6 to
£1 February 2000

Mr Breadan Murphy {Canterbury University of
Canterbury, N7 - November 1999 to March 2000

e The degree of interaction among scieniific staff ar
dispersed locations on core activides of the
research program, including:

- the econpmic importance and genetic control of
growth, stem characteristics and wood properiies
af the quantitative and molecuiar levels

The Genetic Improvement Program is structured o

ensure close interaction between proiects both withia

and across nodes.  The quantitive and molecular
genetics projects are paired 1o ensure synergies
between these different fields.  For example, the
northern node projects A6 and A7 closely interact on
work on the tropical hybrid pines, AL and A4 work
closely together on the genetics of temperate
eucalypts, and A3 and AS interact in studying the
genetic control and mapping of wood property genes
in Euealyptus globulus, There is also regular
interaction between the various groups working in the
same field across different nodes. In this case they are
lnked by common technologies, and rechnological
advances made in one project are uspally directly
relevant to the other projects,  For example, the
gquaniitative geneties projects closely nteract on the
application of genctic models and use of specialised
programs {e.g. ASREML) for estimating genelic
parameters and breeding values. Mr Greg Putkowski
has worked with scientists from QFRI, NET, STBA,

R
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and FT on introducing them to the use of the ASREML
software for the analysis of their data. The molecular
genetics research groups in Hobar, Canberra and
Lismore have regular phone link ups to update each
other on resemrch and discuss conumon problems and
techniques. Project Al (Genelics and reproductive
biology of encalypts) led by Dr Brad Potts at UT, links
with Profect A6 led by Mark Dieters at QFRI and A7
fead by Prof Robert Hemry on problems associated
with eucalypt genelics and hybridisation which are
common to temperate and sub-tropicat eucalypts, The
symposium on hybrid breeding held in April 2000
provided g focus for this interaction, Project Al is
conducting research projects on the genetics of
., globidus across Australia, in southern (UT and FCP)
and northern Tasmania (NFP), Western Australia (ST1
and STBA)Y and in Victoria (with APP). Project AZ 8
working on research projects with STRA/FT/ECP on

geographic genetic variation in E. nlrens.

Project AS (Wood quality) led by Ms Carolyn
Raymond in Tasmania has strong lnks with CSIRO
scientists in Melbourne in resecarch oun Silviscan,
celllose  content  analysis  and  Near  Infrared
Reflectance Analysis, as well as with Project A3
{Molecular approaches to tree breeding) led by
Dy Gavin Moran, There are also strong links with FT
and NET with joint projects, and with Mr Poter Kube
from FT undertaking PhD studies with the centre,

There Is a strong link between Projects AG and AT with
frequent inter-site visits and an annual northern node
meoting  involving both research groups. Several
projects involve collaboration between the Genetic
fmprovement Program {Projects Al and A3} and the
Suglainable Management Program, and there is
increasing linkage between the Genetic Improvement
Program and the Resource Protection Program on the

genetics of pest and disease resistance,

- Effective mating, sefection and deployment
strategtes in tree improvement programs
Project A2 (Breeding strategies) led by Mr Oreg
Dutkowski is & major channel by which research
results from the southern node projects are flowed into

breeding and deployment strategies. It has strong links

with most industrial partners and is intimately linked
with STBA'S Eucelypius Breeding Program, Tt is
enhanced by the co-location of STBA's Fucalypt
Depiovment Program Manager, Mr Peter Gore, on the
University of Tasmania campus. Mr Greg Dutkowski is
on the Board, the Technical Commitiee, and the
Cuaniiiative  Genetics, Data  Management  and
Rescarch subcomumitiees of STBA, as well as being
imvolved in strategy reviews for the major STBA
breeding programs, There have been 8 presentations
made to, or ont behalf of, STBA by CRC staff.

- Pruning and thinning
Dr Mark Lewty (QFRI) and Dy Chais Beadle (CSIRO)
organised a national workshop to consider issues
relating to pruning and thinning with specific
strategies for managing plantations for high-value

products,

- The dynamics and cycling of organic marter and

nitrogen in soils in response to sibviculural

freqatmeatty
There has beer a history of close interaction between
Project Bl (Site productivity), led by Dr Philip
Smethurst and Project B2 (Management of topical
soils) ted by Dr Zihong Xu, as they both cover organic
matter and putrient oycling. National links in these
studics were assisted by Dr Philip Smethurst befng the
chair of the Programme Committee for the 13th
hienntal conference of the Institute of Foresters of
Australia Practiging forestry today’, which had a

strong nuiritional component.

