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_rJéSSION e% 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.

(ﬁBJECTIVES

The CRC-SPF will provide the following benefits:
* HEnsure 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 partaers, as well
as being of interest to a wider range of stakeholders.
« Improve the efficiency and effectiveness of the applied research and development of industry
partners through fostering and facilitating cooperative research.
* Provide an avenue to international science to ensure relevant new approaches and techniques
are available in Australia.
* Provide innovative and relevant education and training that meets the skill formation needs J
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
Report

This has beea a year of great application. It is
pleasing to see a it i the rate of publication and
completion of Postgraduate and Honours student
projects, Unusually, there were no reviews of the
CRC or maijor conferences run by the CRC this
year, giving move time for researchers to devote
to research and publication, There has also been
an increase in technology transfer 10 industry and
in external grants successfully obtained by CRC
staff,

The last few months have been difficalt for
industry, and this has been reflected in &
substantial restructuring. Whilst the area of
plantation establishment this vear has reached
record levels of 126G 000 ha, there is likely to be a
drop in investment in plantation forestry which
may mean a reduction to only fwo-thirds of this
area planied 1n 2001/02, Controversy over tax
rufings has reduced confidence in tax-effective
investments in piantations. This is placing strain
on some CRC industrial pariners.

There is also change afoot for the management of
our CRC, The Director, Prof Fm Reid, who has
steered the CRC so successfully for nearly
i0 years, has accepfed the position of Dean of
Science and Technology at the University of
Tasmania and his resignation is effective from
31 August 2001, Tt is with great regref that the
Board and I witness BEm’s departure and wish
him good fortane in kis new position. The Board
has already interviewed for Hm’s replacement,
and hopes to announce a new Director soon.

The CRC started the vear with a new Visitor,
Dr Max Whitten. He attended the very successfyl
Annual Meeting of the CRC in Hamilton, hosted
by Timbercorp, and met most of the key sta#f sad
partners. We weleome him warmly and thank
him for his positive approach and advice on his
recent visit 1o Hobart,

Next year will be an important vear for the CRC,
We have zhead of us a Fifth Year Review and
development of a bid for a new forestry CRC.
A particular scientific vision and set of
refationships with industry will be required o
realise the goal of attaining a new CRC,

Fohn Kerin
Chairman
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The CRC for Sustainable Production Foresiry
continved to expand during 2000/2001 with
Australian Plantation. Timber Lid joining the
CRC as a core member, I was a yewr with
considerable  turbulence in the  eucalypt
plagtation industry and several partners had
ownership and name changes. Guons Limited
purchased Boral Timber Tasmania and North
Forest Products, and consequently became a core
member. Sotico Treefarms Lid changed #s name
to WACAP Treefarms Pry Lid, and Fletcher
Challenge was tuken over by Norske Skog Paper
Mills {Australia) Ltd, Tt was, however, a year i
which there was a major increase in the area of
new plantations established (120 000 ha for
20004013, Although there may be reduced
plantation establishment in 2001/02, the figure
for 2000401 s a ten-fold increase in area from a
decade ago when the original CRC for Temperate
Hardwood Forestry was established with the aim
of providing research to allow a major expansion
of the indusiry.

Research and research training ontcomes through
the year contimied to be excellent as evidenced
by the quantify and guality of both publications
and theses produced. The stalf and students of the
o be
achievernents. Perhaps of even more note was the

Centre  deserve prouvd  of these
strong transfer of these research ontcomes to
industry, CRC research initiated by the Western
Australian  plantation  indusuy  igto two
invertebrate pests, autumn gam moth and African
biack beetle, has produced management systems
now widely adopted by industry. A new dynamic
CABALA,

developed as a tool for silvicultural management.

growth model, has also been
The model is more complexs than its predecessor
ProMop but is a better predictor where
conditions c¢hange during a rotation, For
example, this allows plantation managers
better thne fertiliser applications or determine the
effects of soil water depletion on second rotation
growth, Further, continaed close colaboration
with the Southern Tree Breeding Assoclation has
allowed the theoretical work on tree breeding to

be applied to the major breeding programs in
Australia, resulting in major benefits to the
industry, Through the techuoology transfer
scheme clear benefits are being provided to (he
wide range of industry paripers in the CRC,
particularly the small to medium sized or pew
enterprises which aow make up much of the

industry,

The staff of the CRC have been successful in
attracting substantial funding for work relevant to
the CRC but beyond #s current financial
resources, The value was over $1 mitlion and
came from a wide range of sources including the
Augstralian Research Council, research and
development corporations, Natural Heritage
Fund as well as the forest tndustry,

During the vear there have been a number of
important changes in CRC staff and partner
representatives. At the Board, Prof Bill Hogarth
(Grffith University) replaced Assoc Prof lane
Richard Breidahl {WACAP)
replaced Murray Vitlich {Sotico Treefarms), and

Hughes,

Dr Erica Shedley becaine a board member when
APT joined the CRC. Ouwr Visitor, Dr Peter
Nelson, retired and was replaced by Dr Max
Whitten., There were numercus other changes
amongst the stafl and students of the Centre. ]
welcome the neweomers and thank those leaving
for their bnportant contributions 1o the CRC and
wish them well in their new endeavours,

feno BT
/ /
Prof James B Reid
Pirvector
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The Board

The Board of Managewment of the Centre comprises an
independent Chair, a representative of each Core
Member organisation, the Director and Deputy
Director of the Cenire, and the Chalr of the Advisory
Panel, The Board determines policy and straiegic
direction, and sets guidelines for the effective
operation and management of the Centre. The
management structure and links are shown I Figure 1

Management

Operatton of the Centre is facilitated through:

Advisory Panel

The Advisory Panel has the role of providing sclentific
advice 10 the Board. The Panel inclodes Dr David de
Litie (Chair), three external sclentific experts
Dy Peter Ades (University of Melbourne), Prof Roger
Sands {(University of Canterbury, NZ), Dr Thn New
{La Trobe University) - and the Chair of each Progrm
Coordinating Committee,

Management Committee

This commitiee assists the Divector in the day-to-day
running of the Centre and in tmplementing the policies
set by the Board, The Commitice comprises:

Prof jim Reid (Directon)

Br Russell Haines (Deputy Director)

Mr Bavid Lyons (Business Manager)

Ms Jean Riclmond (Secretary to the Board)
Program Managers:

Pr Brad Petts {Genetic hmprovement)

Dy Chris Beadle (Sustainuble Management)
D Clare McArthur (Resource Protection)
Dy Nedl Bavidson {Education and Technology
Frangter)

D Glen Kile T3r Blans Enulseng
Chief Cienernl Muanager

CSIRO Forestry sl Porest {Forest Managenant)
Procleects Forestry Tasimaszia

Wi Amokd Willems
Performance Manager-Filwe
MNogske Skog Paper Miks
{Anstealing Lemited

D Erica Shodey
Senior Hescarch Sclesisg
Agvstrabian Plamation Timber Lad

CRC Board

Prol Jhn Reid
EHrgolior

Wt Jolin Kevin
Chabrimas

D Davied e Bitie
Chair, Advisory Panet

Dy Bussedt Hames
Breputy Blirector

Prol Andrew Clens
Pro-Yiee-Chascello
{Reseach)
laiversity of Tusmaiss

Il Bon Back
faecutive Director Foresiry
Drepariinent of Prinaey
{nchestries Queeasland

M B Ravenwonel
Project Manasger-Nosth Wes:
Cinans Forest Products
Py Lad

M doha Caineron
Cieperal Mangger
Austratinn Paper Planlations
Pay Lad

Mo Jas Balt Peol Poter Baverstock
Mangger, Treefarm Services Depr
Timbereorp Limited Ciracluaee Hesesrch College
Soltherm Cross Eniversily

M Richued Breidultl
Cionernl Manager
Plustadon Openiions
WACAP Treefurmes Py Lid

Prof 31 Hogath
D3ean, Faculty of
Espvironmmenial Sciences
Cieiffeh Undversity
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Pregram Coerdinating Committees

Sustainable Management Program

The Program Coordinating Commiftess meet at least
twice each year 1o review and preview research with
regard to its scientific and technological merit and to
set and roview research program owtcomes, The
commitiees are chaired by an indusipy pariner

representative, and consist of the Program Manager, at

least three industry pastner representatives and Project

{eaders.

Genetic Improvemeni Program
My Peter Volker {8-Ag, Chair}
Prof Jim Reid {Director}

Dy Brad Potts {Program Manager)
Ms Helen O Sullivan (TO)

Ms Sandra Hetheringlon (NS}

Mr Peter Kube (FT)

Mr Simon Hunter (WACAP)

13r David de Little (GFP)

Dr Tony McRae (STBA)

Mr Arther Hartmann (APT)

Iy fan Last (DPIQ)

Mr Maarten Krygsman (APP)

Pr Neil Davidson (Program Manager ETT)
Project Leaders

Ms Sandra Hetherington (NS, Chain)
Prof Hin Reid {Director)

By Chris Beadle (Program Manager)
Mr fan Last (DPI)

Dy Greg Holz {GFP)

My Bill Neilsen (F1}

My Richard Breidahl (WACAP)

Mr Henry Lieshoul {(APP)

Mr Pawd Smale (TC)

Dr Brica Shedley (APT)

Dr Neil Davidson (Program Manager ETT)
Project Leaders

Resource Profection Program

Dr Humphrey Eliott (8T, Chair)

Prof Itm Reid (Director)

Dr Clare MeArthur (Program Manager)
Dr David de Litge (GFP

Ms Sandra Hetherington (N8}

Dr James Bulinsk: (70O

Ms Anne Partridge (APP)

D¢ John Madden (Hon CRC Fellow)
Dr Bill Foley (ANL)

Dr Ross Wylie (DPIQ)

Dr Neil Davidson {(Program Manager ETT)
Project Leaders

BOARD
Advisory bo--o-eo-d Director/ Management
Panel Deputy Committee
Director
Genetic Sustainable Resource Education &
Improvement Management Protection Technology
Program Program Program Transfer Program
Program Frogram Program
Coordinating Coordinating Coordinating
Commitiee Committee Commitiee
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MAJOR DEVELOPMENTS

Autumn gum moth management system for WA plantation industry

Figure 21 Belgtionzhip
between he numbsr of
ALEUTE gUET emioth ot

spats fnumber of Hve agyg
mizsses plus larval
aggregations) recorded per
tree in Juns 2000, and the
subsequent tevel of
defoligtion recoried per
iree in August 2000, at &
Fucayptus glohulus
plantation plasted in 1999
B Wastern: Austrabia,

A management system for autumn gum moth
{Mnesampela privata} has been developed recently for
the blue gum (Fucalvpres globulus ssp globulus)
plantation industry in Western Australis, Thig system
was developed from the initlal findings of a research
trial investipating the impact of feeding by autumn
gum moth on the growth of young blue gums. Resuls
from this trial show that there Is a positive correlation
between early counts of attumn gum moth hotspors
{number of live egp masses and larval aggregations)
per {ree, and the resultant damage two months later
(Figure 23, These results have enabled the designation
of provisional economic thresholds that can be nsed by
the plagtation indusiry (o gauge the extent of future
damage and o initiate early controls 1o prevent serious
damage from occurring. These thresholds will be
updated once the long-term Impacts of auttnn gum

moth feeding on tree growth are sccurately quantified.

The current manusgement system outlines times for
surveillance aad monitoring of pest levels, and pives
recommended  economic thresholds for control
imtervention, Surveillance is conducted duting May

and June when avtuma gom moth damage is just

100 -

c
)
2
8
© 50 - -
% -:R‘U.
& LR
X SRR B

beginning to appear. If sutwmn gere moth nombers ang
damage at a plantation are high, then intensive
monitoring i3 inidated to determine if infervention iy
necessary. Trees in the worst affected pants of (he
plantation are senrched For egg masses and farvae ang
the nmmber of hot-spots per tree i recorded. if the
average nwmber of hotspols per fee oxceeds the
threshald  then  insecticidal

BEOBOIC caomrol g

recommended,

Adoption of this management system by the industry
has beent good, with many finding the system easy to

use and effective.

Number of autumn gum moth hot-spots per tree
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MAJOR DEVELOPMENTS

A new approach to managing African black beetle

African Biack beetle
iMetaronychus araton
trapped by the protactive
mash barrier aroundd
seeding roots,

Figure 3: The percentage
of seediings, from sach
treaiment, that wers
saveraly damaged (severe
damags is where the stem
of & free is girdled for more
than 309 of iis
circumferencel.

The African black bectle (Heferonvehus ararory was
sceidentally introduced o Western Australia (WA) in
the 1930s, Since then i has become a major pest for
vegetable crops, grape vines, turf and commercial
grecfarms. In blue  gem  {Ewcalyprus  globilus)
plantings, beetle attack is common on the sandy, high
ratnfal] sites 10 the Manjinuyp, Denmark and Albany
regions. Adult beetles feed on newly planted seedlings,
girdling young trees at ground level, Dumaged
seediings frequently dic and heavy attacks result in
areas of low stocking and costly replanting programs,
This damage, and the control programs almed at
preventing 1, costs WA growers hundreds of thousands

of dotlars annualiy,

Historically, plantation companies operating In WA
have tried o reduce beetle numbers on newly planted
‘risky’ sites by applying insecticide 1o the soll surface
during the first four months affer planting. However,
despite the high costs ipvolved, operational experience
has been that insectickle applications are not always
sucoessful in preventing bectle attack. Some plantings
are st severely damaged even though they may have
had a number of insecticide reatments n the months

foHowing planting.

In 2000, Ross Alexander and Dr James Bulinski of
Timbercorp Limited developed a novel idea to reduce
damage by Alrican black beetle. Working in

coliaboration with Dr John Matthiessen of CSIRG

460 -
K
& 300
]
b
3
T 200 4
=
)
&
L 100 -

(424 T T
None Inseciidde Mesh
Treatment

Hotomology, they established & series of wials that
aimed to defermine whether there was any scope for
using “physical bartiers’ (o prevent beetle attack, Trials
were established in the Albany region on treefanms
heavily infested with beetles. Just prior 1o planting,
2 200 blue gom seedlings were treated with a range of

barriers.

Of the range of barvier types tested, three offered 2
very high level of protection from beetles compared to
both the unireated and lisecticide-treated trees, One of
these, a small mesh stocking, was considered to bave
more operational foasibiiity than the others. On
average, only 7% of the seediings treated with ihig
barvier were “severely’ damaged. By comparison,
severe damage was found on 36% of seedlings reated
with insecticide, and 37% of the onireated seedhings

(Figure 3).

Timbercorp is so encouvaged by the teial resolts that
has ceased {0 use ingecticide for African black beetle
control. Tnstead 1 will be using a new, mmproved
version of the mesh sleeves. Turning the research
findimgs inte an operationally feasible process,
however, has not been an casy task. Working closely
with Active Industries, an employment agency for
people with disabilities, and staff from the WAPRES
nursery ot Manjfimup, a system for cutling and
applying some 200 000 mesh sleeves 1o seedlings was
developed. Timbercorp has deployed these seedlings to
areas supporting deanse resident beetle populations,
identified using 8 risk assessment method developed
by Dr Matthiessen, Timbercorp and the CRC are using
this operational scaling-up of the wial results to
continge hmprovement of the system, which s sure to

see wider application by industry in future years.
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MAJOR DEVELOPMENTS

Dynamic ProMob ~ a tool for silvicultural management

I

Key questions facing industry include how to malntain concentration w photosynthetic rate, and by Enc'iud%ng
stand growth into the second rotation, minimise the photo-inhibitory effects of frost. It couples thys
risk of losses due o pests, diseases and drought, and submodel to biomass, respiration and alloeation
optimise silvicultural intervention. There is also models, 1o a more detailed model of stand Rydrology,
imterest in isswes such as cmbon accounting, and and 1o simple nitrogen mineralisation and liger
carbon or salinity credits, and the increased plantation breakdown models. Resource uptake is linkeg o
estate raises questions aboul the impact of frees on supply and characteristics of foliage and fine oo,
values such as the use of groundwater. Simple models Biomass allocation attempts to minimise grows
like ProOMoOD provide effective tools for identifying Hmitations due to inability 10 capture resousces,

likely sites, but are ot well suited (o answer these new
guesiions. These developments mean dynamic PRoMOD is more

cornplex and difficalt 1o use than ProMoD, but whege

A new model, dynamic PROMOD (CABALA), predicts conditions change during a rotation it is a hetter
the time course of stand development and is response predictor of stand growth. Use of dynamic ProMon 1o
o sibvicultural interventions such as fertilisation, exarnine effects of sofl water depletion on second
thinning and defoliation. Tt predicts distribution of rotation growth s given huer in this report. The
biomass above and below ground, growth uader following example shows how H can COMmPAre nitrogen
changing conditions {e.g, trees drying the profile}, and supply from soll process with demand dae to growth,
can use real weather sequences. This allows aceurate prediction of Hming and amount

of fertiliser application.
The canopy production submode! in dynamic ProMon
extentds  ProMon by Heking  leal  witrogen
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Figure 4:
Pradicted {a} stem volume and (b} stand ieaf area index response 1o later-age fertilisation at a site near Mangmup,
W, and (c) comparison of the time course of nitrogen supply from the unfertifised stand {1 with & stand fertilised 4t later-age =
The soil organic carbon is 3% in the tog: 10 em, and 0.7% and (.3% between 10—20 o ard 20-50 o, respectively.
The simulated stands received 40 kg N ha™! after planting. The later-aged fertiised stand received 125 kg N ha
{as ureal in two applications from age two vears onwards.
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MAJOR DEVELOPMENTS

New soil nutrient analysis system and national training program

Futh Dshorne with the
rtiient analysis meter and
s0rne sxamples of the
solutions meesured by the
metar, Huth halpad develop
and last the system, and
recently rained several
industry siaff in three
states,

A new system of assessing soil fertility has been
devejoped, and staff of several industrial partiers have

heen trainad in its use.

The theoretical basis of the system i that the rate of
nutrient optake by plant roots and mycorthizal hyphae
is dependent primarily on its concentration i the soil
solution in which they grow. At low concentrations the
rate of uptake becomes Himitlng to plant growth, and
patrient deficiencies develop, Although this principle
has been known for decades, and researchers have
often studied natrient concentrations in soil or
hydroponic solmtions, practical applications have been
tmpeded by difficulties in sampling and interpreting
these concenlrations, and by thelr perceived high

temporal variability.

A method for estimating concentrations of nutrients in
soil solution based on a paste extract was developed,
and useful interpretations of these concentrations were

possibie. However, these methods were applicable

only o well-equipped research laboratories.,

During the past thiee years, aspects of the method have
been tosted wsing widely applicable and relatively
inexpensive methodologies based on commercially
available soil water samplers and & porlable waler
analysis system. This systom offers industrial partners
the opportunity for rapld, in-house analysis of soil
fertility. uerpretation of the results is based on CRC-
SPF research futo the macro-nuirients of most interest,

b.e. nitrogen, phosphorus and potassivm,

To facilitale adoption of the technology, several staft
from five industrial parters in tiee states have been

trained.
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MAJOR DEVELOPMENTS

Molecular markers reveal new insights into the Eucalyptus globulus gene pool

Bigure 5. The commercially
inporiant Jeeralang
popuiation is more clossly
related fo subspacies
globulus in Victoria ang
Tasmania than other
subspecies
{pseudogiobulus and
hinostata).

Meolecular markers sze now providing new insights
into the structure and affinities of the Eucalypius
globulus gene pool. For example, the Jeeralang
populaion in the Streziecki Ranges in Gippsland,
Victoria is important to breeders and seed collectors
due to its high wood density and good growth, ¥ is
moerphologically intermediate between the throe
subspecies, ssp globulus, ssp bicostata and ssp
pseudoglobulus, and it is important to understand the

relationship of this population to other populations of

E, globuius. Using molecular markers, this population
has now been shown to have close affinities 1 more
southern populations of ssp glebulus growing on the
Gippsiand coastal plain (Figure 5). The Gippsiand
coastal ssp globulus ocours as small rempants in
farrniand and differs {rom the core distribution of this
subspecies  in  eastern  Tasmania, which has
implications for #ts conservation status. In a second
example, clues fo the affinities and divessity of the
Portuguese land race of E globulus have been
obtained using hypervariable chloroplast DNA

markers. Improved materis! from the Portuguese land

bicostata

pseudoglobulus

globulus {Tas)

I: globutus (Vic)
Jeeralang

races of B globulus is being increasiogly tested iy
Australia and may eventuaily be Incorporated ingg
Asstralian breeding programs. However, in order to
predict the genetic characteristics of this material ang
avoid inbreeding when crossing with Australiag
selections, it is amportant 1o know the Australian otigin
of this overseas material. Chioroplast DNA s
maternatly inberited, does not recombine, and is
spatially structured in the native gene pool (Pigure 6),
The maternal geographic origin can thes potentially be
traced, even after several generations of crossing,
Studies have now shown that the Portuguese land races
of E. globulus developed from introductions aver two
centuries have a diverse origin, but a component can be

sraced 10 sonth-eastern Tasmania.

Gur marker database is also providing a means of
native stand seed certification, fingerprinting, and
pedigres recovery, as well as providing a base hine for
moenitoring  genetic  diversity in breeding and
depioyment populations.

Figure €. Tha distribution of
four selectad chloroplast
DNA types {Ce2, 4, 6 and 9)
of £ globidus ssp globulus
shows they ars confined to
chiffarant regions of south-
gastern Tasmania, Therefors
chioroplast DNA types of
overseas matetial can be
used to identify reglon of
origin in Australia.
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Table 1 Cooperative Linkages

Genetic Improvement Program

International
finks

Project Al
Genetics and
veproductive biology
of eucatypts

CRC Staff
n B Potts
P H Dungey
I>r B Potts
e B Pous

Mr G Dutkowski
Dr L Apioiaza
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Collaborator

Prof T Whitham (1INA, USA)
Dy P Minchin {UL, USA)

2 C Balocehi (Bioforest, Chile)
Mr P Rojas

Mr G Loper {INTA, Argenting
My P Gelid
Mr I Rodriguez Traverso

Research

The effect of forest genetics on
hiodiversity
Hybridisstion of temperate eucalypis

Quantitative genetics of Eucalyptus
globulus grown in Argentina

Project A2:
Breeding strategies

NMr G Dutkowski

D3r L. Apiokaza
Mr G Dutkowski

Dr L Apiolaza
Dr B Polts

Dr L Apiolaza

Dr § Costa e Siva {Denmak)
Dr M Henson {Shell, Uruguay)

DT Bricsson (Skoglorsk, Sweden)

Ms M Serra (Universidad de Chile)

{1 1 Dungey (Forest Research, NZ)
Dr S Kumar
Dri. Gea

Sputial analysis

Spatial and longitudinal analysis of
progeny trials {growth and wood
propertics)

Origin of Chilean tandraces

Genetic parameters and breeding
value prediction for E. fastigain

Project Ad:
Molecnlar geneties
of eaealypts

Ir R Vaillancowst
D B Potts

P € Margues (RATZ, Portugad)
Br N Borratho

Finding the origin of the Portugnese
E. globulus Tandraces

Project Ae:
Hybrid breeding

P M Dieters
Dr H Dungey

3 M Dicters

Prof B Li {NCSI, USA)

Y Zheng
{Chinese Academy of Forestry)

Appheation of finlle-locus models in
hybrid populations

Vartation within natural and
domesticated populations of Plaus
caribaea var bahamensis

Project AT:
Molecular genetic
improvement for
tropical and
subtropical production

Prof R Henry
Dr M Shepherd

i M Shepherd

AdProf C Williams
{Texas A&M University, USA)

Dr S Carson
{Carson Assoctates Limited, NZ)

Genetic mapping 1 Flaus spp

QT detection in Pinus spp

National Links

Project AL
Genetics and
repreductive biology
of cucalypis

r B Potig
Mr P Tilyard

Dr B Potts
Br R Vaillancourt

Mr A Hingston
Dr B Pous

Mr R Brereton (DPIWE}

Ms 1 Pound {1JA)

Py ¥ MoQGuillan (LT

Flowering patterns in £ globudus
and thelr effect on the reproductive

suceess of the swift parrot

Mechanisi of self incompatibility In
E. globulus and E. nitens

Pollination ecology of E. globulus
and L. nitens
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Project A2:
Breeding strategies

CRC Staff

My G Dutkowsky

Mr G Dutkowski

M G Butkowski

Mir G Dutkowskl
Dr L Apiolaza

Collaborator

Pr D Boomsma (STBA)

Mr R Breidaht (WACAPY

Ms S Hetherington (N5}

Mr A Gray (ForSA}

Mr H Stewart {Treecorp)

M I3 Jamieson {ACT Foresis)
Mr § Penfold (HVP)

Dy A Gilmour (NSW Agricalure)

Mr R Mazanec {CALM}

BrT McRae {(STBA)
P H Graser {AGBUY
Pr R Kerr {AGBU)

Research

Breeding management

Improvements in quantitative genetic
moddels

Analysis of progeny trials

Breeding valpe prediction software
for tree breeding

Project A3:
Molecular approaches
fa {ree improvement

Dr () Moran
Pr R Thumma
Ms K Groom
Ms I Murell

31 § Read (UM}
Br G Bossinger (1M

Mapping cambial specific sequences
in £ globulus

Project Ad: Dy ® Vaillancourt Dr M Rossetto (SCUY Transferabifity of Melaleuca
Molecnlar genetics My J Freeman microsatellites 1o Eucalypius
of eucalypts
Dr R Vaillapcourt Agstratian Genome Reseasrch FacHlity Sequencing the chloroplast genome
Dre 1 Steane {AGRTS of £, globulus
De B Pous
Prof J Reid
B D Steane Ivir M Lavery Genetic diversity in £. globulus
51 R Vaiilancourt {Arianda Pry Lid)
3r B Pous
Project A5: Ms C Raymond Dr R Evans, CSIRO FEP Assessment of microfibril angle and
Wood quality density variation
Mz € Raymond My ¥ IHe, CSIRG FET Non-destructive assessment of wood
stiffness
Project AG: Dr M Dieters Dy R Kerr {AGE, UNE) Development of program 1o shmlate

Hybrid breeding

Dy H Dungey

Mr A Joseph
Dr M Bictors
Dy H Dungey

v H Wallace (USCH

hybrid breeding straeegies, and
investigation of finite-locus models

Genetics of intra- and inter-
provenance hybrids in B caribaea
var hondurensis

Project AT:
Maolecular genetic
improvement for
tropical and
subtrepical production

Pr M Shepherd
M R MeHick

Prof R Henry
Dr M Shepherd
Ms M Fones

Dy G Dale
{tree Crop Technology)

Mr S Bruskin (SF NSW)
Prof A Delves (SCLND

Genetic mapping of vegetative
propagation characteristics in Pinus
spp

Gene flow and genetic diversity of
hardwood plantations in NSW
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Within Centre CRC Staff Collaborator Research
Links
Project Al: Dr B Potts Mr K foyce {GHP) Grenetic variation, age to age
Genetics and | Dr G Jordan correlations and genotype-
repreductive Mr G Dutkowski enviroament interactions for base
biclogy of eacalypts Mr A MacDonald population irials of E. globulus
Dr B Potts Mr P Gore (STBA) CGenetic control of self
Mr I Pilbeam (STBA) incompatihiiity in E. globulus (partly
STBA funded)
Dr B Potts Mr P Gore (STBA)Y Harly success of inter- and inlra-race
Mr D Pilbeam {(STBA} crosses of E. globulus {(partly STBA
funded)
Dr B Pots Mr D} Pilbeam {STBA) Inbreeding and SCA effects in inter-
and intra-race crosses of K globulus
{parlly STBA funded)
Dr L Apioiaza Ms P Gore (STBA) Genetic conirol and estimation of
Ir B Posis Mr K Ioyee (GIP) hreeding values for flowering time in
Mr G Dutkowskd My D Pitheam (8TBA) E. globulus (partly STBA funded)
Mr M Krygsman (APP)
Dr I3 Williams Mr P Kube (FT} Seed orchard management and
Dr B Potts Mr N McCormick (819 optimising seed and seedling quality
Mr R Barbour D D de Little (GFP) Gene flow between planted and
br B Potts Mr K Joyee (GFP) native eucalypt forests (ARC funded)
Dr R Vaillancoust
D1 B Potis Dr C McArthur (RP) Genetic variatdon in E. globulus,
Mr P Tilyard Ms J O’ Reilly (RP) E. nitens and their hybrids to
marsupist browsing
Dy B Pouts Pr B de Little (GEFP) Genetic basis of susceptibility to
3¢ R Vaillancourt P (G Allen (RP) insect pests
Mr L Rapley (RP)
Project A2: Dr L Apiolaza Dr R Vaillancourt (A4) Haplotype identification system
Breeding strategies
Dr L. Apiolaza Dr R Vaillancoust {A4) Analysis of marker information
Mr G Dutkowskd Mr ¥ Kobe (FI ASREMI. usage
Dr L Apiolaza Dr T McRae (STBA)
Dr B Poits {A1}
Mr G Lopez (AD

Mr (0 Dutkowsk:
Dr 1. Apiclaza

Mr 3 Putkowski

Mr G Dutkowski

Ms C Raymond (CSIRO FFP, A3y

Ms S Hetherington (NS}
D F McRae (STBA)
M I3 Pilbeam (STBA}
Mr G Lopez (A1}

My P Gore (STBA}
Mr C O Comnor {TC)

Ms ¥ Gore (STBA)
M P Kabe (37T}
Ms § Hetherington (N3}

Breeding value prediction

E. globulus geographic variation

E. nitens geographic variation
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Project A2z cont

CRC Staff

Mr G Dutkowski
Iy L, Apiolaza

Collaborator

M P Gore (STBA)
e D Pilbeam {(STBA)
Dr T McRac (STBA)

Research

Breeding strategies

Project A3:
Molecular appreaches
fo tree improvement

Dy G Moran
Dr B Thumma
v E Williams
Ms K Groom
Ms J Murrell

Mg C Raymond (AS)

QI analyses for wood and fibre
propesties in E. globulus

Project A4:
Molecular genetics

Dr B Vaillancourt

Mr A Milgate

Dr C Mohammed (€3}
Dr D de Little (GT9P)

The genetic basis of Mycosphaerella
resistance in £ globulus

of encalypis Nir J Fregman
r B Potts
Project AS: Ms € Raymond Dr G Moran (A3) QFL analysis of wood and fibre

Wood quality

Mg K Surridge

Ms € Raymond
Ms K Surridge

Ms C Raymond
My I, Savage

Ms C Raymond

Mr P Kube (17T}

Mr P Kube {(FT)
Dr ¥ Pinkard (FT)
Mr A Bradley (NS

1 1 de Little {(GFP)
My J French {(GFP)

properties m £, globuius

GxE imtersction for density, fibre
length, fibre coarseness, cellulose
conjent, microfibril angle and
density variation in £, nitens

SIF project on growth strain in
b plobwdus

CGenetic control and coreelations
between wood properties in Families
of E. globulus with different
densities

Project A6:
Hybrid brecding

Dr M Dieters
Dr H Dungey
Dr G Nikles

Dr M Dieters
D1 H Dungey

Prof R Heory (AT}
I3r M Shepherd (A7)
Ms R Sitokaoe (AT
M L Scott {AT)

M R Mellick (AT}
3¢ B Lee (QFRE)

Prof P Kanowski (ANLD
e 1D Kain {ANL)

Molecular genetics of E. clogziana,
Argucaria cuaningharif, and
propagation fraits in £ eflioini x

P caribaen var hondurensis hybrids

Investigations into the genetic
control of wood properties in

F cariboea £ elliowdi, and the Fy
hybrid

Project AT:
Molecular genetic
“improvement for

tropical and
subtropical prodoction

Prof R Henry
r M Shepherd

Prof R Henry
1 M Shepherd
Ms R Siokos

Prof R Henry
1M Shepherd
Ms R Stokoe

Dy M Dieters {AL)
Dy G Nikles (AS)
My P Toon (AD)

Dr B Potis {Al}

Dr (G Nikles (AL
DD Lee {AL)

Genetic characierisation of
commercial traits in hyboid pines

Investigation of a putative infer snb-
seneric Eucalvprus hybroid

Molcenlar genetics of £ clpegiona

I



0

Project A7: cont

CRC Staff

Dr M Shepherd
Mr R Mellick

Prof R Henry
1or M Shepherd
Mr L Secott
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Coliaborator

D M Dieters {AD)

Dr (G Nikles {A6)
Dr M Dietess (AS)

Research
Genetic analysis of vegetative
propagation traits in hybrid pine

Molecular genetics of
A. cunminghomii

Sustainable Management Program

AfProf P Saffigna

Ms N Mathers
br7Z Xu

Dr 8 Boyd
AfProf P Healy

AfProf P Saffigna

DrZ2 Xu

Dy N Prasolova
Mr T Leaman
Dr C Beadle

nZ Xu

Dr 7 Xu

Pr C Chen
Ms N Mathers
DeZ Xu

{National NMR Laboratory, Wuhan,
China)

Dr C Preston
(Pacific Porestry Centre, Natural
Resources Canada)

AfProf K Lundkvist (Swedish
University of Agriculturai Sciences}

Prof X Yang

My J Liu

Prof Y Yang

Prof I Xu

(Zhejiang University, Hangzhou,
P& China)

Prof X Yan

BrH Shen

{South China Agricultural University,
Guangzhou, PR China}

¢ L, Condron
{Lincoin University, NZj

International
Links

Project B1: D¢ A Mitcheli r B Ludwig (Gottingen, Germany'} Modelling soif chemistry

Site Productivily
Dr P Smethurst Dr N Comerford (Gainsville, USA} Modelling nutrient upiake
Dr N Barros {Vicosa, Brazil}
Project B2: Dr ZXu Prof X Mao Application of 13¢, 15N and 14N
Management of Ms N Mathers Mr R Luo NMR o soil organic matter studies
tropicat soils AfProf § Berners-Price MrY Zhang

Application of 13¢ and 15N 10 soit
organic matler studies

{se of carbon izotope composition
for selection of pine clones and
hoop pine familics with improved
water use officiency and tres growth

Appligation of stable isctopes (B¢
and *°N3 (o soil chemistry and plant
physiology studies

Application of 13C NMR 1o soil
chemical studies

NMR application to soil chemical
studics

Project B4:

Modelling production
and wood guality

Dr M Battagiia
Pr P Sands

Dr M Battaglia

iX P Sands

Dy P Sands

My E Esprey (ICFR)

i N Borratho (RALZ, Portagal)

D ¥ Voit
(South Carolina Medical University}

Mr A Almeida (Asacrus)

Adaptation of ProMob to E. grandis

Appiication of PrOMOD

Apphication of S-systems to forest
growth modelling

Applicaton of 3-PG to E. grandis
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National Links CRC Staff Collaborater Research
Project BL: Dr # Smethuest Dr N Meondham {UT} Weed management studies
Site productivity Dr € Beadle Mr P Adams (FI)
Ms M Chesry Mr C McFarlane (WA} LAl estimation technologies
D P Smethurst Dr D White {CSIRO FEP)
My G Unwin
D¢ P Smethurst Dr K Paul (CSIRO FFP) N mineralisation modelling
Project 52: AfProf ¥ Saffigna Dr T ¥ Connell {CSIRO FEP) Application of 1301 NMIR 1o soil
Management of Ms N Mathers organic matler studies and
tmpical soils BrZXu denitrification studies with soils
treated with residue management
regimes
i Xe Prof (3 Farqubar (ANU) Carbon and oxygzen isotope
Dr N Prasotova compositions and tree water use
A/Prof P Saffigna efficiency
Project B3: v Beadle Dr H Pinkard (F1) Sitvicultural management of
Silviculturat systems Mr G Britton (Britton Bros) hlackwood
Mr B Stackpole (CFTT)
Mr A Warner {PFT)
Mr T Bird (FFIC}
Dr C Beadle Mr W Lee (Brighton Council) Effiuent irrigation of pines
Mr D Worledge
Preject B4: Dir M Baitaghia Mr P Pennington {USIRO FFP) Analysis of native forest productivity
Maodeliing plantation
systems Dir M Battaghia e 1 White (CSIRO FEP) Water use by trees in WA

Mr P Ryan

Mr P Ryan

Mz P Ryan

Mz P Ryan

Mr P Ryan
Dr P Sands

My P Ryan

Dy P Sands

(3ld Dept Natural Resources

Dr T Thaung (UQ)

Dr 12 Lee (QFRE Hardwood)
Mr M Nester (QFRI)

Mr M Ngugi (U

Mr C Hackett {Planisofl Services}
Dr F Landsberg

{Landsberg Consulting)

Dr N Huth {CSIRO SE}
Dr ¥ Carter {(CRC-CA)

Mr A Goodwin {FT)

Landscape modeliing, spatial
analysis

Nitrogen nutrition of £. cloegiana

Genetic evaluation, breeding,
sitviculure studies

Physiology of E. cloeziana and
E. argophloia

Modelling productivity

Modelling productivity

Software development



sthin Centre
v Links

Project B1:
Site produciivity

CRC Staff

Pr P Smethurst

Dr ¥ Smethurst

Hr P Smethurst
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Collaberater

By M Battagiia (B4}

Mr S Candy (FT)

By C MeAsthur (RP)

Research
Predictions of LAY and growth
responses to fertilisation

Predictions of growth responses (o
sifvicaitural options

ise of non-palatable browsing
deterrents

Project B2:
Management of
tropical soifs

Dr 2 Xu
Dr N Prasolova

rzXu
Dr N Prasolova

Dr € Beadle {B3)
Dr M Hant (QFERD)

Dr M Dieters (AH)

Hoop pine water usc efficiency and
pitrogen nutrition

Genetic variation in foliar casbon
tsotope composition of hoop pine
families and exotic pine clones

Project B3
Silvicuitural
systems

Hr € Beadle
Ms J Moedhorst

Dy ( Beadle
Mir I Worledge

Dr C Beadle
Hr P Smethurst

Dy C Beadle

1y C Mohammed

Mr D Close

Mr P Naughton {GL)
Ms A LaSala (FT)

Ms § Hetherington (N8}
{2r G Holz (GFP)

Dr N Mendhass (UT)
Mr P Adams (FT}

Dy # Pinkard (F1)

Mr T Bail €1C)
Mr Q Clasen (TC)

‘Thinaing regimes for pelpwood
plantations

Impacts of irrigation on wood guality
Vegetation management

Green pruning of B globulus

E. globulus seediing specifications

Project B4:
Modediing production
and wood guality

Dr M Battaglia
I3r M Battaglia
Dr M Battaghia
Dr M Battaglia
Mr B Mummery
r P Sands

Mr D Mununery
Mr D Mummery
Ms € Raymond

Ms € Raymond

Mr 8§ Candy (FT)
Dr E Pinkard (FT)}

M T Sraith (TC)

13 C Mohammed (CSIRO FEP)

P C McArthur {RP)

Mr P Taylor (PFT)
Dr R Wiktshare (UT)
APP, FT, GFE. WACAP

FT, NS, CSIRO TP

Empirical growth modelling
Modelling effects of pruning
Site effects on produdtivity

Bepact of Mycosphaerella,
analysis of stem decay data

Modelling browsing

Privale land productivily predictions
Muodelling plant distzibution
Pulp wood guality in E. globulus

Pulp wood quality in X nitens
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Resource Protection Program

International
Links

Project Cl;
Biolegy, ecology and
economic impact of
fasect pests

CRO Staft

B G Allen

B M Steinbauer

Dr M Steinbauer

Dr M Steinbauer

Collaborator

M B Murphy
{University of Canterbury / Forest
Research, N

s M Summeril]
{BRC Nawral History Unit, London)

D F Schiest]
{University of Vienna)

D C Misller (University of Leiden,
Berkin}

Dr 8 Eigenbrode (University of
Tdaho, Moscow, USA)

Research

Biovonerol of leaf beetles using egg
parasiloids

Filming of stick insect outbreak in
Agstralian Alps for the "Natural
History of Australasia’ series

Blectrophysiclogy of odour detection
in M. privai

Assays o measure effects of
epicuticular waxes on behaviowr of
M. privata

Project C:
Insect control
techuigques and IPM

M b Short

D M Steinbauer

D [3 Wah!