- Key issues which affect landowners’ decision-
making
Digby Race (ANU) and Amebel Fulton (Ut
organised a Porestry Colloguium 'Sacio-economic
research to create successful farm forestry' held in
Canberra in March 2000, This atracted sponsorship
from RIRDC and was supported by fmm foreswy

interests throughout Australia.

< Prediction of productivity in response o
environmental factors and managemernt inpuis
fn association with PFY and FT, the CRC has

developed version 2 of the Farm Forestry Toolbox CH
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which mmcorporates ProMob as a decision support
system for farmers. The CD was launched by the
Tasmanian Deputy Premier, Hoa Paul Lennon. In
cooperation with QPRI staff, Dr Peter Sands has
assisted in the implementation and application of the
site productivity model 3-PG.

- Investigation of pathogens of forest insect pests
This research in Tasmania has essentially concluded
following the retirement of John Madden, honorary
member of the CRC, Industry was satisfied with the
progress that had been made and was keen for other

areas to be pursued,

~ Studies of the ecology and behaviowr of insect

herbivores in temperate Australio
A Symposivm on Insect-Lucalypt Interactions was
held in Canberra in February 2000 which brought
together researchers from all CRC-SPF locations as
well as about 40 other delegates to discuss the resecarch
directions and challenges on this topic. A Technical
Report has been produced that summarises the
outcomes of the mecting and 14 papers are being
edited for the proceedings to be published in Ausrral
Ecology.

Links between Dr Martie Steinbawer and Dr Rob
Floyd in Canberra and Zoktan Lukacs in Hobast have
led to the conclusion of Zoltan’s PhD project on the
phenology of autemn gum moth. Other cooperation on
the biclogy and scology of auttuna gum moth is taking
place between Canberra staff and Dr Andrew Loch in

Western Australia,

Dr Andrew Loch is cooperating with staff at Forestry
Tasmania and North Forest Products on chrysomelid
leaf beetle control and surveillance and monitoring of
foliage feeding pests.

- Impact of insect pests at plantation establishoment
Mr John Matthiessen (Western Australia) and
Dr Marina Iurley (Tasmanja) collzborated to develop
a project with industry partners to determing the key
issues of this establishrent pest problem. In June
1999, funding was obtsined from the CRC-SPF's

Strategic TInitiative Fund fo initiate systematic

investigations into establishment pests of Eucalyptus
in Western Aostralia and Tasmania. This work was
carried out by Ms Fara Simmul who conducted field
work in both locations. The findings were published in
a technical report:

THurley M, Maghiessen § and Simmul T (2000}
initinting systematic investigation of the biology and
management of establishment insect pests in
Eucalyptus plantations - linking Western Australia and
Tasmania. CRC-SPE Technical Report No 35,

- Genetic and chemical basis of cucalypr

resistance 1o browsing
Strong collaboration between Projects Al (Dr DBrad
Pottsy and C3 (Dr Clare McArthur, Ms Julianne
(¥ Reillyy within the CRC and with Dr W Foley at
ANU s continuing in research on the genetic and
chemical basis of resistance of eucalypt foliage to
browsing by herbivores. As aresult of a grant from the
CRC-8PF Strategic Initiative Fond, a large CRC
Technical Report (No. 32) on the genelic and cherical
basis of resistance of E. globulus has been completed.
Fyrthermore, Ms Fulianne O'Rellly has begun post-
graduate rescarch towards 2 Master of Science degree,
co-supervised by Dr Clare McAsthur and Dr Brad
Potis, investigating the genetic and chemical basis to
browsing resistance in E. nitens.

Research and Researchers

*  Papers in refereed journals.

Tir 1999400 the Centre produced 90 publications in refereed
jowmals, 99 aareferced publications and 12 theses.

«  Books and book chapters covering the results of
the Centre's research

Books:

Bds HS Dungey, MJ Dieters, and DG Nikles (2000}

Hybrid Breeding and genetics of Forest Trees.