{American Entomologicnl Institute)
Dy Claylor

{British Museum of Natural History)

Dr ¥ Ostrand (Lond University,
Sweden)

Taxonomy of Megaceria and
Neolevansa

Sex pheromone of M. privara

Project C3:
Resistance of
planting stock to
vertehrate browsers

Dy CC McArthur

Dy C McArthur

D M Schwartz (O Davis)

De A Buncan (MLURD

ModeHing seedling growth asg a
function of browsing damage and
site guality

Linking Foraging decisions of
manmunalian herbivores: from plant
chemistry to landscape

Project C4:
Strategies to redace
vertehrate browsing

damage

Dy C M Asthur

Dr M Schwartz {1C Davis)

Modeling methods for sampling
damage on plapiatdons

Project C5:
Strategies to minimise
loss dae to Fungal
attack

Dy C Mohammed
Ms K Barry

Dr C Mohamsmed

Dre € Mohammed
Ms A Eyles

De € Mohammaed

Dy F Schwarze

{University of Freiburg, Germany)
Dy R irtanto (FNCRIDC, Tndonesia)
Dr A Rimbawanto (RBCBFTI,
[ndonesia)

X B Hardiyanto (GMU, Indonesia}
Dr § Lec (FRIM, Malaysia)

Dy R Kennedy

Mg A Wakeham

{Horticulture Research Infernational)
D M Dewey (University of Oxford,
UK}

Br E Rodriguez (Bloforest SA, Chile)

Pr M Taksald {Kyoto Pharmaceutical
University, Japan)

Br L Macaskie
{University of Birmingham, 1K}

Better understanding of the passive
and active mechanisms of defence
against decay in B nitens aad

£, globulus

Mycosphaerella research

Kino and wound tissae formation in
cucalypts

Eucalypt defence mechanisms
{electron paramagnetic imaging of
free radicals)



National Links

Project CE:
Biology. ecology and'
economic impact of
insect pests

CRC Staff

Ms ' Simmul
Dr G Allen

r B Howlett
Py § Madden

Mr A Rice
Dy G Allen

[ M Steinbaver

Pr A Loch
M T Matthicssen
Dr R Hoyd

Mr ¥ Matthiessen
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Collaboratoyr

Dr A Clarke (GU}

e A Clarke (GU)

Dr D Coliess (CSIRO Ento, ANIC,
Canberra)

Dy L, Hunter

Ms J Clevers

{ABC Natural History Uni,
Melbhourne}

WA Industry Pest Management
CGroup

WA Industry Pest Management
Groug

Research

Biology of fireblight beetle

Factors influencing C, bimaculata
oviposition

Taxonomy and identity of tachinid
parasitoids of leaf beetles

Filiming of stick insect oulbreak in
Apstralian Alps

Frology and cconosmic impact of
msect pests of post-establishment
cucalypts in south-western Aostralia

Ecology and cconomic impact of
insect pests of the establishment
phase of eucalypis in south-western
Australia

Dr A Loch Br N dos Anjos {University of Biology and ecology of the
Vicosa, Brazii) Eucalyptus keaf beetle Cadmus
Dy ] Mader {Curlin University of excrementariug in Western Australian
Technology, WA) blue gums plantations
WA Industry Pest Management
CGroup
Project C2: M M Short Dr 8 Schmidt (CSIRO Entomoiogy} Taxonomy of hymenopteran
Insect congrol Mr T Sesnens (DPTWE) pasasitoids of M. privata
technigues and IPM Ms R Schumaches {UI(Q)
21T Houston (WA, Museam)
Dr M Steinbaner D¢ T Bellas (CSIRO Ento} Sex pberomone of M. privaia
¢ M Lacey (CSIRO Ento)
£ M Stesnbaner Dr G Taylor (GA)} Review of ‘Heteroptera of Eeonormic
Pr M Maliipatil Impostance’
{Nagural Resources & Favironment}
Dr M Steinbaver My  Ebner (Lower Murray Water) Light trapping of M. privata
Dr A Loch WA Industry Pest Management Mositoring, surveillance and control
Mr I Matthiessen Group of pests of established cucalypts in
r R Floyd southwestern Australia
Mr ] Matthiessen WA Industry Pest Management Management of insect pests of the
Ciroup establishment phase of egcalypis in
southwestern Australia
Project C3: Dr ¢ McArthuy Dr W Foley (ANU} NIR analyses of encalypt leaves in
Resistance of Ms J O’ Reilly relation to palatahility
planting stock to

vertebrate browsers

Dr  McArthur
Ms N Wiggins

A/Prof § McLean (UT)
Dr R Boyle (UT)

Effect of plant secondary metabolites
on feeding behaviour in brashtail
possims
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Project C3: cont

CRC Staff

Pr C McArthur

Collaborator

Mr A Goodwin (FT)

Research

Plant preferences of herbivores

Project C%:
Strategies to minimise
lass duse to fungal
attack

Dr ¢ Mohammed
Mz K Barry
Mz A Eyles

B {C Mohammed

M N Davies (U1

My ¥ Peacock (U1

Pr K Old (CSIR0O FFP, Canberra)
1§ Tommerap {CSIRO FFP, Perth)
BDr N Bougher (CSIRO FEP, Perth)
Dr M Leitch {UM)

D W Foley (ANL)

D ¥ Hilhis {CSIRO FEP, Clayton)

Dr K Old ¢CSIRG FFP, Canberra)
Dr N Coops (CSIRO FIP, Clayton)
B 13 Cubvenor (CSIRO FFR,
Clayton)

Mechanisms of defence against
decay in K nitens including kino
defect and wound tissue formation

Myeosphaerello research

Within Centre
Links

Praject Ci:
Biology, ecology and
econoinic mpact of
insect pests

Ms T Simmul
De GG Allen

Dr B Howlett
Dr ] Madden

Mr H Redgrove

D M Hugley
Dr G Allen

De M Hurley

2r ] BElek
Mg N Ramsden

D1 M Steimbauer

Dy M Steinbauer

Dr I3 de Little {(GFP)

Dr P MeQuillan (UTY

Dr D de Little {GFP)
D P McQuilian (UT)

Mr P Naughton (GL)
Dy € MeArthar (C4)

B B de Littde (GEP)

r B Pouts (G
Dr G Allen (02)
Mr L Rapley (723

Ms 11 Nahrung (RP)

Biology of fireblight beetle

Factors influencing € bimacuiata
oviposition

Biology of Heteronyx beetles
interfering with the establishment of
F. nitens plantations

The impact of Hereronyy beetles on
the establishment of B nirens
plantations

Manuat defoliation trial in joint
venture plantation

Host utilisation by M. privata

Collection of C. qgricola from
Awustralian Alps for molecolar stndies

Project C2:
Insect conirol
technigues and IPM

Mr L Rapley
Dr G Allen

G Allen

Ms H Redgrove
Dy b Matsuki
Dy G Allen

Mr M Shont

M Steinhauer

Dr D de Little (GFPY
Hr B Polis (Al
Dr B Potts (Al

D C MeArthur (C4)
M D Cloge (C4)

Mr R Bashford (1)

Dr I Blek (1)

Crenetic susceptibiity of eucalypts to
insect attack

Impact and susceptibility of
F. globulus (o sawtly attack

Pre-planting seedling treatment and
leaffscarab beetle attack
Identification of Hymenoptera fromn
Warra surveys

Application for registration of
MEMIC




Project C2: cont

CRC Staff

2 M Steinbaner

D¢ M Steinbauer
Dy M Steinbaver

Iy M Steinhaver
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Coliaborator

D1 D de Listle (GFP)

Mr M Krygsman (APF}
Dr M Matsuki (RP}

Dr G Allen (RP)

Research

inter-provenance selection of

E. nitens by M. privaia

Light trapping M. privata
Population modelling of M. privata

Sex pheromone of M. privarz

Project C3:
Resistance of
planting stock fo
vertebrate browsers

Pr C McArthur
Mr H Fitzgerald
Mr S Paterson
I C MoArthor
My 1 Close

Mr § Paterson

Ms J O'Reilly
I3y C MeArthur

3¢ C MceArthus

Dr C McArthur

[Dr M Hurley (C2)
Mr P Naughton (GL)

Mr A Walsh (FT}

Dr B Potts {AD
Ms 8 Hetherington (N8)

Mr R Appleton (APP)

Mr R Appleton (APP}

Comparison of inscet versus
mammalian herbivore damage {o
cucalypt seediings in plantations

Mammalian preferences for
seedlings grown under different
fertiliser and shade treatments

Genctic variability in resistance to
browsing of E.nitens foliage

Effect of stem diameter on damage
to cucalypt secdlings by rabbits in
the fiekd

Differenaal Neld damage by swamp
wallabies (o provenances of E. nitens

Project C4:
Sirategies {0 reduce
vertebrate browsing

damage

Dy C MeArthur
Mr B Bitrgeraid
Mr 5 Paierson

Ms IF Pletrzykowski
Dr C McArthur

Ms K le Mar
Dr C MoAsthur

Mr P Naughton (GL)

Ms S Hetherington (NS)

Dr T3 de Lattle (GFP)

Influence of scedling type and weeds
on growth and damage o £ nitens
seedlings on a plantation

Influence of small-scale vegetation
patches on susceptibility of seedlings
10 browsing

tJse of a plantation and surrounding
habitat by mammalian herbivores

Project €5:
Strategies 1o minimise
loss due o fangal
attack

oy ¢ Mohamemed
Ms K Banry

Ms A Eyles

D € Beadle

Dr P Smpthuarst

Dy C Mohammed
Dr R Vailtancourt
B Potts

Pr C Mohammed
DeY Zi Qing
Mz M Yee

Dy E Pinkard (FT)
Mr B Neilsen (FT)

x T de Litde (GEP)

Mr T Wardlaw (T}

AfProf A Richardsosn (U

Dr B de Little (GFP}
Mr P Mineely (GFP)

Mechanisms of defence against
decay in E. nifens and E. globulus,
inchuding kino defect and wound
fissue formation

Infection biology of Mycosphaerella
and development of 3 bioassay o
test for eucalypt resistance

Heologically sustainable forest
management: fungal and invertebrate
biodiversity
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Education and Technology Transfer Program

Natienal Links CRC Staff Collaborater Research
Dr N Davidson Mr P Voiker (5-Ag) Production of a book: *Farm Forestry
Mir M Leech (TFGA) Technical and Business Handbook’
Mr A Lyons (P¥T} (funded by NHT}
D¢ N Davidson Midiands Tree Comuniltee, PFT, Development of a protocol Tor
Mr D Close TFGA, Greoniag Ausiralia, 5-Ag establishing plantations to combat
and local farmers rugal tree decline in the Midlands of
Tasmania (funded by NHT}
I N Davidson Mr D Vickers, Mr I Hamilon Production of a CP for schools
{Forest Hducation Foundation) (graces 7-12) on managing farm
forestry
I3r N Davidson Mr M Castiey (PET) Apfest displays
Dr N Davidson Coordinator of Science Week Presentations to school children
during Science Week
By N Davidson Mg R Philips {Springfield Primary Production of two arboreta of all
School) 29 Fasmanisn pative eucalypts
Ms K Ancher (Glenorchy Chy {partly funded by NHT}
Council}
Mr M Castley (PFT)
D N Bavidson Science communicators from other interaction and coordination of
CRCs science communication
Dr N Davidson Br H Locher (Hydro Tasmania) Assessment of riparian vegetation on
Mr A Gibbons Ms J Griggs (Hydro Tasmania} the Gordon River
Within Centre Mr G Dutkowski CRC partness and scientists Fucititation of adoption of outcomes
Links of CRC research
Mr G Dutkowski CRC research scientists CRC publications database
Ms T Bildstein
Ms T Bildstein CRC staff and partners CRC newsletter “Overstorey’
Mr G Dutkowski

Dr N Davidson

P N Davidson
Mr D Lyons

CRC stafl and partners

CRC waeb site
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Project A1

L.eader
Dr Brad Polts

Siaft

Lr Luis Apiotaza

Mr Robart Barbour
Mr Grag Dutkowski
Mr Peter Gore

Mr Andrew Hingston
Dr Greg Jordan

Mr Kelsey Joyoe

Mr Maarten Krygsman
Mr Gustavo Loper
Mr Dandd Pilbearn
Prof Jim Reid

Br Wayne Tinbits

Mr Pawl Tilyard

D Rend vailancourt
Mr Peter Volker

Dr Dean Wiliams
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Introduction

A major expansion of the plantation estde of encalypts
and pines is ocowring throughont Australia. [mproved
genetic goality of the plamation stock iy essential i
Agstralia is 10 be competitive in nternational markets
when this estate is harvested. Large tree breeding
programs being run by CRC partners i both the
gropical and temperate regions demonsirate the
mmportance of breeding and aim to tocrease the veturns
from wood produciion.

The research wndestaken in the Genetic Improvement
Program aitns to ensure that plantation stock is of the
highest possible genetic guality, 3t aims o improve the
efficiency of breeding and ensure the genefic gains e
papidly and efficiently wansferred 1o Australia’s
Increasing plantation estate. In brief, the program aims
{e

o define  appropriate breeding  oblectives  for
b = i
individuat firms and the sector, from forest
srowers o industrial processons;

o dentify  selection oriteria and  methods  for
assessing wood quality, growth, pest and disease
resistance, and other key traits, and stabistica
methods for their analysis;

«  determine the molecular and quantitalive genetic
cortrol of Important tralts, and how this changes
with age. site and silviculluee;

o improve strategios 10 select, breed and deploy elite
HEnoIypes;

* improve our abilty to control and mampelate
reproductive characteristics o order to oplimise
deploymen systems;

»  ensure rapid uptake of technological advances
made 1 Austeatin and overseas, particolarly in the
rapidly changing field of molecolar genetics; and

o provide tralning and education in forest genetics
and breeding, and be o forum for discussion m
Australia,

The research outcomes wilh directly assist breeders of
pines, cucalypts. and other nafive species in owr
member organisations, as well as orgapisations
maitiplying and diswibuting improved seed.

Genetics and reproductive
biology of eucalypts

Background

This project aims 1o provide the busic biological
information necessary for cffective exploitation and
management of temperate encalypl gene pools, it will
determine the exient to which waits of ecopomic and
biological importance are ander penetic control and
amenable 1o artificial sclection and breeding, Such
tratts include growth, wood quality, pest and disease
resistance and teproductive characteristics. There is
sigh demand for improved eucalypts for plantation
establishment, and the project will study {aclors
affecting sexual reproduction in order o optimise
eucalypt seed production systems. This project s
closely linked o project Ad (Molecular genetics of
encalypls), and staff supervise two externally funded
ARC SPIRT grants.

QOutcomes

»  Cenetic vatiation in cold hardiness of Eucalypius
nitens was demonsirated at the provenance and
famtly fevel from both naturst frosting of two fo
four-year-old trees In the field and ardficial
frosting of seedling leaf fissue. Field frost damage
had a deleteriouns effect on growth and survival,
There was only moderaie genetic conelation in
damage across sites subject fo the same aulumn
frost event and between field and laboratory frosts.

o A comparison of exotic land race and native stand
samples of £ globufis has confirmed Tasmanian
apd Victorian  mative  stands  are  highly

differentisted and has shown that, while landrace

samples ave variable, samples from Portugal and

Chile have closer quantitative genetic affinity to

native stand samples from southern Tasmania,
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* A genelic basis o self-incompatibility has been Gaoals
demonsirated for the first time in eucalypts, with To determine:
the more self~compatible E. globufus trees tending » the imporiance of additive and non-additive
to set more seed per capsule under open- genetic effects in £ globulus and £ nitens;
potlination.
» the impact of inbreeding depression on growth and
*  Poilinator studies indicate that despite honey bees wood properties in £ globulus,
visiting £ globulus flowers and consuming large
amotnts of nectar they do not appear to be » the lmpact of maternal and nursery effects on
effective pollinators of E globufus in Tasmania subsequent feld srowth of K. globulus:
By contrast, the swift parcot {Lathamus discolor)
which feeds on pollen and necrtar appears to be 2 »  genetic and envirormental control of Fowering
very effective pottinator of E. glolulus. time nnd selsterility in B globidus and the ase of
this information © improve HBowering synchrony
+ Fp oand advanced generstion hybeids between and outcrossing rates in seed orchards:
£ nirens aad E globudiy show reduced survival
and growth at six years of age compared 10 pure «  the potlinutors of £, globulus and E. nitens;
species outerosses, and Fy and Fo hybrids, and are |
more susceptible o browsing by brushtal! possums » levels of poilen-medinted gene flow between
(Figure 7), plantation and native Forest eucalypis and factors |
affecting it
o Muterna] tree effects associated with seed orchard
sHe, year of harvest and famidy of origin were *  the later age performance and genetics of Fy and
shown to have little impact on the physical advanced generation £ nitens X globulies hybrids.
composition and genmination characteristics of
E. globulus seed lots. A lge component of the Goals for external grants
varlution in seed germination and early seedling Te determine the environmenet and genetic factofs
growth occurs within seed lots, with larger seed affecting the quantity and quality {e.g. size ond
germinating better and guicker and resulting ia density} of sced produced in £ nitens wnd E. globulus
faster growing seediings. seed orchards.
-y
=
- B0
&
g 40
E
5 30 4
§ 20 4 ¢
g 10 - ;
&
g 0-
= GLO GLOBC  F1 F2  NTBC  NIT :

" Figure 7.

The mean percentage of the new season’s foliage i ihe Upper canopy lost through possum browsing in @ £ nitens x globulis
advanced generation hybrid trial, ¥4 and outcrossed F represent the firat and second generation £, nitens x £, globuius hybrids
respectively. NIT represents £ nitens, GLO £, globufus, GLORG ¥4 hybrigs backerossed to £ globulus, and NITBG Fy hybrids
Dackerossed to £ nifens, Different letters above the cross-types represent significant differances at the .05 tevel.
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Project A2

Leader
Dr Luis Apiolazs

Siaff

wr Greg Duikowski

{y Paul Chambers

pr Bruee Greaves

M Andrew MacDonald

Participants and presenters
in the workshop ‘Breeding
objective definition and
breeding value calculation’”.
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Breeding strategies

Background

The main obiective of this project s to develop
strategies that maximise the profit of breeding
programs of the CRC partners. This objective s
achieved by using more sophisticated genetic and
statistical models o lmprove estimation of breeding
values, integration of better economic models in the
selection and mating processes, optimisation of
decision making for breeding and deployment, and
supporting partners in planning and implementation of
breeding programs, Much of this work: is done in close
gssociation  with the Sowhern Tree Breeding
Association (STBA), which hus most CRC industrial
partners  as  members. The project
information on growth, wood properties, risk fraits and

integrates

reproductive bivlogy, and  reHes heavily on

collzboration  with project Al (Genetics  and
reproductive biology of eucalyptsy and project A3
(Wood guality), as well as interacting with other CRC

HOgUanS.

Outcomes

» A review and update of the STBA E globulus
breeding strategy was completed. This work
involved updating the maln breeding objective,
defining potential sccondary objectives, refining
she genetic testing and evalvation systers, and
finding ways fo opthmise the mansfer of genetic
gaing from breeding to deployment operations.
The project was also involved in a review of the
STBA Pinus radiafu breeding strategy.

*  The fust version of the STBA data management
and breeding values prediction sysiem is nearing
completion. Staff in this project have been heavily
involved in the design of this system which will
integrate many of the research findings of the

project, as well as supporting & more efficient
inplementation of the *Rolling Front® strategy for
both E. globudus and P radiara,

o Genetic controb of two risk maits for B oradiata,
Dothistrome infection and stem defonmation, was
studied.  The
Daothdseroma infection was moderate (o high, with
heritabilities ranging from 0.3 to 0.5, Defoliation
aused by heritability of stem deformation was
moderate (0.3), and the study suggests rthal
deformation on highly fertle sites is wnrelated to

additive  genetic control of

deformation on loss fertile sites. Genetic control of
growth (height and diameter} was low, The
relationship between stem deformity and growth
was unciear,

o Integration of spatial analysis imo predictiop of
breeding values shows substantial lmprovements
of model {it, hut only fow to moderate gaing
through pnproved selection,

« A major workshop held on the development of
breeding objectives and prediction of breeding
vatues, which encap-sulated much of the work of
the project, attracted national and international
pRticipants.

o Simutason of a parially selfed population has
shown that in models used o estimate genelic
effects, accounting for selfing in the numerator
relationship matrix gives unbiased estimates of
heritability.

Goals

»  Develop strategies fo acconnt for helerogeneous
environments and genetic expresstons in the
prediction of breeding vajues.

« Infegrate risk traits such as discase resistance, frost
and drought tolerance in the breeding and
deployment systems.

o Iaclude mere realistic assumptions sbout the
relationship between frees devived from natural
populations 1o improve the prediction of breeding
JCRATER

«  Develop breeding and deployment objectives for
solid wood prodocts of £ globulus and determine
thetr relationship with the current pulpwood
objectives.

e Provide technical support to CRC paripers in the
definition of breeding objectives, the design of
breeding and deployment strafegies, and the

application of genetic evaluation systems.




28  CRC for Sustainable Production Forestry - Annual Report 2000/01

Project A3

L.eader
Or Gavin Moran

Staff

Ms Kylie Groom
Ms Jan Murrelt

Dr Karen Thamarus
f¥r Reddy Thumma
D Emilyn Willlams

Jan Murreti P2.labelling a
DNA probe for BFLP assays
of £ globuiis progeny.

Molecular approaches
{0 tree improvement

Background

The aim of this research is to understand the molecular
genetic basis of traits with high commercial value,
such as wood and fibre characteristics, and to use this
knowiledge to more efficiently develop improved
breeds for deployment in plantations.

The approach involves characterising guantitative trait
loct {QTL) and candidate genes for wood and fibre
traits and growth. The traits used include wood density,
keaft pulp vield, cellulose levels, fibre leagth and
microfibri angle, and the candidete genes include
those involved in lignin and cell wall polysaccharide
biosynthesis and cambial specific penes.

Work is concentrating o
* characterising QTL controiling wood and fibre
properties in E. globulus and E. niteny,

* deflining the role of candidate genes in expression
of wood and fibre traits; and

*  developing strategies to wtilise QTL data in
selection procedures in eucalypt breeding programs,

The project has strong links with project AS {Wood
quality) and wtilises technologies developed in the
CBIRO Forest Producis laboratory in Clayton. Two
Full-sib Families from the CSIRO/GEP hybrid trial are
being used for the QTL work on wood and growh
traits in K. globulus and a CSIRO progeny trial for the
7L work on E. nifens.

QOutcomes

« In the mapping pedigree a tofal of 18 putative
guantialive trait loct have been identified that are
involved ia control of five wood and bre fraits,
Cenerally, individual QT accounted for only 4
small proportion of the phenotypic variation,

*  Seven of the QL. positions were also found o be
significant in a sccond family and these included
QFL for wood density, predicted pulp yield and
microfibril angle. About a third of the Q7L could
not be validated in this second pedigree. Five QTL
segregating only on the female side in the mapping
pedigres have yet 10 be validated,

» A number of candidate gene lock have been found
to eolocate with QTL positions for some traits and
have heen selected for further study.

s+  For 29 cDNA loci that showed sigaificant
assockations with the wood and fibre fraits, the
RFLP probes have been sequenced and, by
comparisor with gene databases, 26 have been
assigned a putative gene function. This increases
by 50% the number of knows genes mapped in
eacalypis,

Goals

*  DTevelop procedures that uithise QTL information
for wood and fibre traits in breeding and
deployment programs,

* In E nitens mapping pedigree, assay molecular
markers tagging QT for wood density and
microfibril angle (from E. globulus),

o Test tassfercnce of QTL locations between
£, globulus and . nitens.

e Assess variation In candidate genes colocating
with the key QTL for microfibril angle and wood
density and determine the relaticaship to variation
in fraits,
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Project Ad

L.eadey
1y René Vaillancourt

Biaff

sar Peter Bundock
nis Susan Foster
M Jules Fraerman
Wir CGarl Grosser
Mr Timothy Jones
s Giay MceKinnen
wr Andrew Milgate
Wis Fiona Poke

D Brad Poifs

By Jim Reid

i Adam Smolenski
tir Dorothy Steane

A darge (10 in diameter)
clump of £ globuiss ssp
bicostata from South
Agstralia wistch by
mrecidar analysis was

shown 10 be a single clone,
Becatse this lignotoherous

stand is dkely 1o have
originated from a single

genetic ndividus! and later

formed & giant clong tis
likely 10 ke vary okd,
Icticating s natural and
aot established by
pasioralista,
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Molecular genetics of eucalypts

Background

Molecular tools are now being used in fingerprinting
for quality conirol in breeding and deployment
programs, i anderstanding gone {low, demrmining
relatedness and conducting paternity and oulcrossing
studies, as well as wderstanding the genetic conteod of
quantiative {raits. However, these applications are
probably just the beglming since the rapidly changing
field of molecular genetics i providing unprecedented
nsights Into genomes and the identification of genes
of nferest (candidate genes). The identification of
genes and aileles that affect trabts of economic
importance will offer powerful tools for use by tree
breeders.

This project focuses on encalypts and aims 10 use
molecular markers to:
« provide a beter knowledge of inbreeding,

hoterosis and genetic diversily in breeding and
base populations of eucalypls;

o quantify factors affecting ountcrossing rates amd
patterns of gene flow, and contamination levels in
seed orchards, in close cooperation with project Al
{Genetics and reproductive diology of encalypis)
and externally funded projects; and

o characterise major genes affecting commercially
tmportant traits (e.g. growth, wood properties and
pest resistance).

Outcomes

+  Molecular fingerprinting technology was applied
to study a disjunct population of E. glebulus ssp
Bieostata iy Sowh Aostralia, where the large size
of one close {1 clump of frees 10 m in diameter)
provided evidence against the possibility that it
was planted by pastoralists. The large size of this

E. globulus clone 18 & warning 1o seed collectors
operating ip woodlands. :

«  Confusion about the axonomic affinites of the
imporiant Jeernlang proveaance of £ glofufusy was
resolved in a mofecuiar study that showed it bad
closest affinitics to Victorlan £ glolndus ssp
plobulus and oot ssp Bicostain nor  ssp
preudoglobuius,

o New analysis of 3 TGO base pairs of cpDNA
confirmed the significant divergence of Corymibia
and Angophora from core Huealypius.

Qutcomes from external grants

+« A microsatellite study undertaken by a SPIRT
funded Py student found high but variable
ouicrossing rates, unegual male contribulion and
four per cent contamination in a gralled seed
orchard of £ afrens,  Varlatlon in self-

incompatibility was shown o be a major factor

affecting owterossing rates in B globufus, Canopy

position also affecled outcrossing rates b sl
compatible trees (Figme 81

«  The maternal inheritance of the chloroplast
genome In E. globufus and imterspecific hybrids
was demonsirated.

Goals
e Study resistance to Mycosphaerelia infection in
E, gfobudus using o TL. approach.

*  Seguence the entire chloroplast genome of
£, globuius.

Groals for external grants

«  Use microsatellites to study genetic diversity and
gene flow in breeding and natoral populations of
£, plobutus,
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Figtere 8:

Outcrossing rates estimated using allozyimes from
open-noilinated seed samples from the upper {top} and
levaesr {otiom) canopies of seit-incompatible {85 and
seli-compatible {8C) £ globulus treas. Oulcrossing rates
are significantty greater in the upper canopy of
galf-compatible rees.
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Project A5

Leader
Ms Carolyn Haymond

Staff

Ms Linda Ballard
Mr Pater Kube

Mr Leon Savage
Ms Kirsty Surridge

Alex Bradley ripping &
E. glaboles plank into
oards for determining
effects of growth strain,

Wood Quality

Background
Wood guality s one of the important
determinanis of profitabiliey, whether plantations are

THOSE

harvested for pulp, sawn timber or other solid wood
products. However, wood property trails are expensive
and difficult to measure poor
understanding  of and

and there is a

their  genetic control
relationships with breeding objectives. For these trais
to be integrated into breeding and deployment
programs it is essential to develop cost-effective, non-
destructive sampling fechniques which can be used on

a large seale.

Work in the Genetic lmprovement Program 1s

CORCCRALIAG O

+ developing non-destructive sampling strategies Tor
wood and fibre properties;

*  defining relationships between wood, pulping and
sawn Hmber properties;

e determining the magpitude and imporiance of
gendtype by environment inferactions for wood
properiies; and

* developing hreeding objectives for o wange of
wood products.

This project has very strong links with CSIRG Forest
Products Laboratory, with some of the echnologies
developed there (SilviScan 2, cellulose comtent
analysis and Near Infrared Reflecrance Analysis) being

implemented and applied o genetic material 3y
member breeding programs for both B, globulus ang
E. nitens. Research is also conducted in collsboratiog
with the pulping laborstories of the industrial partners,

QOutcomes

+  Microfibril angle appears @0 be vuder moderatg &
strong genetic control in both B globulus am
k. nitens.

*  Strategic initiatives funding (SIF) was secured for '
a joint study  with
assessiment of growth steain and the relationship

Forestry Tasmania on

between peripheral siraln measurements and
deflection in sawn boards. Ten wees from cach of
three provenances of E. globulus were assessed For

growth strain and a range of wood properties,

= A review of research on wood properties,
incorporating all research conducted in the CRC
on this topic, was subrmitted by Carolyn Raymond
as part of her Phi,

Goals
*  Determine refarionships between boartd deflection
and other wood properties,

*  Process SilviScan data to determioe changes in
heritability with age and the age-age correlations
for density and miceofthrl angle in £ globudus and
E. mitens.

¢ Determupe genetic parameters and correlations
between basic density, fibre length, celulose
content and microfibrl angle iy selected families
of F. globulus.

*  Sample base population rials of E. nitens to
determine tace effects and genetic parameters for
basic density and cellulose content from a broud
genetic base,

«  Complete sampling and processing of sheinkage,
collapse and stiffoess samples and determine
optimum non-destructive sampling steategy,

felied and sectioned. No strong relationship was I'

found between the degree of deflection in sawn
boards and peripheral strain measurements,
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Leader
r Mark Dieters

Staff

Oy Hetdi Pungey
D Kevin Marding
wir Arnal Joseph
M Dominic Kain
o Garth Nikles

{3 Kevin Harding samping
sheyearoid F1 slash x
Cariobean pine hybrids
using QFRL ocally

) developed maiarised
nerament corer, MASTA
{Motorised Apparatus for
Sampling Trees for wood
Assessment),

Hybrid Breeding

Background

Through its pariner ovganisations, the CRC has one of
the bast genetic bases of artificial forest ree hybrids in
the world.

The project abms fo:
« understand the genetics of hybrid populations,
focusing on growth and wood properties; and

« develop or introduce info Australia the most
advanced sirategies for breeding hybrids.

Fhis project focuses on the topical pine species
B ellionii and P. caribaea var hondurensis and their
hybrids being deployed commercially by Depariment
of Primary Industries Queensland, and inferacts
closely  with  project A7 (Molecular  genetic
improvement for tropical and subtropical production}.

Outcomes

= A collaborative project between the CRC and the
Animal Genetics Breeding Unit (AGBLU) at the
University of New Hapgland investigated the
application of finite-locus genetic models to the
apalysis of hybrid data. It also developed a
sipuutation program {HYPERSIM) which allows
the comparison of various breeding strategies for
the genetic improvement of hybnds in forestry.
The need to use simulated data o fully evaluate the
wiity of finle-locus models was evident, and
strategies o further improve HYPERSIM were
identified.

o The first comparison of genctic parameters derived

from new finite-locas models with REML odels
was completed. Results showed a three-allele
locus model appeared to describe the gesetic
variation in the hybrid and one of the pure species
popilations.  Further testing s required o
determine fully the use of these models in hybrid
tree breeding.

«  Indirect selection for wood density and basal area

ab age-11 was reliable using age-4 measurcments
of the same trails in the slash x Caribbean pine
hybrid and in both parental species. Selection
efficiency of pilodyn measurements for predicting
age-11 density approached or exceeded one in all
three taxa.

Goals

«  Determine genetic parameters from factorial
matings in P caribaea var hondurensis, P, elliottii,
P ellionii x B caribaea var hondurensis hybrids,
and £ caribaeq var hondurensis x B oocarpa and
P tecunumanii,

+  Modify HYPERSIM w© include epistatic effects,
and true reciprocal recurrent selection,

o Upderiake new simulations of hybrid breeding
strategies.

o Use simulated data to Turther test the application of
fimite-locus models in forest tree hybrids and apply
the most appropriate finite-locus models to the
analysis of data from Queensland pine hybrid trials.

s Complete studies on the densitometry of wood
samples from P elliowii, P caribaea var
hondurensis and their Fy hybrid, and the indirect
assessment of wood properties through bark-
WIRdows.

o Hadertake collaborative research with Professor
Bailian L1, North Caroling State University, on the
development of breeding strategies for hybrid
pines in Queensland.
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Project A7

Loader
Prof Robert Henry

Staff

Nir Mike Cross

£r Mark Dieters

Or Russell Haines
Br Kevin Harding
MProf Jane Hughes
Mg Rachel King

e Frohan Meilick
Mr 1.eon Scott

Dr Mervyn Shepherd
Mr Steven Smith
Ms Rhonda Siokoe
My Paut Toon

70
60 |

Molecular genetic
improvement for tropical and
subtropical production

Background

This project apples molecular genetics to the
smprovement and sustainable management of wopical
forest species, inchluding Pinws hybnds, Araucaria
cuppinghamil (hoop pingd and escalypes. The major
focus 15 mapping and QTL analysis of juvenile wood,
growth aod vegelative propagation fraits in B efliotti x
P ocaribaeg hybrids. Study of the natural diversity,
breeding  system, faxonomic relationships  and
hybridisation for species such as E. ofoeziana it being
faciitated by the development of new molecolar
markers. This research suppoits tree lmprovement
srograms for the emergine hardwood plantation
inchustry of subtropieal and tropical Australia

30 +

Frequency

10 +

Figure 9:

Froportion of rooted
eulttings per clone i a
family denied from an
interspecific P efffotlii var
affioftl X P, carbaca var
hondurensis £4 family
(n=289} Rooting
performance or each clone
was expressad as the
mraportion of the

12 uttings per family
mamber which wers rooted
at 14 waeks post-harvest,
Thie distribution of rooting
pardormance of the clones
was multi-moedal, This was
suggestive of malor gene
affects segregating in both
farnilies,

<t © 0 -
e s e

0.2

Proportion Rooting

QOutecomes

« A smudy of branching architectre in hybrid pines
indicated many characters are uwmder genetic
control and that a large scale QML detection
experiment witl be required to determine accurate
genetic models. Most branching characters were
not correlated with other branching maits or with
growth, form or wood deosity, presenting little
opportunily Tor rationalization of the number of
branching characters reqoiring assessment. The
exception {o this was branch diameter that was
positively correlated with stem diameter and
avernge whor! spacing,

* A plan for a large scale QTL detection experiment
and a strategy For marker-aided seltection {MAS) in
Irybrid pines were developed in collnboration with
a  visiting  scientist, Dr Swse Carson. This
experiinent integrates existing experiiuents and
utiises available penetic maps and hybrid pine

pedigrees, and should allow more reliable and
securite estimates of QTL parameters,

¢ A Further 70 Pinge microsatelite lool were
evaluated for genetic mapping in £ elfionii and
P cariboea, bringing the total to 120,

*  High throughput BNA extraction methodology For
forest species was implemented in the laboratory
during the past yesr, Larger scale popolation and
genenic mapping stadies are now feasible becanss
DNA extraction hasg previously been a major
Himitation.

e Suxdies were initiated into vegetative propagation
in interspecific ¥y and Fo hybiid pine families,
The proportion of lhybrid pine cuttings tha
successTully produced roots in cach clone s under
genetic control. (lonal repeambifities estimated
For two families were moderate (04 and 0.5, The
frequency distributions for these two Families were
multimodal, suggesting  major  effect  genes
segregate i both famikies {Flgue 93

Goals

+ Conduet QFL analysis for early growth, form,
branching charactenistics and wood density on aa
enlarged sample of a £ effiortil x £ cariboen Fy
hybrid family,

*  Dvaluate a Puther 78 microsatellite markers for

pines and map polymorphie markers culminating
in 2 genete map for hybrid pine with greater than
100 microsatelbite markers.

o Compiete protocols Tor fingerprintug hybeld
PIRes.