Proceedings of QFRVCRC-SPF Symposgium 9-14

April, Noosa, Queensland. {Department of Primary

Tndustries: Brisbane, Queensland)

Book chapters:

Glaubity JC, Moran GF (2000} Genetic Tools, In

‘Forest Conservation Genetics:  Principles and

Practice’. (Eds A Young, T Boyle, aud D) Boshier)

(CSIRO Publishing: Collingwood)
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»  Invitations 1o present keynote addresses ond
papers at conferences

R Vaillarcourt (1999). Genetic modifications of plants

- the process. Royal Society of Tasmania Public

Symposium, Your Food and Your Health: Impact of

Molecuiar Genetics', September 7 1999, Hobart,

¥ Sands {20003 Presentation at '3 PG 2000 A
workshop on the forest growth model 3 PG, Pebruary
15-16 2000, Brisbane.

H Dungey (20003 Presentation at ‘Symposivm on
insect-Eucalypt interactions’, February 7-8, 2000,

Canberra.

B Potts (2000, Presentation at 'Symposium on Insect-
Eucalypt Interactions’, February 7-8, 2000, Canberra.

R Haines (2000). Presentation at 'CRC/QFRI
Symposium on Hybrid Breeding and Genctics of
Forest Trees', 9-14 April 2000, Noosa.

R Henry (2000). Presentation at ‘CRC/QFRI
Symposium on Hybrid Breeding and Genelics of
Forest Treex', 9-14 April 2600, Noosa.

G Moran {20000, Presentation at 'CRO/QFRI
Sympositin on Hybrid Breeding and Genetics of
Forest Trees', 9-14 April 2000, Noosa.

¢ Nikles (2000). Presentation at 'CRC/QFRI
Symposium on Hybrid Breeding and Genetics of
Forest Trees', 9-14 Aprit 2000, Noosa.

B Potts {20003  Presentation at 'CRC/QFRI
Symposivm on Hybrid Breeding and Cenetics of
Forest Trees', 9-14 April 2000, Noosa.

»  Number and value of competitive gramts awarded
Seven nationally competitive grants were awarded to CRC
siaff during the fast financial yesr, totalling $646 454

s Honours and awards
There were 6 awards to s&aff or students of the CRC
(see Grants and Awards)

Dr H Dungey - Travel grant fo USA - Australian
Academy of Sciences

Mr D Close - Travel grant to Budapest - Queen's
trust for Young Australians

Mz K Le Mar - Travel grant within Australia -
Aasnstralian Wildlife Management Soc.

Ms R Jones - I Malcolm Giles Honours
Scholarship - University of Tasmania

Ms M McGowen - HN Barber Honours
Schotarship - University of Tasmania

M If Hancock -~ BN Barber Honours Scholarship
- University of Tasmania

Kducation and Training

v Time spent by researchers on research training
We have 77 postgraduate and honours students
affiliated with the CRC. It s recognised that each
stundent takes 5-109% of a researcher’s time 10
supervise. This I8 equivalent to 3.85 to 7.7 person-

years on research tratning.

s Number of posigraduate students working in the
Centre
The Centre has 66 postgraduate students and 10

honouss students {see Table 2).

«  Number of postgraduate students trained in the

areas specified

Genetic Improvement 31
Sustainable Management 27
Resource Protection 19

o Number of envolments in special courses
A special undergraduate courss, Forest Ecology, has 9
students enrolied and one was enrolled i Forest
Heology honours this year In addition there was an
ASREML course, run by Mz Greg Dutkowski, and 24
workshops {see Fechnology Transfer Table).

s Quality and number of post-docioral fellows
aftracted

Twelve postdoctoral fellows worked with the Centre in

1999/00: Dr K Thamares in molecular genetics

{CSIRO) FEP, Canberra); Dr M Steinbauer in

entomology (CSIRO Entomology); Dr M Shepherd in
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molecuiar biclogy (SCUY, Dr H Dungey in forest
genetics (QFRIY, Dr N Prasalova in soil nutrition
(GU3, Dr D Steane and Dr B Patterson both in
molecular genetics (UT), Dr F Henskens in canopy
nitrogen dynamics {CSIRG FEP, Hobarey, Dr A Loch in
Biue {CSIRO
Entomology}, Br 8 Resh in biomass partitioning fo
ools and rool respiration (CSIRG FFP, Hobart),
Dr A Michell (CSIRO FFP) on availability of base
cations, and Ms ¥ Medhurst (CSIRO EFP) on
blackwood physiclogy and silviculture.

pest  management  of Gums

* Rate and percentage of completion of higher
degrees

16 students completed Honours or PhD this year
Hons: Mr T Jones, Mr R Barbour, Mr D Kearney, Mr
R Meifick, Mr A Rumley, Ms T Schirmer, Ms C Turnes,
Mr J Freeman, Mg § Baker and Mr S Smith.

PhD: Mr 8 Candy, Mr J Bulinski, Mr P Chambers, Ms
M McGranahan, Mr M Moront, My I Williams.

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

The success of our students in obiaining employment

in the forest industry was demonstrated by

appointments over the last year; Ms S Scott {Fisheries
and Forestry, Canberra}, Ms T Spreat (Primate Keeper,

Londen Zoo), Ms N Marsh (Manager, Timbercorp,

Hamilton Victoria), Dr ¥ Bulinski (Project Manager,

Treefarm: Services Timbercorp, Abbany, WAY, Pr T

Garnett (Postdoc, UA), Mr P Adams (Forest Nutrition,

ITy, Mr P Bandock (Molecular Research, SCUY, Dr P

Chambers (Postdoc in quantitative geaetics, Ut} Br X

Wei (Rescarch Scientist, CSIRO), Dr B Greaves and

Ms M McGranahan {private consultants in forestry).

Application of Research

* Degree of adoption of research results by industry
There were 22 tems of CRC technology taken up by
industry this year (see Industry Uptake in Utilisation
and Application of Research),

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

There were 18 reports produced in the CRC Fechnical

Report series this year  In addition there were ten

techrical news sheets released (‘Hot off the Seed Bed',

‘Beyond the Black Stump’ and ‘Pest O} and articles

in partner news sheets,

*  Extent of advice and consultancy services provided
to Indusiry and government

Thirteen conssftancies were conducted during 1999/00
{sce Grants and Awards and Consultancies). Advice is
also provided through participation on national
committees, For exampie, Mr G Dutkowsk: (G is on
the Technical Commitice of STBA and three
subcommittees of the STBA Technical Committee; he
is also & member of Research Working Group §
(RWGI, Forest Genetics). Dr Brad Potts (G is a
merber of RGWE, s on the subcommilice on Forest
Genetic Resources, on the Biodiversity Advisory Panel
for the Tasmanian Government ‘State of the
Environment” Report, and was invited by RIDC o
review the effect of genetic pollution from farm
forestry activities in Australia, Dr Philip Smethurst
{(SM) was chairman of RWG3, Soils and Nutrition.
Dr Clare McArthur {(RP) has close links with industry
through the Browsing Damage Management Group
{BOMG) (see Grangs and Awards),

*  Number of presentations lo companies or user
LrOupS
There were 71 seminars/presentations, 24 workshops,
1 short course, 9 field days, 18 research group
meetings speciaily aimed af our end vsers (sec Table 4,
Technology Transfer Activities, {nlisation and
Application of Research).  There were also major
presentations such as the ‘Symposivm on Insect-
Eucalypt Interactions’, ‘Symposium on  FHybrid
Breeding and Genetics of Forest Trees’ and a Farm
Forestry Colloguium ‘Socio-economic Research to
Support Successful Farm Forestry', In addition there
were 85 presemtations o conferences {see Public

Presentations) and 4 talks to school groups.
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«  Number and financial contribution of potential
users
The CRC-SPF hag 19 partners, which includes most of
the major wood producing companies in Australia.
Hack partner commils cash andfor in-kind
conipibutions to the CRC (see fApancial tables), In
addition, partners may provide funds to support
particular projects (see tsble on Grants and Awards),
Other end users of our techoclogy, e.g. Greening
Australia and Private Forests Tasmania, have given in-
kind support in running technology fransfer exercises

to farmer groups.

o Number of visitors from user groups

As the partuers in the Centre represent our main user
group, many of the 660 person-days involved in
within-CRC visits (see Performance Indicator 2 vnder
Cooperative Arrangemenlis) involve users of the

technology we are developing.

s Number of media or trade journal preseniations
There were 6 media andfor (rade journal presentations
about the CRC this year,

s Number of seminars, workshops and field days
prganised to transfer results to industry and the
public, including the level of response

There were two symposia ‘Symposium on Insect-

Fucalypt [Interactions’, 'Symposiom on Hybrid

Breeding and Genetics of Foresl Trees” a Farm

Forestry Colloguium, 71 seminars/presentations, 24

workshops, 1 shost course, 9 field days, i8 research

group mectings organised Lo transfer results to industry
and the public this year. An estimaled 2700 people

attended these activities.