= Locate QFLs for wood properties o a halfsib
bybrid pine family.

Hooted cuttinps of hybrid pines i & glasshousze
at Gympie, Queensland.
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Introduction
Plantations, including farm forests, can be considered
4 sustainable resource only i the factors necessary Tor

production remain favourable over successive crop
cycles. This program examines the environmental
factors and sibvicoltoral practices that influence forest
production and casts these to a quantitative
frammework with the use of process-based models. We

play a critical role in delivering the knowledgé needed
to ensure that practices implemented by Torest
managers in Auvsiralia are sustainable and subject to
ongoing improvement in terms of economic and
environmental performance. This provides a valoable
adhunct to the work of other research organisations

involved in the definition of criteria for sustainability.

Site productivity

Background

The aims of this project ave o

»  getermine the extent to which nuirient and water
supply can sustain high leaf areas and tree growth
rates afler canopy closore;

+ cvaluate the effects of allernative  slash

management strategies {during the Inter-rotation

period) on nutvient supply and other soil conditions

that affect productivity,

s improve our understanding of water storage and
access to it in relation 10 soil profile characteristics,
rainfall, and ground water,

Qutcomes

+ Canopy copdition is n key factor guiding
management decisions in encalypt plantations, The
*densiometer” method gave a good estimate of leat
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arca ndex {(LADY 37 of Eucalyprus nifens
plantations (Figure 10). The denslometer, when
used together with a visual guide (hased on canopy
photographs), was shown o give refiable
assessment of canopy size and therefore was useful
in an operational confext.

o Intensive fertilisation of £ rifens plantations with
airogen (N) at ages 0 and 8 years, on siles
responsive o fertilisers (increased growth and
LA, resulted in increased concentrations of Nin
foliage and  ipereased  maximum  rates of
photosynthesis iy the lower part of the canopy.

o N fertilisation that increased LAY also Jed to higher
rates of liger-fall, higher concentrations of N in
litter, o thicker litter layer, and higher rates of N
minerabisation even af sites with low soil
emperatuee,

o lutensive N fertilisation (>600 kg ha !, depending
on soH type) of E. nirens plantations reduced base
cation availabitity at some shies. This effect could
adversely affect productivity in later rotations. in
glasshouse stacdies where £, globulus seedlings
were grown in surface soll collected from the
Westfield plantation, Intensive N fertilisation
fequivalent of 200 kg ha ! per meonth} caused
depietion in base cations Mg and K, and
deficiencies in seedhings. Research is continging to
determine  the likelthood of bhase cation
deficiencies at specific field sites.

« A quick-test meter proved useful for assessing sofl
fertility in plantation soils.

Figure 10: Canopy density
as estihated by the
‘densiometer’ can be a
good predictor of LAL In the
range 3-7, as shown bere
for several £ nftens
plantations in Tasrmania,
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Goals

Muodel the effect of N supply on LAL and growth in
£, nitens plantations,

Link plant and sofl research on base cations by
modelling soil solution concentrations at oo
surfaces.

{ncorporate work above into mechanistic and
empirical productivity models.

Dxample of & vertical
photograph: of the
cancpy of a £ nftens
plantstion of LA 2,

Management of tropical soils

Background

The aims of this project are

»

evahaate the hnpacts of sol and stand management
on both guantity and quallly of soit organic matter

(SOM) for sustaining the productivity of
subtropical  pine  plantations  In south-cast
Oueensiumnd;

evaluate the impacts of silviceliural practices on
nitrogen (NY peols and dynamics in hoop pine
plantations of south-cast Queensland;

west, develop and apply advanced DNA, swuble
isotope and nuclear magnetic resonance (NMER)
for developing improved biological indicators of
sotf quality;

test wnd identify soll invertebrates as potential
indicators of biodiversity in hoop pine plantations;

quantify the effects of both silviculeural practices
and environmental conditions on soil N availability
and on plantation N demands;

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

Outcomes

During  the first three years of  windrow
management, sigitiicant changes in the carbon (U
composition were detected for all residue
components, exeept Tor the bark, i the top 010
em of the soil profile, supgesting that most of the
wingdrowed harvest residues would be decomposed
in the first three years of windrow establishment,
The solid state 3¢ NMR spectra of hoop pine
SOM indicate that in the areas where windrows pe
present, SOM  does not show
compositional changes. Increases in quality are
mainly due to inputs from the decomposition of

windrowed residue components,

necessarily

There were significant reductions in soll Cand N
poofs in the top 20 em in a first rotation hoop pine
plantation. A further decline in these C and N
poolts occurred in 2 second rotation hoop pine
plantation. This indicates that mineralisable N is a
very sensiive blochemical indicator of soil N
fertility, more sensitive o the forest management
practices than sofl total N. When considered in
conjunction with other research on hoop pine In
Queensland, these resulls suggest that widesprend
N deficiencies may occcur in second rotation hoop
pine plantations (>3 years of age). Fuorther
evidence from a number of fertiliser experiments
suggests that N application signiflcamtly improves
the productivity of second rotationr hoop pine
plantations,




! in

Frd

CROC ressarchers,

DRI Foreslry managers
and operation staff,

on & feld day i March
2001, dnspacting 4
sacond rotation hoop
pine planiation which
recetved later-age N
fartilization (&t 68 yoars),

An mtensive study in a N fertilisation experiment
of an eight-year-old hoop pine plantation grown on
the second rotation site has indicated that:

a) application of fertiliser N at 300 or 600 kg N
ha! significantly  increased  foliar N
concentration and crown foliage biomass as
well as tree growth in the first four years afler
N addition {suggesting the hoop pine stand had
the capacily to take up large amounis of
fertiliser Nj;

by folar N concepbration at the middle inner
canopy position was much more responsive 10
N application, compared with that at the upper
outer canopy position which s usually
sampled for routine foliar nutriont analysis;

¢y canopy water use efficiency as reflected in
foliar € isotope composition was significantly
improved by the N applicaton; and

d)y Py recovery in the above-ground biomass
{particularly in the crown follage) and 5N
retranstocation from the old foliage fo the new
foltage within the wee canopy indicate that
hoon pine is very cfficient in taking up the
ferdliser N and recycling the SN within the
free CABOPY.
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All evidence supgests that application of N
fertilisers to second rotation hoop pine plantations
could  significantdy productivity.
Preliminary analyses suggest N fertilisation of
these plantations is economically atiractive and has
the potential (0 reduce the hoop pine rotation
length by six (o cight years.

enhance

yoals

Further develop and apply Be, 1N aa 19N
NMR methodologies to characterising SOM
composition and quality in hoop pine and exotic
pine plantations.

Cuantify deniuification, hmmobilisation and
leaching of IN-abelled fertilisers applied to
microplots  instalied wnder different residue
management  regimes  and  environmental
conditions in the second-rotation hoop pine
plantations.

PDevelop and apply soil biological methods,
particufarly microbial biomass € and N assays, 1o
characierise soil organic C dysamics and N
cyeling in subtropicsl pine plantations.

Develop mmproved biological indicators of soil
quality by resting, developing and applying
advanced DNA, stable isotope and NMR
technigues.

Develop potential soll invertebrates as indicators
of biodiversity in hoop pine plaptations.

Assess the suitability of existing data from Jong-
term catchment studies for incorporation o a
predictive model of goil loss from subtropical pioe
plaation catchments.

Estimate the infigaton parameters using the
rainfall-runofl model SRM for the site selected
STOLHE events.
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crowns of blackwood

for physiological
maasursments,
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Silvicultural systems

Background

The aims of this project are 0!

-

provide guidelines for the prepargtion and
management of seedling stock during plantation
establishment;

develop weed management  systems  which
mintmise the use of horbicides, including the use
of non-competing species s Cover Crops;

develop pruning, thinping and spacing systems
which are sultable for cosverting indusirial
pudpwood plantations to clesrwood regimes and
For furm Torestry,

assess the benefits and costs of trees on Fumes, and the
real or perceived barriers o the adoption of
commercial forestry on part or all of the faem
enterprise, and develop an enhanced understanding of
the factors which determine regional thimber supply.

Outcomes

Cold-tnduced photoinkibition {reduced
photosynthesis assoctated with excessive Helt and
chemical energy from chilorophyily is associated
with increased apthocyanin (o leaf pigment) and
phatodamage (damage o the phytochemistry of
photosynthesis) in non-shaded £ npifens and
£ globndis secdiings. Shaded seedbings have
tevels of photoishibition and anthocyanin that are

similar o those belore planting, and no

photodamage. Mortalily was greater in poshaded
E. globulus, Thus photoinkibition, and not Just
frost tolerance, is probably a Factor that deterniines
its planting range.

Xanthophyl evele pigments per unit chilorophyll in
F. opitene seedlings were greater In nufriens-
deprived and in pon-shaded seedlings in winter,
Thus nuirient status strongly aflects xanthophyl
engazement duting seedling establishment, and
fertibized seedlings can use a greater proporiion of
incident light gnder cold temperatnres,

Visually esthmated hordiness of E globuius
seedlligs based on feaf size, thickness, colour mgd
leal and stem Lignification is negatively corelated
wr foliar N content, Seedling foliar N {(Figure H,
and 1o & lesser extent roof ball size, explaing
observed growth after planting,

The higher water use of individual mwees of
£ pitens following thinning is largely driven by
significant changes 1o the radial paern of sap
velocity throughowt the sapwood, The use of @
canopy fraction factor in the Penman-Monteith
equation (o cater For discontinuous canopies 1s o
simpie and effective method of scaling this model
to predict tanspiradion from thinned plantations,

No difference in the relationship between leaf area
(A1) and sapwood avea (A ) was found eight years
atter thinnlng £, nitens. The relationship is pon-
Huewr, implying & causal relationship between
growth rate and Apd, That larger trees have

greater hydiaolic conductivity and higher Apd,
supports the argoment that resource capture, and
growth hydraulic
conductivity.

hence rate, influences

While thinning the nurse crop can improve growlh
in blackwood plantations (see photo) with @
£ radieta nurse crop, heavy thinming before a
sawlog length of stem s established leads o poor
stemy form. Due to relatively wide spacing, fous
pruning is vital for blackwood grown with &
comercitl nurse crop,

i viable, self-susiaining Farm forestry industries
are to develop, thousands of landholders will nead
6 be involved in the growing of trees for forest
products. Understanding the socio-economit
factors affecting landholders can assist industey
and government to tdentify thase most Hkely ©
adopt Farm forestry.
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Figure $1:

Foliar M content of £ globuius seedlings from ten nurseries at planting and ita
affact on height Incremant over five growth periods after planting.
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Goals

Tdentify potential sources of ransplant shack and
suggest options for its management.

Synthesise the ontcomes and success of previous

plantation establishment in  the Tasmanian

midlands.

Model the requirements of blackwood for sidelight
suppression to induce good form in plantations,

Develop # schedule for managing effluent
hrigation of plantations managed for solid wood.

Study the determinants of non-indusirial privite
owner’s timber harvest and management decisions.

Provide support to JUFRO Symposivm on "Forest
extension; assisting forest owner, farmer and
stakeholder decision-making’.

Modelling production and
wood quality

Background
The abms of this project are to:
+  produce process-based models which
a) enable the productivity of plamtations to
he predicted,
by ackdress speeific management questions,
¢} have a transpareal structore, and
a1 allow input data to be readily and cheaply
obtained by forest managers:

o define the effects of site and climatic factors on
wood properties, determine the feasibility of
sitvicubtoral

altering  wood  properties  via

treatments, and develop tools for predicting

response of wood properties 1o envirommental
factors; and

«  develop decision support systems for plantation
mapagement.

QOutcomes

v Proon was used to predict potential production
of E witens, E. globulus and P rodiata over
three million hectares of the Murray-Darling

Basin., Isclated areas were Hientified where
potertial moderate productivity would be obtained
for unirrigated £ radiata. Neo areas were found
suwitable for E. mitens or E. globulus without
ireigation,

Demailed above-ground biomass harvests and
measurements of gas exchange and within-canopy
Hght distribution have been made for trees grown
as isolated frees. in single rows, or in regular
provided a
physiological explanation for the differences in

plagtations.  The results  have
tree growth and form, and alfow effects of planting
geometry to be included in process-based tree
growth raodels. These studics also explained why
eucalypt plantations may maintain high leat aven
indices when conventional caleulations suggest the
lower crowns should be in carbon deficit, The
reason is that sun flecks vesult in higher than
expected iHurmination low in frce crowns.

Excavation of coarse roots from trees differing in
age, species. site and silvicultural history has
provided a basis for estimating below-ground
biomass of cucalypt plantations. Below-ground
Biomass accounts for 16-23% of total stand
biomass in troes aged $—10 years. The ratio of
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above to below ground biomass is similar for
E. niteny and E. globulus, does not appear 10 be
affected by stand fertilisation, but does vary
between sites, Tree basal area appeared to be a
strong predictor of tree coarse-root biomass for
trees at the same site and aged three months to
eight years.

* The planiation growth model dynamic ProMop
was developed by combining components from the
growth model CABALA and the site produclivity
model PROMOD with mineralisation and nitrogen
uplake seh-modets. The model aifows:

» Simulation of stand water dynamics, showing
productivity in the second rotation may be less
than in the first (Figure 12) at sites with deep soils
in sub-900 mm rainfall zones in Western Austratiy;

*  Prediction of stand response to fertiliser by
comparing the rate of fertiliser added o sifes,
nitrogen mineralisation rafes, aad the nitrogen
demand due to stand growtly and

* Hstimation of the effects of Mycosphaereila
infection on stand production,

Goals
+  Develop and validate AGGRrO, a productivily mode]
for wide spacings and row plantings.

*  Develop and apply techniques for measuring
respiration rates of coarse roots in eucalypl
plantations.

* Validate dynamic ProMob  using  observed

seasonal chimatic data and long-term plantation

data from CRC fertilisation tdials, including the
effects of mid-rotation fortilisation.

*  Perform chmatic sensitivity and risk analyses for
three major plantation species in Tasmaniz.

*  Determine interactions between spacing and
rainfall for fibre length and cellulose content in
wood samples from spacing trials.

¢ ipcorporate into PROMOD empirical sub-models
for the effects of site factors on selected wood
properties of E. globulus and E. nitens.

*  Develop and document branching and predictive
grading models for sub-tropical pines.

e BGAW - 130 Taliow s BEW « Fallow & 50% slash cover
Volume - nio fallow Volume - fallow 8 50% stash cover
E 1200 - - 300
£ . —
§ 1000 - 250 mEg
S 800 - ?,-/-zw;;
$ 600 - ol L 150 5
K Vit 4 g
3 400 A = - 100 -
=] f
S 200 50 3
< i
0 +—— j\/\/\/ \/\/ \/\ —Z 0
0 2 4 6 8 1 12 14 16 18 20 22
Years
Flest rotation Second rotation
Figure 12

Application of dynamic ProMoD shows, at sites with deep solls in sub-800 mm rainfall zones In Wastern Australia, that produgtivity
in the second rotation may be less than in the tirst. The imposition of a two-year faliow period, with siash retertion 1o redusce sofl
svaporation by 50%, allows partial recharge of the soft proflle and a subseguent increase in second rofation productivity, ASW %

availnble soil water. Scenarios include a plantation established st tme O st rotation), at 10 vears (second rotation) with no fullow:

and at 2 yaars in the sacond rotation with fallow and 50% slash cover. Harvest of the first rotation ocourred at year 10, Final
volume was assessed after 10 years growth in each scenario.
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Introduction

The Resource Protection Program aims o)

« develop a comprehensive understanding of the
hinlogy, ecology and impact of a gumber of key
pests  (insect  and  vertebrate} of  eucalypt
plantations in femperate Australia,

o identify and study the biology, ecology and control
of & member of encalypt fongal pathogens, to
provide the basis for future development of
inteprated pest management (IPM) strategies,

« develop efficient and  effective  monitoring
protocols for some pest and disease species o
determine i and when confrol 1s necessary;

CRC for Sustainable Production Forestry - Annual Report 200061 39

develop IPM strategies Tor a number of key pests
such ag the Tasmanian leaf beetle (Cliryveophtharia
bimaculata), avtomn gum moth (Muesampela
privatay and several marsupial herbivores; and

develop mansgement techinigues and products to
minimise the effects of pests and diseases on the
guantity and guality of forest products, consistent
with the principles of sustainable  forest
management.

Biology, ecology and economic
impact of insect pests

Background

This project sims 10 provide a strong foundation of basic
research on the biology and ecology of the major insect
species across various geographic regions so that
Integrated Pest Management Strategies (IPM) can be
developed. Particular emphasis in the project is centred
upon Muesampela privara {autumn gum moth) across all
regions of southern Australia, and the leal beetles
Chrysophtharea agricola and Chrysophtharia bimaculat
in Tasmanda. Other insect species currently under study
include Acacicola orphana {firebhight beetle), Heteronyx
spp {(Mclolonthine scarab beetles) and Heferonychus
arator (African black beetle). Areas of research include
phenclogy, host-plant interactions, natural enernies,
mating systems, monitoring protocols and inpacts on tree
growih,

Outcomes

«  Leaf wughness, neonate density and leaf damage all
stgnificamly affect € agricola larval survival. In the
field ca. 85% of larvae and eggs oceur on the first two
leaf pairs, with average neonate survival on older
pairs decreasing seven-fold over that on the st two
jeaf pairs.

*  Fep parasitiom by Fnoggera nassaid of C agricola
fsee photo) was frecuently greater (han 50% for egg
balches collected in south-eastern Auvstralia, and less
than [% for egg batches collected in Tasmania
Reciprocal Iaboratory experiments suggest significant

differences in the ability of the south-eastern Australian
and Tasmanian parasitoids (o parasitise and develop in
epgs.