Management and Budget

s Ewablish procedures to report on progress and
achievements

There have been phans set in place; Strategic Plan and

Business Plan, and a set of ‘deliverables’ agreed upon

1o meet industry expectations of progress in research

areas. There are also established checks and balances

on the gquality and guantity of research and is value to
industry through Program Coordinating Commitiees,
the Advisory Panel, the Board and the Annual Reporl.

»  Timely and accurate reporting of progress

The CRC reports in a timely and accuraie manper
against the ‘deliverables’ set for industry and the
rilestones set by each project and program. These are
reporied to the Program Coordinating Committees
(quarterly report on research ‘deliverables’}, the
Advisory Panel, the Board, and in the Annual Report,

v Extent of staff turnover
There were 14 changes to staffing in the CRC (see
Staffing and Administration).

«  Proportion of projects completing milesiones
within the planned time and budget

All projects have completed milestones within the

planned time and budget with the exception of two that

were agreed by industry as no lenger relevant to their

necds because they can be addressed through

alternative sirategies {deliverables),

v Acenrate recording and reporting of financial
transacHons
The Centre has implemented the following
management and budgetary systems: triennium
budgeting. monthly reporting of financial accounts (to
program managers and project Jeaders), quarterly
reporting of in-kind contributions  of partner
organisations (t0 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 1999/00

Summary of sigaificant accounting policies

Al funds under the Cooperative Research Cenire's
conirol are administered through the University of
Tasmania's Financial Management Information

System (EMIES).

FThe principal accounting policies adopted in
preparing the accounts of the unincorporased entity are
detailed hereunder.

{a) Basis of accouniing and priaciples of
coensolidation

The cash accouats have been prepared on (he bagis of
historic costs. Cost in respect 0 the cash contribuations
and expenditure is the cash sum exchanged in the
financial vear determinad from transactions recorded
on the FMIES.

In-kind amounts aze the ceonomic values of goods and
services declared by each of the joint venture partsers
and accepted by the entity as being valid,

(b) Interest

Interest is calculated and paid by the University based
on the lowest gaarterly balance being held on the
FMIS on behalf of the entity,

{c) Assets and depreciation

Piant and equipment assets are recorded oa the
University's asset register in the same of the enfity as
they are acquired. Their entire cost is expensed in the
year of purchase and depreciation is not provided for.

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

(&) Emplioyee entitlentents
Provision has been made for pro-rala entitioments to
annual and long service leave,

{e) Pariner contribuiions

Budget estimates of contributions are taken from the
original Comsmonwealth Agreement and actual figuzes
are provided by the pariners.

i) Allocation from Commeonwealth Grang
During 1999/00 the CRC received the nssal four
quarterly grant paymenis,
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INDEPENDENT AUDIT REPORT TO THE COOPERATIVE RESEARCH CENTRES PROGRAM,
DEPARTMENT OF INDUSTRY, SCIENCE AND RESOURCES REPRESENTING THE
COMMONWEALTH IN RESPECT OF THE COOPERATIVE RESEARCH CENTRE FOR
SUSTAINABLE PRODUCTION FORESTRY

FINANCIAL INFORMATION FOR THE YEAR ENDED 30 JUNE 2000

Scope

We have sudited the financial information of the Cooperative Research Centre for Sustainable Production Forestry
as set out in Tables 1 to 4 of the Annual Report for the vear ended 30 June 2000. The Parties to the Cooperative
Research Centre are responsible for the preparation and presentation of the financial information. We have
conducted an independent audit of the financial information in order to express an opinion on it to the parties of the
Cooperative Research Centre for Sustainable Production Forestry.

The financial information has been prepared for the parties to the Cooperative Research Centre for Sustainable
Production Forestry for the purposes of fulfilling their annual reporting obligations under clause 14(1)(f) of the
Commonwealith Agreement and for distribution to the Cooperative Research Centres Program, Department of
Industry, Science and Resources, representing the Commonwealth of Australia. We disclaim any assumption of
responsibility for any reliance on this report or on the financial information to which it relates to any person other
than those mentioned above, or for any purpose other than that for which it was prepared.

Our audit has been conducted in accordance with Australian Auditing Standards to provide reasonable assurance as
1o whether the financial information is free of material misstatement. Qur procedures included examination, on a
test basis, of evidence supporting the amounts and other disclosures in the financial information, and the evaluation
of accounting policies and significant accounting estimates. These procedures have been undertaken to form an
opinion whether, in all material respects, the financial information is presented {airly in accordance with Australian
accounting concepts and standards and requirements of the Commonwealth Agreement in terms of Clauses 4, 5(1),
523, 5(3), 9(1), 9(5) and 12(2), so as (o present a view of the sources of funding and the application of funding of
the Cooperative Research Centre for Sustainable Production Forestry and the application of which is consistent with
our understanding of its financial activities during the year and its financial position.

While we have not performed any audit procedures upon the estimates for the next period and do not express any
opinion thereon, we ascertained that they have been formaliy approved by the Board of Management as required

under the Joint Venture Agreement

The audit opinion expressed in this report has been formed on the above basis.
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Audit Opinion

1. The multipliers adopted by the Centre to value in-kind coniributions other than salary costs have a sound and
reasonable basis and each partner’s component of the Rescarcher’s Contributions for the year under report has
been provided at least to the value for that year commitied in the Budget as specificd in the Agreement, and the
total value of ail contributions for the year under report equalled or exceeded the amount of grant paid during the

year.

2. The Researcher has used the grant and the Researcher’s contributions for the Activitics of the Centre and in my

professional opinion there appear to be no material reporting irregularities.

3. The Researcher's aliocations of the budgetary resources between Heads of Expenditure has not been fower or
higher than the aliocation 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. Inteliectual Property in all Contract Material is vosted as provided in the Joint Venture Agreement and no
Intelicctual 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 expendeture in relation to the Activities of the Centre have been recorded

separately from other ransactions of the Rescarcher,

'bachJi&e Tows ./f,. s w

DELOITTE TOUCHE TOHMATSU

WL
Steven A Hemyk
Partner

Chartered Accountants
Hobart, {» September 2000

Co-operative Research Center for Sustainable Production Forestry

Summary of Base Grant Funds 1999/2660

Opening Balance at 1/7/99
Add Income

Less Expenditure
Salaries and associated costs
Consumables )
Equipment

Total Expenditare

Closing Balance at 30/6/99

1,338,121
2,882,862

1,503,437
915,389
58,957

2,477,783
1743200

j
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RESEARCH STAFF RESOURCES (£399/003

ATTACHMENT B

Yo sperst on Yo Spent on
Organisation Main fesearch Program Total o Vi Spr on Commercitlisaiion % spent on CRC
activity  Fotal %6 thne E ¢t E S i R ; Research E Education E Program E Administration
Australisn Paper Phaststions Pty Lid
HER S ki) R ) 18 2] 3G
R Appleton R 25 2 ¥ ]
1 Lisshout R 7 1 4 7
Foameron R 4 2 2 4
Foist it 13 31 2 i i i} 4
A1 Estomology
B Steinbauer R HH) 110 150
PREY Staedent R {4 |} 100
Post Doc WA e i) 20 H
§ Matthiesen R 32 3 a2
(; Farredl R 38 kY 3
T Drowse R 30 38 3
f Court R B 30 34
R Suherlend # 30 kD] 34
R Ftovd 4 25 23 23
i Miiner R H il 20
Tzt 447 1 a 47 547 ] i 1
CSIRO Forestry & Forest Products
0 Baitte H FO £ 143
M Chersy i Hi 100 L)
13 béuminery R S} Bt 90
W Battaglia 34 i il W
{7 Beadis R i) B i
# Zands B 8 B 86
P Srrethurst [ 12 2 72
(¢ Raymeond £ ad 32 33 5]
K £ hurchiif R ] B} Gl
1 Murreil R bl i a6
3 Waorledpe L8 30 36 3
(i Mormn R 36 36 H
£ Mobananed B 14 i HY
| {hamn 7 | L1} i
B Mo omack R 14 i 10
L wilthams K i ia HE
# Evans [ 3 3 5
A Wallis (Juby-April 99550} R 3 B 5
Tatal 96 142 44 13 B I (} il
Fleteher Challenge Paper
§ Hetharingten . 2 2 £} 3 i 1 |
€ Kennedy i 2 2
A Willems A 2 2
Fetal 24 2 15 3 an 1 & 3
Forestry Tasmaniz
J Lok, 18 B3 %3 i
N Beveridge B il i) sl
1 Elek K 4 44 40
M Wharst R 4 44 43
A Waksh # &6 A} 44
8 Candy R 35 35 35
¥ Kube B H 253 28.5 L
£ Rimgsose R 25 25 25
b, Pinkard 4 il prii] i
B Bashiord R i Hi L}
1+ Eiliol 7 14 4 4 i
1 Nailserns b 3 ] 2
F Drieisiia A 3 g 3
Fotal 341 1135 45 ks iT7.s ] a 13.5
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¥ spent on Y Bpent on
Organisasion Main Research Program Total va Yo speat o Commercialisation % spent on CRC
aetivity  Total % time i ai E it E ity E Resenrch Feucation Program Administeation