Montality of C. agricela in the fleld, through al life
stages from egg to adult, exceeds Y9% and is spatially
variable. This variability is greater within trees than
batween frees, with spider predation having a large
impact on infra-tree larval survival, Egg mortality s
tower in €, agricola than in € bimaculata with the
agemts responsible differing, though early instar
morality is greater in C agricofn than C bimacndaia,

Electrophysiological studies have revealed that the
anfenpae of fomale antumn guim moth respond to leaf
monoterpenes {so far these inclade 1 8-cinecle, -
pinene and terpineol} and epleuticular waxes,

Seasonal phenology of the chrysomelid pest Cadmus
excremeniarivs it Western Australian blue gum
plantations has been determined, with adult beetles
emerging from December onwards and causing most
damage during Janvary and Februwy, A trial is in
place to assess the cconomic impact of feeding by
thig species.

An exclusion trial Tor sutumn gisn moth showed a
strong correlation between the number of initial
Farval hotspots per tree and subseguent percentage
defoliation of one-yearold trees, Approximately

with most damage cccurring in July and August (see
Major Development for details),




G

oals
Determine the developmenial parameters and
reproductive strategies used by the parasiloids of
C, agricola,

Agsess the distribution and biology of Hereronyy spp
in newly established plantations,

Estimate the impact of insect browsing on trees o
different exents (23, 50, 100%} in & one-year-old
E. nitens plantation.

Fstimate the temperature threshold for reproductive
development from overwintesing 10 egglaying for
C. bimaculata and C. agricola, Use this to predict the
optimmum  time for monitoring the peak of
chrysomelid egglaying in  different climatic
regions/years in Tasmania.

The egg parasitold
wasp, Enoggera nassawy, parasitising a leaf
heeatle egy.

Study the biology, distribution and impact of
Heteronyy elongaius larvae with the aim of devising
appropriate prophylactic management practices in gl
risk areas,

Quantify ecopomic impact of defoliation by
Gonipterns  scutellatus,  chrysomelid  beetles,
C. excrementarius, M. privata and Phylacteophaga
Jrogeait on Eucalyptus globulus ssp globulus in WA,

Determine seasonal phenology of leafblister sawfly
and ideatify times of most damage.
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Insect control techniques
and Integrated Pest Management

Background

Forest managers are constantly looking for non-
chemical options for insect control that are both
offective and economically visble. Individual non-
chemical control approaches are generally not as
efficacious as chemical nsceticides and must be used in
conpumction with other options in an IPM strategy to
achieve adequate control. Howevey, there are very fow
non-chemical options currently available to managers of
epcalypt plantations in temperate Australia. This project
is tnvestigating a nursber of control options, including
the use of more environmentally-friendly chemical
insecticides, for incorporation into IPM strategies.

Qutcomes

+ Trisls of the biological insecticide, Success™
{active mgredient: spinosad), showed that Jow
volume acrial applications can reduce young leaf
beetle popalations in a K. aitens plantation below
e economic threshold, while havieg an
insignificant effect on the natoral enemy population.
A laboratory trial found no effect on large ladybird
tarvae or mirid egg predators at the field application
rates (30 mi Success™ i 10 L water / ha).

o iabel registration by the chemical manuiacturer of
Mimic™ {active ingredient: tebufenozide}, is
proceeding for controlling autumn gm moth in
eucalypt plantations by aerial spraying at low
vOIUImes,

o Teld screening of E globudus in three nonth-west
Tasmanian  plantations following M. privata
outhreaks has idemtified variation in insect {ree
defoliation in relation to leal wax chemicals. A

survey of M. private egg batches at Woolnorth
(L. globuiys plantation) and laborstory bioassays
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showed that these leal wax chemicals correlate with
moth oviposition choice,

The physiclegically active component of sex
pheromones in awfuma gum moth have been
identified and the chemical structures have been
resolved,

Various methods for control of African black beetle
in establishment plantations have been evaloated. A
range of physical (developed by
‘Fimbercorp) were found 10 be significantly superior
to insecticide applications in reducing African black
beetle damage {sce Major Development for details),

barriers

Two field manuals bave been produced for the Blee
Gum Industry Pest Management Group in Western
Australia. One outlines key thimes for surveillance,
monioring and control of the major insect pests of
blue gums In Western Australia. The other is
specifically for autams gom moth and prescribes an
economic theshold based on counts of eggs and
carty instar Jarvae during May and Jone, Insecticidal
control, If required, must be conducted by June.

Goals

-

Conduet further frials nsing Success™ against
aptumn gum moth and the pum leaf skelefoniser,
and also defermine resistance to Success™ of the
natural enemies of leaf beetles.

Complete label registration of Mimic™ against
autums gum moth, and continue progress on label
registration for Novedor'™ and Success™ against
chrysomelid leaf beetles,

Investigate the role of leal waxes i the oviposition
behaviour of M. privata,

Correlale population peaks of the anomalonine
parasitoid wasp with population peaks of auvtumn
sum moth Hfe stages (its prey).

Use wind tunnel bioassays to guantify the
relationship between previous flight activity by
fernale astumn gum moth and the relesse of sex
pheromone and subsequent maling.

Determine the efficacy of prophylactic insecticide
reatments Jocalised ot seedlings in reducing
damage by African dlack beetle.

Produce further ficld manuals for management of

Fueafyptus  weevil, chrysomelld  beetles  and

leafblister sawily.
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Project C3

Leader
[ Clare MoArthur

Staft

Wir Buigald Close

Mr Hugh Fitzgeraid
Mr Peter Naughton
Ms Julianne O'Reilly
Mir Stephen Paterson
Ms Natasha Wiggins

Fucalyptus mitens
sea(Hings grown unger
citferent conditions for

feeding irials with pessums
and pademmsions,

Project C4

{eader
B Clare McArthur

Staff

B David de Litlle

Mr Hugh Fzgerald

Ms Sandra Hetheringion
Ms Kirsten e Mar

Mr Petar Naughton

Mr Stephen Paterson
Ms Lizz Pislrzykowski

Resistance of planting stock to
vertebrate browsers

Background

A key method for reducing browser damage to
cucalypts is through the production of more resistant
trees, This should be achicvable by the genetic and
phenotypic  manipulation  of those trees. The
information we obtain will be used 1 identify resistant
genotypes, develop a rapid method for estimating
susceptibiity as detected by leal chemisty, and
predict susceptibility of seedlings as & function of their
environment. These three aspects can be incorporated
into an overall stategy for predicting and reducing
browser damuge  of  eucalyplts  at
establishment. Specitic aims of this project are to:

*  determine the relative damage 10 and preferences

plantation

for various plant types by browsing herbivores;

* investigate both the genetic basis of resistance of
cucalypts, and the effects of environment on this
resistance;

*  determine whether resistance can be modelled as a
function of lenf chemistry, mainly using negr
infra-red spectroscopy (NIRS),

k rate of fertiliser —j

Outcomes

+  Captive brushiall possems consuming adult £
airens follage from a geneties fiekd wial showed 4
two-fold increase in intake of {oliage, from the
least to most preferred plant, bt this difference
was not significant (P=0214), Furthermore, ng
significant differences m imtake were dotected
anongst £, nirens localities and famities (P=0.522,
P=0.712 respectively). This contrasts with resaliy

foliage repotted

For javenile £ globulus

previoushy,

*  Captive animal tedals confirmed that differences in
patatability of £ nirens seedhngs could be
obtained by altering environmental (pursery)
condittons. In No Cholce Trials, brushtail possums
showed & strong response to varintion in seedHng
fertiliser/shade reatments (P=0.0020), with 4 43%
merease i intake between the least and mow
fertilised seedhings. Pademelons showed a similar,

Paired Feeding Trinds with pademelons {not done
for possums), diferences between seedling
freatments were generally augmented compared o
the No Choice Trials.

* NIRS maodels developed for whole leaves were
similar to models for ground leaves.

Goals
+  Hstablish relatfonship between leaf chemistry of
E globulus  and  intake by

pademelons,

possums and
*  Determine effect of the terpene cineole on Feeding
behaviour in brusheail possums,

* Quantify effects of stem diameter oo fiekd damage
t eucalypt seedlings by rabbits,

Strategies to reduce vertebrate
browsing damage

Background .

This project addresses the problem of reducing browsing
damage 1o scedlings, using characteristics of the
envivomoent {(whole plantation and iy surrounding
habitat) as s framework., These environmental
characteristics should have g significant influence on the
browsers: how many browsers nre presend, and how they

use plantations and other habitats as refuges and feeding

areas. The aims of this project are 1

»  understand the Interaction between browsers and the
eavivonment, and the consequences on damage 10
seedlings;

*  investipate the impact of vegetation mmediately
around a seedling on its sisk of belag browsed;

+ develop methods for monitoring damage and
predicting risi,




design appropriate oplions © reduce browsing
damage through various planting strategies.

Outcomes

» In a forestry environment in north-west Tasmania
comprising & young . nitens plantation, established
plantations, aative forest and grassland, the 12-hour
foraging range of mdividual Bennett’s wallables,
Tasmanian pademelons aud broshtail possums was
generally less than 10 ha (Table 2). During this
period, which began one hour before sunset, animals
also moved Jess than 1.6 ke and not @l animals ased
the young plantation (Figare 13},

= Highly visible Pinus radiata seedlings were more
damaged by browsing mammsls than seedlings
bidden by vegetation on a plantation in south-casiersn
‘Tasmarnia. When browsing pressare was high,
however, most secdlings were eventually found and
caten.

us

E0 hetiex

-

LEGEND 1

2 Pazeum femated

O Benmew's wallasby (fermale)

S Dt drack !/
N Gravel roag

AN Wenteesay
[ Flawiy astablished Fucalyptis aitens piantation jwindrows shown in black}
[ Oier Bucatyatus nitans plastation
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o In captive snimal trials, P oradiate seedlings were

more damaged if they were planted in large patchies
of grass than on bare ground, ¥ the patches were
small and easy t© move between, there was no
difference in damage fo scedlings on grass or bare
ground patches.

»  Insect damage i the establishment phase of an

papoisoned E. aifens plantation was shown 10 be a8,
or more, severe than mammal damage, During the
frst six months after planting, mammal damage in
the yain region (~20 ha) of 2 plantation in northern
Tasmania was minimal (though severe in small
regions), Cumulative mamunal damage (% foliage
gone) reached a maumum of only 1.4% and mainly
occurred within the first month after planting. Insect
darpage increased progressively and reached a
maxirmm of 10.5%. Over the next six months,
mammal damage increased, particularly between
Juby and September, and cumulative damage reached
8.0%:,

Table 2 : Mean 12-how foraging range for Bennet's
wallabies, pademelons and possums.

Species Sarmgrle sie Foenging range & s (hi}
Bennett’s wallabry & 466 + 20200
Tasvmmtean pademelon iP5 3T 22710
Brusliladt possum 18 7.4 = 5,700

Goals

»  Pescribe relationship belween browsing mamiial
densities on a newly established E, nifens plantation
and damage to seedlings over time,

«  Quaniify the ewent to which herbivores reduce
vegetation biomass andfor change the plant
community on plantations.

s Develop an efficient user-friendly moniforing system
for operations stafl to quantify browsing damage on
new plantations,

Figure 13:

A Map of a Gunas Forest
Produst plartation site at
Ridgley showing the

12 hour foraging ranges of
two radic-coliared ankmals
churing one night, This
Benneit’s wallaby spent
most of her thne on the
youry plantation wheraas,
ot this ocaasion, the
posstm stayed mainly in
native torest,
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Project C5

Leader
r Caroline Mohammed

Staft

Ms Karen Barry
Ms Alieta Eyles
Ms Marie Yee

B Yuan Zi Qing
Ms Kate Harrison

Strategies to minimise loss
due to fungal attack

Background

The objective of this project is 1o acgquire knowledge
that will allow the development of management tools
1o lmit the impact of micro organisms, especially
fungl, such as stem decay fungl and the leaf spot
pathogen Mycosphaerefla, Benefits to industry are
likely to be significant if stem defects In pruned and
thinned eucalypts can be betfer understood and
predicted, and management steategles prescribed to
reduce incidence i solid wood products,

Specific objectives are

o identify defence mechanisms used o resirict the
spread of decay, especially in pruned and thinned
E. nitens and K. globulus plantations destined for
selid wood production;

e determine the identity and pathogenicity of the
decay Fungi involved in pruning-associated decay;

«  chucidate the role and mechanisms of formation of
kino veing and pockets;

*  <detenmine the effects of pruning severity and soil
nerition on severity of decay;

*  develop a bloassay 0 screen for resistance o the
pathogen Mycosphaerelfa; sim 1o use this assay a8
4 ool for disease resistance breeding, whether by
classical or molecular technigues,

Outcomes

= A study of E, wnitensy assessing the defence
responses to decay showed that the season of
wounding, and the type of fungl that become
established in wounds, influence the degree of
defence response. Sterile Inoculations and weakly-
aggressive fungl were associared with likde or no
reaction wone formation, while aggressive Tungd
elicited more  discolouration  and  phenolic
gecumulation in advance of infection. This
suggests that non-aggressive fungi are less tolerant
of the inherent xylem microenvironment, and
active defence Tesponses are nof requiced.

*  The severity of praning conducted on young
E. globulug in the field affected the level of decay
observed at the final harvest in lare 2000,
E. globulus scems capable of withstanding
cemoval of 309% of the crown leagth without

reduction in growth or increase in decay. Removy
of T0% of crown length resolted in reduced growd
and a sigotficantly greater incldence of axially
spreading decay outhreaks.

Approximately 100 anidentilied fungal isolateg
were obtained from prusing-associsted decay
columns in K. mitens and £ globuiuy trees in the
feld, These isolates with reference isolates of
identified decay fongi have been characterised ang
grouped by  restriction  Fragment  lengih
polymorphism (RELP)Y profiles,

Colleagues at Wellesbourne induced the sexual
form in culture for Mycosphaerefla cryptica as
well as M. tfasmaniensis, pathogenic Fungal leal
pathogens of £ sitens and B plobulus
Tasmania. Obtaining sexual spores in culture will
permit the development of a controlled resistance-
screening program based on artificial infection.

Wound response to different stem  damage
treatnents (application of dry ice, 2-chlorocthyl-
phosphonic acid [CEPAL injection, bruising,
drilling with and without fangal inoculations) in
Lo-year-old F. nirens and E. globulus confirmed
that kino vein Formation is solely a wound
response (1.2, nof 4 biological agent).

£, witens wrees droughted for three months
produced only a few and small kino veins, and
kino veins were generally not induced by CEPA,
These findings are i accordance with anecdotal
evidence suggesting that this species is ideal for
the commaercial production of kino-free timber,

Investigation of fungal and insect assemblages
agsockated with rotting wood 1o a 3d-yearold
regrowth forest dominated by £ obligua in the
Huon Valley, Warra, indicated that fungal species
present amd species richness can vary significantly
between small and large logs at the same stage of
decay (of the 51 species of fungi isolaed, only 11
were common (o both log types),

Pacticutar types of rotted wood were only found in
the large Togs and not small logs, and there appears
10 be a common comununity of beetles within these
rob types. For example, prostomids, curculionids,
cerylonids and pselaphids are consistently found in
the red-brown blocky rot type. As expected, there
15 a distinet suite of beetle species cocuring in the
heartwood and the surface/sapwood.
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Goals

Determine  factors  influencing  suatimicrobial
defouce mechanisms {reaction zone and wound
tissue formation} in B adfrens and E. globudus,
including both physiological and nutritional
congiderations,

Hxamine the underlying mechanisms of kino
formation and possible environmental and
svicaltural infloences on the incidence of this
type of stem defect in plantation eucalypts.

Hdentify fusgl associated with decay colammg
orfginating from pruning wounds by a similarity

analysis with the molecular profiles of known
decay fungi. Further tes! the pathogenicity of these
fangh to K. aitens and E. globulus on trees in the
fiekd

Continue studies 10 promofe spore production in
culture and to develop a screening method to be
used on very voung plants to {est the vesistance of
eucalypts o Mycosphaerella. Work on methods to
detect spores in the field by a user-friendly
immunologically based spore-trapping technique.

Transverse section of king vein in the xylam of S-year-old
E. obfigua 38 days post-induction with CEPA appiication.
Stained with toluidine bhue,
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Education
and
Technology
Transfer
Program

Manager
By Neit Davidson

Staff

B Philip Brown

Dr Eleanor Bruce
Prof Rob Clark

r David Dolay

Mr Bichard Doyle

Mr Greg Dutkowski
Prof Rabert Henry

Dr Mark Hovenden
Prof Jamie Kirkpatrick
B Sinniah
hMahendraralah

Dr Peter MoQuillan
Dy Meville Mendham
Mr Dighy Race

Prof Jim Reid

By Alistalr Richardson
Dr Sergey Shabala
Dr Robert Wiltshire

Background

The Fducation and Technology Transfer Program

coordinates:

»  inake of postgraduate students across the three
research programs and five university pariners in
the CRC, and involvement of CRC saff in
education and {ralning;

« wansfer of technology from research programs o
the industriad partners in the CRC and to small end

users of forest technology, particuladly farmer
groups; and

* aetivities to raise public awareness of CRC
research in sustainable forestry, and to develop a
CRC ethos.

The principal objectives are (!

* develop a national centre of excellence for
postgraduate training, with emphasis on fraining
graduates relevant (o the indostry sector. This
includes invelving staff from partner organisations
in feaching and supervision of university students;

¢ rapidly transfer the tochoology arising from
research condocted at the Centre to indusirial
parmers and other end users;

* publish rescarch of international gquality so
Austratia and the CRC are seen as world leaders in
phaniation Forestry; and

o raise community awareness of CRC activities and
the value 0 Aupstralin of a sustainably managed
forest industry.

Qutcomes

Edueation

+  the Centre has 74 PhD, M3Sc and Honours
students currently enrolled. OF the postgraduate
students, 16 were atfracted from industry, 18 are oo
scholarships  with  industry  support (APA-L
SPIRT/ARC, FFIC, LWRDC, FWPRIDC, CSIRO,
DPIQ, Swgte Forests of NSW, & consortinm of
industries including CRC partuers and Bioforest,
Chile}, and a further 23 are on competitive national
scholarships (APA, ARC, AIDARB). Ouly 11 are
supported salely by JCRC PhD scholarships.
Twelve students have CRC wop-ups 10 APA or ARC
scholarships (see Tables 3 and 4 for details).

*  Hwo PhD students won awards this year: Dugald
Close was awarded 31 300 by the Australian

Academy of Science to attend ‘Science at the
Shine Dome’ in Canberra, which provided adviee
to young scientists on early career development,
and Helen Nahrung was awarded the Maxwe]
Ralph Jacobs Travel Grant to "Sample populationy
of FEuealypius leal bectle {Chrysophthary

agricola) from mainland Australia for host range,
distribution and genetic variation bebween $ifeg
and  states”.  Two  stndents  won  Honows l
scholarships at the University of Tasmania: Fions l
Poke received the ¥ Malcom Gillies Scholarship of
$1 500, and Susan Poster received the HN Barber
Scholaship of $1 060,

Supervision of postgraduate and Honours students is
widely distributed amongst CRC partaer Institutions
with 39 of the 76 supervisors of Honowrs, MSc and
PhD projects being non-university  departmental
stafl (see Table 5 for details).