Griffith University

G Wardel-Jolinsosn R 3 25 23

R Bradock B’ 15 15 15

BYu it 15 i 15

# Rickson 7 15 15 13

|4 Hughes R 13 H 16 5
§ Bermers-Price R H) EH} 14

| Frillips R HE 34 Hy

Totad 103 10 il i 1034 1] i 3
Mortk Forest rod

£ el i 3] 2 34 18 pil]
G Holz B 54 28 i) 26
T Hinpstn # 4% 3 33 34 13
1 Hammaomd R 25 3 i5 1 1 [
K Hyre B 45 20 20 23
F Willlams B 43 11 12 1 T4 2t
{. Barnes 8 43 31 2 33 Hil
A Jamisson A 1 i 1

LY 38 34 &6 71 154 i 3 27

Primsary budustries Corporation (QFRI)

P Frayne B 35 33

B Toon R 25 23

P Pomeroy R 25 g 5

C Radddutz i P Y 12

b Podberseck R 14 Y 4

L Cox R 20 20

M lohnsen B i3 i5

I Huth R £S5 5

£ Stephens R ia is

R Haings A 36 5 I__5 &t}
{7 Nikbes s 16 14

& Sneit Lo 3 3

1 Simpson R 4t 44

M EXiaters R 35 3&

K Buld B 4 1]

£ K B’ 35 35

B Oshoene R 28 2K

M Hus i 15 25

K Harding R pit] 4

M Lewty 4 H 14 10
M Mester R it 42

S Walker R 1Y 7 7
P Ryan: R tH il

A MHouse 33 i ig

A Siople o i6 H}

P Coltins R i 3

M Robinson A 6 il
T Wemungrstager A 14 10
Tatal [l 162 385 a & i 0 73
Silvagene
[H O'Sutiven R 30 39

Fotut g L] i ] 5] i ] g
Soties Treefarms Pty Lid

Regearch Forester R 28 28 28

Research Forestor {vasual} R 20 ] pit]

Technician R 20 3 £7 20

Techpician R 20 7.3 1.6 1.1 20

Fechnician R 20 i1 3 20

Technician R t3 5 5 5 £5

Technicion R £2 12 2

Research Forester R i 13 i

Vartous R 5 4 i 3

Nursery/R h Manag A ] G Hi
Gieneral M A 3 4 3
Connercial Manager A 2 2] 2
Opetations Manager A 2 9 2
TFatat 133 153 R A 13§ 1 ] &
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b SpEEE on % Spent on
Orpanizakion Main Research Program Total on Yo spent on Commercinlisation % spest on ORC
activity  Foial % lime % i % Ry i R E Research E fiducation 1 Program E Administration
Sonihern {ross University
R Henry R H Hr 5 360 i
T Codrington 18 24 28 )
D Mcintyre/E Evans A 0 g 10
13 Scurr A i & E 5
V OWall A b { 113
P Haverstack A 3 2] 5
Tuotat ik pitl 24 50 15 it il
University of 'F:
& Yaillnincourt R 45 45 45
S i R 3 i% is k1Y)
B Brown R 3 3 34
R Wikishire 4 36 L5 1% 15
ﬁi%en R 23 25 25
8 Huriay R 23 25 25
O MoArthur R 25 23 25
B folis R 25 15 25
M Eine 3 il 2 ]
A Smolenski R 18 1§ i
8 ing R 3] 15 15
{2 Mohammed ;1 i ] B
G Jordan R 0 1{ 14
L Fohnaos R 5 5 5
b [rgvidson B 25 i 23
R Chark [ H ] H 1}
W Hovenden E 3 & 5
] Reid A 50 19 ti} i 38
G fohason A 20 { 2
3 Haflegraeif A FHE & Hi
R Swain A Hi k) g
C Lane A 5 i )
B Rumboid A 5 & i1
Sally Jones A < 2 5
A Glenn A 2 0 2
Fotal 475 i43 0 90 k1% 65 k] o7
Australian National University
P Kanowski R 30 i il H
13 Race R 25 i 25
5 hahendrarijsh R 1 i i
R James 3 1 10 19 1]
Total 73 10 4} it 5 25 2] G
Borai Timbey Tasmania Lid
 Hawking R it 29 it
P Manghion R i H 1
Totat 21 £ 3t ¢ i i i il
Private Farests T
Ma 1. Anderson 3 ki E El
M A Lvons R 4 4 4
M 13 Bower R 4 4 4
Mr A Warner R 2 Z 2
wir (3 Clark R 2 Z 2
Fotal 2% [ 21 21 f 3 &
The University of Q land
[D Doley ] [(®r 25 19 19 45
Tot P 5] 114 ji] E} 15 4 k]
Apstralian Forest Growers
Faucation Technotogy Tranafer £ 23 25
Aderinisiration A 25 25
Fastal 56 [ & 1] 4 15 4 25
Serve-Ag Pty Lud
P Valker R 5 3 kS
1 Weslbrook R I H i
b Blacsing o H i 1
Tatal 1 7 1] 3 7 & & &
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Yo spent of

U Spent on

Orpanisation Main Resesrch Program Total oa S spent on Conunerciglisation % spent on ORC
activity  Total % time i | Laf E RP E Research i Education Propram I Adiinisteslion
ST8A
P Gore R 13 3
T MeRae R 7 il
Todal ] 20 4 i} & i 4 &
CRC funded
A btischelt CHRGH B 1636 130 HEY
A Witkinaon Ltag R 186 104 1080
£ Crsboree Lhas i3 1435 1{H} 100
& Papns R i [kels] {1} 100
§ Resh CHRON R 14 | {4} 1%
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Abbreviations

AAD
AFG
AN
APAL
APP
ARC
BTT
CFTT
CRC-SPF
CSIRO Ento
CSIRO FFP
DPiF
DPIWE
ETT

FCP

FEA
G
ForSA
F‘T’

Gi

Guy

HVP
NCSU
NET
NFP
NHT
NPWS
NZFRI
PFT

4]
QDPi
QFR}
RIRDC
fap

SCRI
8SCuU
Serve-Ag
SF NSW
SiF

SM
STRA
STt
SPIRT
TFGA
TIAR
Timbercorp
LIA

UC Davis
UL

UM

LINA
UNE

uaQ

ysc

uT

Austrafian Antarctic Division

Australian Forest Growers

Australian National University

Australian Post-graduate Award {Industry}
Australian Paper Plantations Pty Lid
Australian Research Councit

Boral Timber Tasmania Lid

Centre for Forest Tree Technology
Cooperative Research Centre for Sustainable Production Forestry
CSIRG Entomology

CSIRO Forest and Forest Products
Department of Primary Industries, Forestry
Department of Primary industries, Water and Environment
Education and Technology Transfer Program
Fletcher Challenge Paper

Forest Enterprises Austratia Py Ltd

Forests and Forest Industry Council

Eorestry South Australia

Forestry Tasmania

Genetie lmprovement Program

Griffith University

Hancocks Victoria Plantation

North Carciina State University, USA

North Eucalypt Technoiogies, North Forest Products Lid
North Forest Products 1.1¢

National Heritage Trust

National Parks and Wildlife Service

New Zeatand Forestry Research Institute
Private Forests Tasmania

Primary Industries Corporation {Qld)
Queensland Department of Forest Indusiries
Queensland Forest Research institute

Rural Industries Research and Development Corporation
Resoutce Protection Program

Scottish Crop Research Institute, UK
Bouthern Cross University

Serve-Ag Py iid

Siate Forests of New South Wales

Strategic Initiatives Fund

Sustainable Management Program

Southern Tree Breeding Association inc
Sotico Treefarms Pty Lid

Strategic Partnerships with industry Research and Training Scheme
Tasmanian Farmers and Graziers Association
Tasmanian institute of Agricuitural Research
Timbercorp Limited

University of Adelaide

University of California, USA

University of Louisiana, USA

University of Melboume

University of North Arizona, USA

University of New England

the University of Quesnsland

Univefsity of the Sunshine Coast

University of Tasmania
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GPO Box 252-12, Hobart, Tasmania 7001, Australia
Tel (03) 6226 7947 (Internat) +61 3 6226 7947
Fax (03) 6226 7942 (Internat) +61 3 6226 7942

Internet http://www.forestry.crc.org.au
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