Eight CRC scientists, who are pot sfaff of
university departments, contributed to university
courses in felds allied to their research: Dy Nei
Davidson in  Physiological Plant  Ecology,
3¢ Philip Smethurst m Soi Fertility, Dr Brad Potfs
in Geneties, Dr Clare McArthur in Vertebrate
Zoology, [r Dorothy Steane in Phylogenetics,
Dr Zhihong Xu in Soil Science, Dr Mariis
Steinbauer in Insect Management for Forestry, and
Dr Mark Hunt in Plantation Silvicaliwre. Br Nedl
Davidson coordinates a four-year underpradunte
course, ‘Forest Beology’, designed for students
with an isterest in forestry at the University of
Tasmania,

Twelve postdocroral Fellows worked with the
Centre in 2000/0F: Dr K Thamares in molecular
genetics (CSIRO FER, Canberral, Dr M Steinbauer
in entomology (CSIRO Enro), Dr M Shepherd in
molecular biclogy (SCUY, Dr H Dungey in forest
genetics {QFRLY, Dr N Prasolova on soll nutrition
(Gih, Dr D Steane and Dr B Patterson
molecular genetics {(UT), Dr F Henskens on
canopy nitrogendynamics (CSIRG FFE, Hobarth
Dr A Loch on pest management of blue gums
{CSIRO Ereo), Dr S Resh on biomass partiioning
to roots and root respiration (CSIRO FFP, Hobarth
Dr A Mitchell {CSIRO FFPY on gvaiiability of base
cations, and ] Medhurst 3JT) on blackwood
physiology and silviculmre.

The CRC hosted nine visiting scientists during
2000/01.
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The Genetic Inprovement Program had visits from
Dr Suve Carson and Dr Mike Carson, both
previously senior scientists with FRI in New
Zealand and now private consuliants.

- By Sue Carson  spent  six weeks
(March—April 2001 working wih Dr Mery
Shepherd and Prof Robert Henry at SCU on
genetic  mapping,  targe-seale  QTL
experiments and marker-aided selection in
hybrid pines.

- Dr Mike Carson worked with Dr Mark Humt
and Py Mark Dicters at QFRI on the
prediction of genetic gain from deployment
options for tropical pine hybrids, and the
options for the integration of biotechnology
and molecular genetics into the current
clonal festing and deployment program in
Queensland.

The Sustainable Management Program had visis
from Dr Kenncth Lundkvist, Assoc Prof Deping
Li, Prof Dona Rockwood and Dr Bermard Ludwig,

Dr Kenneth Lundkvist (Department of
Forest Genetics, Swedish Universily of
Agricoltural Sciences, Uppsala, Sweden)

atid worked at QFRI with Dr Zhihong X on
analysis of inheritance of water and nuirient
use efficiency in hoop pine families and
exotic Fy hybrid clopes.

Assoc Prof Deping 14 {Institute of Soil
Science, Chinese Academy of Sciences,
Nanjing, PR China) visited {rom
28 hane-24 December 2000, and worked at
QFRI with Dr Zhihong Xu on the effect of
harvesting compaction on soil and mineral
nitrogen dynamics.

Prof Byon Rockwood (School of Forest
Resources and Conservation, University of
Florida, Gainesville, Florida) visited QFRI
for five months and worked with Dr Mark
Deters and Dr Marks Nester on “Growth
and yield predictions for Fy clones of Pinug
elfiorii x P caribaea var hondurensis’.

Dy Bernard Ludwig (astitite of Sotl Science
and  TForest Nutrition, University of
Gottingen, Germany) visited Dr Andrew
Mitchell in Hobart to work on modelling
cation buffering capacity in a range of forest
soils,

The Resource Protection Program had a visit from
Prof David Lindenmayer, Prof Tony Dixon, and
Brendan Murphy,

r David Lindenmayer {Research School of
Riological Sciences at ANU), expert on
fragmemtation of vertebrate populations,
vigited UT and attended & workshop ron by
the Resource Protection Program ‘Plantation
design and fauna copservation in Tasmania’.

Prof Tony Dixon {(Emerilus Professor,
School of Biological Sciences, University of
Fast Anglia), expert on ladybirds and
biological control, visited the CRC in Hobart
for two days.

Brendan Murphy, PhD stwdent from
University of Canterbury, NZ, also worked
with the Resouorce Protection Program for
four months stidying egg parasitoids of
Fucalypies Teaf beetles in Tasmania
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Technology transfer
+  Major evenis run by the CRC this year included:

an Annual Meeting held at Hamillon in
Oetober 2000, hosted by Timbercorp, which
addressed the theme ‘Site selectios’. This
meeting, with 120 participants, provided an
excellent opportusity for all partners to
discuss Issues critical to the industry, Much
discussion was focused on the issue of
ground-waier storzge and #s availability
throughout a rotation. The proceedings were
published as a CRC Technical Report;

# short comrse entitled ‘Breeding objective
definition and breeding value prediction’
hekd in Hobart between 26 asd 28 February
2001, Twenty-seven people sailended,
representing a broad cross-section of CRC
members, other Australian breeders and
sfudents, with a number of international
visitors. Participants were introduced (o the
basics of modern breeding ohiectives and
genetic evaluation methods. The atm of the
organisers was {0 empower participan(s {o
apply these methods in thelr Operalional
breeding programs,

a ‘Hield day and workshop on monitoring
browsing damage i plantstiong” held in
March 2001 at Hollybank Forestry Centre,
Lilydale, Tasmanis, attended by 30 forest
industry research and operations staff, The
aimi was 0 develop an industry-wide
standard for assessing browsing damage;

a ‘Fertiliser review workshop and field day’,
held on 19 and 20 Mach 200), which
compiled a national datsbase on growth
responses 1o fertdlisers, from which a
summary of fertiliser responses  was
developed;

2 'Blackwood workshop and field day’, held
on 3G November 2000, which summarised
current knowledge on physiology and
silviculture of Blackwood (30 pasticipants};

a workshop, ‘Agiumn gum moth - Host
preference, selection and resistance’, held at
(GiJs North-West Centre in Ridgley on 5 and
& Jupe 2001 It was designed 1o assist
planiation managers in choosing plantation
stock that may help to reduce pesticide use
{25 participants);

- a ‘Hoop pine field day’ held on 22 March
2001 o showcase major recent research
findings in so0il nuirition and silviculiure of
hoop pine (33 participants);

- a ‘Native forest managemeni field day’ g
QFRI on 30 June 2061

E a ‘Molecular genetics awareness forum” held
in copjunction with DPIG Forestry ip
Brisbane; and

B two visits by CRC-SPE staff to Ching
{funded by the Chinese goverument} g
provide advice oa eucalypt plantation
forestry.

The CRC ran a wide range of technology transfer
activities for pariners during 2000/01. These
inctuded 153 public presentations which consisled
of 78 seminars, seven CRC-run workshops, and a
total of 60 workshop presentations, one short
course, seven feld days, and meetings involving
industry staff. The CRC produced 132 technical
publications £26 in the CRC Technical Publication
series), 24 news sheets CHot O the Seed Bed',
‘Beyond the Black Stump® and “Pest O3, and
four articles in partner newspapers and news sheets
{sec Technology Transfer Table 6).

The CRC published 1063 research papers in
reforeed Journals, 132 unrefereed articles, and

17 theses.

The CRC publications database has been building

progressively during 2000/01 and now provides 8

mator resource for CRC partners (90 registered
USEFS )

Documented visits to individual CRC partners and
between nodes of the CRC {Hobart, Canberri
Brisbane, Gympie} total 508 person-days [for
2000/41.

CRO seminar presentations conducted in Hobarl
are now available on the web by video link to all
partners,

Four major cuscomes from CRC research have
been identificd for development of technology

transfer packages, These packages, directl)

usenble in forestry operations, will be transferred
to partners who have expressed interest in (his
fechiology.

Takdns 2 7D Dacoarcoh Stirvdoanto
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Table 4. Student enrolments and funding source

Number of Students Funding
CRC Schotarship 11
Total number of students 74 APA Scholarship ) 19
CRC fop-up of APA Scholarship  (12)
AHRC 2
Full/ParfTime:  Full Time 81 APA-{ 4
University of Tasmania/CRC 1
ANU/{C}}RC 1
CSIR 2
Degree bl > industry (CRC partners) 1
MSe 13
PhD 56 DPIYCRC 1
FFIC 2
LWRDC E
GRC Programs  Genetic Improvement 28 gﬁ;\fgg@c E
Sustainable Management 29 AIDAR 1
Resource Protection 17 Bioforest (Chile) 1
Total 54
» In the tast vear there have been four arlicles in bring together a wide cross section of CRC

newspapers and industry news sheets, and 8 iems
in the electronie media, including four TV
segments relating to Centre activities {see Public
Prosentations ).

scientists and inchustrial partners and to feature the
postgracduate student contribution fo the research
of the CRC.

Transter Tow major cutcomes from CRC research

e A book ‘Farm Forestry Fechnical and Business to industry as technology tramsfer packages
Handbook’ being written by the CRC in directly useable in forestry operations,
association with Serve-Ag, PFT and TEGA, and
funded by NHT, is now complefe, Use generic CRC technology for the benefit of

other end users in the forestry sector. To this end,

Goals develop a protocol and establish demonstration

«  Host an ‘Interpatiopal Conference on Euocalypt native eucalypt plantations n low-rainfall regions
Productivity: a synthesis of the environmental, of the midlands of Tasmania in areas affected by
physiological, genetic and silvicultural factors that rural tree decline (Tunded by the Natural Heritage
#ffect encalypt productivity’, Bucprod 2002, in Trust).

September 2002,
o Hold an Annual Meeting in October 2001 at

Cajoundra in Queensiand on "Maximising returis
from plantations’. The aim of this meeting i o
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Table 5: Supervisors and the number of CRC students they supervised

Supervisors

Dr G Allen

Ag Sct UT

Dr L Aplotaza®
ur

Or P Barker
NPWS

Or M Battaghia®
CSIRO FFP

B M Bacthus
ANU

By C Beadie"
CBIRO FFP

B 5 Berners-Price
3U

Dr b Drown”
E__i'

Dr P Brown
Ag Soi UT

Dr § Bruce
Geog Env St UT
r K Bubb®
QFRI

Prof R Clark
Ag St Ut

Or A Clark

Uua

O P Cooper
ANU

D N Davidson”
CRC

Prof A Delves
SCU

B M Dieters”
QFRI

B B de Litte™
NEP

¥ B Dolay
L)

Br 8 Dovers
Ul (Craswick)

Mr R Dovie
UT

Dr H Dungey”
QIFRY

Dr H Eftioit”
FT

Or B Floyd”
CSIRO Ento

Ms A Fulton
Ag Scit UT

Dr A Gilmouwr® 1 D | Phifiips
NEW Ag QU
8 {r B Greaves” 1 Ir B Potis”
Prant Soi UT CRE
2 {3r K Harding” 2 Dr J Ralson™
QFRI CSIRG Fre
1 Prof B Henry 3 Ms C Raymond”
8CU CSIRO FFP
2 Mr J Hickey" 2 Prof J Reid
T Plant Sei UT
1 {r G Holz* 1 Dr A Richardson
NFP Ut
8 Dr M Movenden 2 Dr H Ross
Plant Sei UT AN
1 Ass Prof J Hughes 2 Dr P FByan®
GUy CSIROQ FFP
2 Br M Hurlay 1 Ass Prof P Saffigna
Ag Sci UT GU
2 Prof P Kanowski 5 Dr & Shabala
AMU UY
1 By P Khanna® 1 Dr M Shepherd®
C3IRO CRC
1 Dr G Kile* 1 Dr P Smethurst®
CBIRG FFP CSIRG FFP
b4 Prof J Kirkpatrick 1 Dr M Statham®
LT TIAR
1 r B Lee™ 1 Dr B Steans®
QFFRi ur
1 Dr B 1 Or M Steinbauer”
NCSU USA) CSIRO Ent
6 Dr J Madden”® 2 ¥ R Taylor
Ag Sci UT FT
1 O ¢ MeArthure 3 Dy J Trueman
CRC AN
5 Ass Prof 3 Mclean 1 I B Vaillancourt
Pharmacy UT Prant Bei UT
4 Dr P kteQuilian 3 Dr G Wardell-Johnson
Geography UT 51
1 Prof R Menary 2 Dr [ Wiliams
Ag Sci UT ur
1 P N Mendbham 1 Dr R Wiltshire
Ag Sci UT Plant St LT
1 Dr C Moharmmed 5 B 2K
Ag Sci UT/CSIROG QFHI
5 hAr W Neilsen® 1 Br B Yu
FT GU
1 By G Mikles® 2
QFRI
2 Br £ Pinkard” 1
FT
2 Dr H Proctor™ 1
QFRI
*Supervisors who are not university departmental staff. = 39
**Interpational supervisors w ]
University departmental supervisors = 36
Total = 70
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Strategy for the technology
transfer program

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

1. Invelvement of industrial partrers in planning
reseqroh projects and running experiments

Most CRC research s conducted using company trials,
or trials established on company land, 50 companies
are imvolved at the owtset with the plasning and
wplementation of research projects and  have
ownership of them. Regearch plans for these
experiments are Todged with the companies, and
nclude an agreed protocol for the research. The
company partners allocate stalf  tme (in-kind
comtributions} to CRC research projects so effective
interaction can occur. The Program Coordinating
Committees of the CRC retain an overview of these
research projects. They prioritise research angd set
‘deliverables’ (research outcomes that can be directly
used by indusiry),

2. Early transfer of results

The carly trausfer of results starls with informal
iteractions (phone, fax, email and visits to company
shes). Formal transfer starts with ap electronic or faxed
summary of the applications of recent research, as an
A4 page, entitled ‘Hot Off the Seedbed’ (Genetic
Improvement Program), ‘Beyond the Black Stump’
(Sustainable Management Program), or ‘Pest Off7
{Resource Protection Program). Company responses
will then determiine whether 1t 18 best {o organise a
seminar, workshop, short course or field day on the
topic. Later stages of transfer are through technical
reports, unrefereed papers and refereed journal papers.
Technology Transfer Officer, Greg Dutkowski, liaises
with industrial partners and researchers to develop a
better understanding between these groups within the
CRC and to facilitate the adoption of the technology
most appropriate to cach industry partner’s needs.

A full Bist of technology transfer activities conducted
by the CRC in 2000/01 s presented in Table 6.

3. Development of training courses and workshops in

modern forestry technigues for company staff and

other end users of CRC research

+  Examples of techoical training courses run by the
CRC for company staff in 2000/01 include a shon
conrse entitled ‘Breeding objective definition and

breeding vatue prediction’, and workshops on
monitoring  browsing damage in plan{itions,
fertilisers, blackwood, astwmn gum moth, hoop
pine, and native forest management. A total of
sever: workshops, one course and seven field days
were conducted during this year.

Techmology transfer also occurs through training
provided by the CRC 1o its postgraduates. Recent
Phy geaduates transfer new technology 1o thelr
employers. Fourleen company staff are enrolled in
Prl>  and  MSc  courses  while sl
employed: T Wardlaw (Forest Pathologist,
FTy 8§ Candy (Swatistician, FTh P Kube {Tree
Breeder, FT: P Volker (Consultant, Serve-
Agy R Pescock (Research Scientist, Department
of Phnping, NSWY € Hawkins (Forester,
GLy, M Neyland (Research Officer, FI) P Adams
(Forest Nuwrition, ¥y D Mummery {Rescarch
Scientist, CSIRO FFPy, € Raymond {Research
Scientigt, CSTRO FFPY, G Loper (Forester, INTA,
Argentina), P Rojas  (Forester, Bioforests,
Chile}; G Unwin (Lectarer in Farm Forestry, UT),
and P Foon {Senior TFechnician, Exotic Pines,
QFRTL. Three resigned their positions to conduct
research bul intend returaing to  industiy:
¢i Dutkowski (Technical Manager, Bunpings
Treefarms), J Medhuorst (F1), and A Gibbons
(Fechnician, CSIRO FFPL A further 19 of our
students are on scholarships supported by industry
{see Tables 3 and 4).

The success of our students in obtaining
employment  in  the forest industry was
demonstrated by recent  appointments
Dr E Pinkard (Forest Management, FT},
Dy M Hunt (Manager, Genctics Program, QFRI),
1 D Race (Research Associate in farm forestry,
ANUY, Dy 1 Medhurst  (Postdoc, Swedish
University of Agricultural Sciences, {Ippsala,
Sweden), K Barry (Research Assistant it R,
CRC-SPEY, D Close {Research Assistant in SM,
CRC-SPEY, T Sirmoul (Fechnical Sales Support
Officer, BASF Apst Ltd), R Jones {Research
Officer, Centre for Plant Conservation Genetics.
SCUY, L Pietrzykowski (Technical Assistant in RE,
CRO-SPEY, Dr B Howlett (Research Assistant,
GU).
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Industrial
Uptake

The new technologies developed by the research
programs, which have been transforred o industrial

pariners and other end users, are outlined below,

Genetic Improvement Program

*

The assessment of reproductive mrales such as self
wcompatibility, fowering time and reproductive
output are being integrated by the Southern Tree
Breeding Association {STBA} and partrers into the
development of seed production systems for
cucalypis,

Studies of genctic parnmeters in £, globulus are
being used to gukde STBA analyses for breeding
and selection,

Eight-year growth data for E. globufus, collected
by the CRC-SPF for rescarch purposes, was passed
on to STRA for the National Breeding Values
Analysis.

Breeding values for Mycosphoerella resistance
were calculated as a spin-off of & resecarch project
and passed on to the industrial partner Gunng
Limited,

Warking closely with ndustrial pariner Forestry
Tasrania on a collaborative SPIRT research grant
simed at bmproving E. sitens seed and scedling
guality, this project has assisted i identifying
factors resulting in seedling  mortality and
abnormalities in the Forestry Tasmania pursery,

CRC representation on the STBA Board (Creg
Dutkowski, Sandra  Hetherington, Richard
Breidaht), and on the Techpical Committee, and
Quantitative  Genetics  and  Dala
Management Sub-Comunittees (Greg Dutkowski),
has assisted in the vansfer of technology from the
program to hs paster

Research,

This year has seen further development in the
design of TREEPLAN® and DATAMAN®
breeding value prediction and data management
systems, These constitute major innovations at the
industry level,

STBA now incorporates fingerprinting in its
breeding strategy.

Murker pollen technology was transferred to
STBA, and is being used o optimise crossing
procedures.

Sustainable Management Program

»

Inchustrial partners have made increased use of the
CaCly-P analysis system developed by the CRC,

Intensive N-fertilisation program of later-age
fFerrilising to maintain canopies for solid wood
production is planned For the cucalypt plantationy
of a major partner,

Recommendations on the effective use of N
fertitisers in second rotation hoop pine plantations
are currently being developed and adopted by DPY
Forestry Queensiand. This will lead to significant
improvement in hoop pine plantation productivity
and profitability in Queensland.

Lise of shading (with shadecloth) to reduce impact
of cold-indoced photoinhibition has been adoped
by several nurseries.

Based on CRC research on the physical and
chemical characteristics of seedling leaves which
are  most planting
environments, seedling specifications have been
revised by nurseries supplying Timbercorp.

favourable For different

Private Forests Tasmania expanded ProMoD as a
decision support system in Version 3 of the Fam
Forestry Toolbox.

ProMop s now used by many companies o aid
site selection. It is alse ased by independest
foresters 10 audit productivity claimg made by
investment companies,

The new dynamic ProMon can simulate stand
water dynamies, prodict stand response to fertiliser
and show productivity in the second rotation, It 8
now being used by two companies for examining
the visks assoclated with plantation establishment.

Statistical and modelling assistance has been
provided to vartous CRC partners.

Resource Protection Program

L

The mew Farm Forestry Toolbox version 3
developed by Private Forests Tasmania, Foresiry
Tasmania and the CRC, has a major new
innovation: keys and descriptions of coramo
forest health problems. The diagnostic keys and
descriptions include hundreds of lmages of &
main pests and diseases that affect the health of
cucalypt and pine plantatdons,

Ad
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»  The draft msect pest surveillance and monitoring
manpal produced for the Western Anstralian Bloe
Gum Industry Pest Management Grosp is being
employed  to improve carrent  surveillance
techniques and efficacy of insecticide applications,

o Western Australian cocalypt plantation companies
are successinlly employing monitoring techniques
and economic threshokds for mstumn gam moth as
recommended n a field manual produced for the
industry.

+  Timbercorp is adopting the st of mesh sleeves
{(which enclose the ro0t 5ysiom and fower stém),
instend of insecticide, to control the plantation
establishment pest, African black beetle.

o Browsing damage assessment scores developed by
e CRO are now being used by 1w pariness,
Forestry Tasmania and Norske Skog Paper Mills.

Membership

On | foly 2000, Avstralian Plantation Timber (APT)
jotned the CRC as a core partner with Dr Erica Shedley
as its Board representative. A nomber of CRC-SPF
members had & change of ownership and/or name
during 2000/01. Fleicher Challenge Paper was taken
over by Norske Skog Paper Mills (Australia) Pty Lad.
Boral Timber Tasmania and later North TForest
Products Limited were taken over by Gunns Limised,
the memberships being held in the name of Gunns
Limited and Guans Forest Products Pty Lid A
proposal 1o change to one core membership is being
considered. Sorico Treeforms Pty Ltd is now WACAP
Treefarms Pry Lid, and Primary Industries Corporation
CQueensland is now Department of Primary Industries
Quecnsiand.

Staff
AH staff of the CRC are histed in Attachment B under
thely member organisations,

Director

The Director of the CRC-SPF, Prof Jim Reid, accepied
au appointment as Dean of the Faculty of Science and
Technology al the University of Tasmania and his
resignation is effective from 30 August 2001, Although
not strictly within the period covered by this repory, it
is fitting o pay tribute to him,

It &5 with great regret that the Board and Dwimess Jim
Reid's decision to depart from the CRC for Sustainable
Production  Forestrv.  Jim  leaves  for  rofally
wnderstandable reasons. We congratlare him for his
promerion within the University and acknowledge the

Jact that he has been CEQ with the CRC for 10 years.

Jt is particarly significant that Jimt has kept up his
university responsibifities as well as those of the CRC

for tits period. 'l never forget the time when Geoff

Vassghan of the CRC Commitiee asked Jin could e do
the job with ondy 50 per cent of his time devoted to the
CRC? Jim replied “Then swhat am I not doing?* Geoff

Virsghan was stumped.

The fact is, Jim Reid {5 possessed of an exceptional
capacity and this has been evident in all that he has
done for the CRC. Without putting 100 fine a point on
i, the bid for o second ronnd was @ lay-down niisére
dise to the way the CRC had performed under Jim's
Jeadership, and because of he depth of the second
yound bid. Private sector compaiies have been very
keen to become part of the CRC and, wihile it is foir to
say life hasn' afways been bed of roses, either due 10
Jim or because of some degree of wisdom on the
Board, we've alwayy worked Hhrough any dissonance.
The really big challenge for the CRC is to survive
without tim Reid and to try to re-invent iself for
another round of Commonwealih funding, or 1o
survive as a quasi-commercial entty. No one s
irreplaceable but 1o my mind Jim must come close!
And we all hope we'll see plenty of Jim in his new
guise where he'll have sone chance {0 interact.

Jodm Kerin, Chairinan

Staff movements

Dy Geoff Allen’s contract as an Insect Heologist (50%)
with the CRC finished in December 2000. He accepted
s full-time appointment with the School of
Agricnitural Science, University of Tasmania, and has
vemained joint Leader of CRC entomology projects C1
and 2 in the Resource Protection Program,
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Do Luis Apiolaza, Quantitative Geneticigt with the
Genetic  Improvement Program, replaced Creg
Dutkowski as Leader of project A2

Linda Ballard commenced as part-time Techaician in
the Genetic Improvement Program (Hobart) in May
2001,

Karen Barry was appointed on a shorl-term contract as
Research Assistant in the Resource Protection Program
{Hobart) in March 2001,

Shelley Caswell, who was seconded fo Human
Resources, University of Tasmania, retwrned o the
CRC as Administrative Officer in March 2001,

Kerrie Catchpoole commenced as Scientist, Decision
Support Systemns, in the Sustainable Management
Program {Gymple, Qld) in September 2000

Dr Paul Chambers finished big contract as Postdoctorad

Fellow o the Genetic Improvement Program (Hobast)
ir December 2000.

D Chengrong Chen commenced as Research Fellow
in the Sustainable Masagement Program {Uriffith
Halversity} in January 2001,

Michael Cross, Technician in moleculsr genetics at
Southern Cross University, reduced his appointment to
part time i April 2001,

Dy Heidi Bungey, Quantitative Geneticist in the
Genetie  Improvement Program  {Gympie Qld),
resigned December 2000,

Dr Maring Hurley, Insect Ecologist in the Resowrce
Protection Program {(Hobart), Aaished her contract in
Becember 2000,

Siobhan Jones, who was Administrative Officer
during Sheley Caswell’s secondment to Human
Resourees, resigued in October 2000,

David Lyons was appointed Buosiness Manager in Aprid
2004 following the resignation of Corvine Condie in
January.

Andrew MacDonald, Technician in the Genetic
{mprovement Program {Hobaret) resigned March 2001,

Dy Mamore Matsuki commenced as Insect Eoologiy
in the Resource Protection Program {(Hobart) i
February 2001,

Jane Medhurst, Postdoctoral Fellow working op
blackwood silviculture in the Sustainsble Managemen
Progeam (Hobart), resigned in May 2001,

Py Garth Nikles, Principal Tree Breeder in the Genetic
improvement Program {Gympie Qld), retired July
2000,

Ruth  Osborge, Technician in the Sustainable
Magagement Program (Hobart), resigned in Jupe
2061,

I3y Sigrid Resh, Postdoctoral Fellow, working on
beloweground carbon alocation in the Sustainablk
Management Program (Hobart) resigned in May 2001

Leon Savage commenced as Technickan in the Genetic
Improvement and Sustainable Management Programs
(Hobart) in May 2001, replacing Alex Bradley who
resigned in June 2001,

Dianne Tmuobling fnished her contract as part-time
Administrative Assistant in Hobart but reloraed later in
the year on o shoriferm contract o assist in the
Hducation and Technology Transfer program.

2 Karen Thamarus, Molecular Geneticist in Genetic
improvement Program  (Canberra), finished hes
contract in March 2001,

D Reddy Thumma was appointed Postdoctorsl Fellow
in molecular genetics in the Genetic fmprovemenl
Program (Canberra) in April 2001,

Ingrid van Potten commenced as part-fime Economist
(Hobart) in July 2000,

Postgraduate students
The following CRC-SPF students received their Phb
degrees in 2000/01

Karen Barry

Degald Close

Bradley Howlett

Jane Medhurst

Dighy Race

Tara Skmmul
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The foliowing students commenced postgraduate Administration

research with the CRC in 2000/01: ‘The number of meetings held by the Board and other
Sue Baker—PhD, University of Tasmania committess during 2000/01 were as follows:
Fules Freeman—MSe, University of Tasmania Board of Management 3
Hzheng He~-PhD, Griffith University Management Committee 12
Tim Jongs-PhD, University of Tasmania Advisory Pancl i
Elisha Ladharms—PhD, Umiversity of Cueensiand Program Coogdinating Committees
Marian McGowan—MSe, Usiversity of Tasmania Genctic Improvement 2
Anne Perry--PhD, University of Queensland Sustzinable Management 2
Simon Whittock--Phi3, University of Tasmania Resource Protection 2

SPECIFIED PERSONNEL

Title, Name and Contributing Organisation e thme
Role i €RC
Prof James Reid University of Tasmanta 50
Director

Dr Russell Haines Department of Primary Iadustires Queensiand 4
Deputy Director

Dy David de Little Gunns Forest Froduets 64

Chair, Advisory Panel

Program Managers

Dy Chris Beadle CSIRGC Forestry and Forest Products 80
Sustainable Mangement

Dy Clare McArthur Unjversily of Tasmania HEY
Resource Protection

¢ Brad Potts University of Tasmania 160
Cienetic Improvement

Dr Neil Davidson niversity of Tasmania 190G

Education & Technology
Transfer
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Publications

Genetic Improvement Program

Books and book chapters

Poits BM, Pederick LA (2000). Morphology,
phylogeny, origin, distribution and genetic diversity of
the ewncalypts, In 'Diseases and Pathogens of
Eucalypts”. (Bds PJ Keane, (GA Kile, ¥ Podger, and
BN Brown) pp. 11-34. (CSIRO  Publishing:
Collingwood, Victoria)

Refereed publications

Apiolaza LA, Garrick DI {2061}, Analysis of
longitudinal  data from progeny tests: some
multivariate approaches, Forest Science 41, 129140,

Apiolaza LA, Garick DI {2001). Breeding objectives
for three silvicubural regimes of Radiata Pine.
Canadian Journal of Forest Research 31, 654-662.

Apiotaza LA, Garrick DJF, Burdon RD (20060).
Optimising early selection using longitudinal data.
Silvae Generica 49, 195-200.

Dungey HS (2001}, Pine hybrids - a review of their use
performance and genetics, Forest Ecelogy and
Management 148, 243-238,

Dungey HS, Potts BM, Whitham TG, Li HR {2000), A
genetic component 1o community steucture: Hvidence
from a synthetic eucalypt hybrid population, Evolution
54, 1939-1946.

Jones TH, Potts BM (2000). CGenetic vanation ia
susceptibility of Eucalvpiuy globulus coppice regrowth
to shoot feeding weevils (Myllorhimes sp.}. Thasforests
12, 147-153,

Jordan (i, Potis BM, Chambers PG, Wiltshire RY
(2000). Quantitative genetic evidence that the timing
of vegetative phase change in Fucalyptus globulus ssp.
globulus is an adaptive twil, Australion Journal of
Botany 48, 561-367.

Lopez GA, Potts BM, Tilyard PA (2000}, Fy hybrid
inviability in Eucalyptus: the case of E ovata X
F. globulus. Heredity 858, 242-250.

McKinnon GE, Pous BM, Jackson HD, Vaiilancouwrt
RE (2001}, Chioroplast capture in the TFasmanian
eucalypis. Evolution 55, 703-71.

Mumeri A, Raymond CA (2000). Genetic parameters
and genotype-by-environment interactions for basic
density, pilodyn penetration and  diameter in
Eucalyptus globulus. Forest Genetics 7, 321-332,

Munert A, Raymoad CA (2001 Nc)l‘n—dcstrucﬁ\.e_
sampling of Eucalyprus globulus and E. nivens for
wood properties. 13, Fibre length and coarseness, Woog
Science and Technology 35, 41-56,

Patterson B, Woibang CM, Vaillancourt RE, Potg BN
{(2000). Inheritance of two chlorophyli mutans
Eucalyprus globulus. Sitvae Genetica 4%, 290-297,

in

Raymond CA, Muneri A (2001 Non-destructiy,
sampling of Fucalyprus globidus and E. nitens for
wood properties. 1. Basic density. Wood Seience ayy
Technology 38, 27-39.

Raymond CA, Schimleck LR, Muneri A, Michef] A)
(20013 Non-destructive sampling of Eucalyptug
globuius and E. nirens for wood properties. ([,
Predicted pulp yield using near infrared reflectance
analysis. Wood Science and Technology 38, 203215,

Schimleck LR, Michell Al, Raymond CA, Muneri A
(2000}, Estimation of basic dessity of Eucalypnis
globulus using near-infraved spectroscopy. Canadian
Jowrnal of Forest Research 29, 194-201.

Torner C, Wiltshire RJ, Potts BM, Vuiffancourt RE
(20069). Allozyme variation and conservation of the
Tasmanian  endemics,  Eucalyprus  risdonil
E. tenuiramis and E. coccifera. Conservation Genelies.
1, 209-216.

Tarner C, Wiltshire RJ, Potts BM, Vaillancourt RE
(2001). Variation in seedling morphology in (he)
Eucalyptus  risdonii Hook, E. tenuivamis Mg
comples. Australion Journal of Botany 49, 43-34.

Vaillancourt RE, Boomsms DB, Nicoile I {2001). Al
interesting disjunct population of Eucalypius globulis;
ssp. bicostare from South Australia. Transactions of
the Roval Society of South Austratia 125, 63-68,

Vaillancourt RE, Jackson HD (2000). A chlnl'ﬂl}‘m‘"1
DNA hypervariable region in eucalypts. Theorelt
and Applied Generics 1831, 473477,

Wei X, Borralio NMG (2000). Genetic gains i
levels of relatedness from best Hnear unbids®
prediction selection of Eucalyptus wrophylia ot pull
production in southeastern China, Canadian JoU"S
of Forest Research 30, 16011607,

In press Wi
Barbour RC, Potts BM, Vaitlancourt RE, Tibbits ©
Wilishire R (2001). Gene fow between introduess
and nalive Eucalyprus species. New Foresss.
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Costa e Silva §, Dutkowsk: GW, Gilmowr AR (2001).
Spatial analysis of height and diameter growth in
forest genetic trials, Canadian Journal of Forest
Research.

Breeman IS, Jackson B, Steane DA, McKinnon GE,
Dutkowski GW, Poits BM, Vaillancourt RE (20013,
Chioroplast DNA phylogeography of Eucalyptus
glotndus, Australion Journal of Botany 49,

tones ME, Stokoe RE, Cross MI, Scoit 1J,
Maguire TE, Shepherd M (2001} Isclation of
microsatellite locl from Spotted Gum (Corymbia
variegatgy and cross-species  amplification  in
Corymbia and Evcalyptus. Molecular Ecology Notes.

Kube PD, Raymond CA (2001). Prediction of whole
tree basic density and pulp yield using wood core
samples in Fucalyptus nitens. Appita Journal.

Lopez GA, Poits BM, Dutkowski GW, Rodriguez
Traverso M (200%). Quantitative genetics of
Eucalyptus globulus: affinitics of land race and naiive
stand ocatities. Silvae Genetica.

McKinnon GE, Vaillancourt RE, Tilyard PA, Potts BM
(200%). Maternal isheritance of the chioroplast
genome in Eucalypius globulus and interspecific
tybeids, Genome,

WMoran GF, Thamarus KA, Raymond CA, Deyon Q,
Uren T. Southerton SG (2001). Genomics of
Fucalypius wood tralis. Annals of Forest Science.

Patterson B, Vaillancourt RE, Potts BM (2001).
Fucalyptus seed collectors: beware of sampling sced
Iots from low in the canopy! Australian Foresiry.

Shepherd M, Cross M, Maguire Ti, Dieters MI,
Witliams  GC, Hesry RI 20015 Tzaﬁspcciﬁc
microsatellites for hard pines. Theoretical and Applied
{Genetics.

Steane DA, Vaillancourt RE, Russell I, Powell W,
Marshall D, Potts BM {2001). Development and
characterisation of microsatellite loci in Ewealyptus
globulus (Myrtaceae}. Silvae Genetica.

Stokoe RL, Shepherd M, Lee D, Nikles G, Henry R}
(2001}, Interspecific hybridisation between Eucalyptus
acmenoides Schaver and E. cloeziona F. Muell
(Myrtaceae). Annals of Botany.

Thamarus XA, Groom K, Murrell IC, Byme M,
Moran GI (2001). A genelic Hinkage map for Bucalyptus
globulus conmtaining microsstellite and candidate gene
loct and cambium specific expressed sequence tags
(ESTs). Theoretical and Applied Genetics,

Unreferced publications

Carson M {2001} Clonal forestry with pines - issues and
opportupities.  Fs  ‘Molecular  Genetics  and
Biotechnology Awareness Forum'. (QDPL Forestry:
Brishane, Queensland)

Carson 8D {(2001). Integrating molecalar technology
into QEFRE clonal forestry program to improve stock. In
‘Molecular Cenetics and Bictechnology Awateness
Foru'. (QDP! Forestry: Brishane, Queensiand)

Dicters MJ, Zheng Y (2001). Variation among natural
and domesticated populations of Pimey caribaea var
bahamensis when grown in Queensiand and south
China. In ‘Southern Forest Tree  Improvement
Conference’. 26-29 June, Athens, GA, USAL

Dungey HS, Kerr RE, Dieters M (2000). Compagtson of
genetic parameters estimated using an infinitesimal and
a finite tocus model in two subtropical pines and thier
inter-specific hybrid. In ‘Forest Genetics for the Nesl
Milleniem®. &13 October 2006, Duwrban, South Africa.
pp. 98-102. fnstitate of Commercial Forestry Research:
Pretoria, South Africa)

Haines RI {(2001Y. The role of biofechnology in forestry
- an overview. Ian ‘Molecular Genetics  and
Biotechnology Awarensss Forum', (QDPL Torestey:
Brishane, Queensland)

Henry RJ {2001). Forestry in the genomics and post
genomics  eras. In  ‘Molecular  Genetics and
Biotechnology Awareness Forwm'. (QDP] Forestry:
Brisbane, Queensland)

jones ME, Shepherd M, Henry RJ, Bruskin 5, Delves A
€001}, Gene flow and genetic diversity in eucalypt
plantations and native forest. In “Molecular Genetics and
Biotechnology Awarencss Foram'. (QDPI Forestry:
Brishane, Queensiand}

Fones ME, Shepherd M, Henry RJ, Bruskin 8,
Delves A {2001). Gene flow and genetic diversity in
eucalypt plantations and native forest in nosgth coast
New South Wales. In ‘Intemational Conference on:
Wood, Breeding, Biotechnology and Tndustry
Expectations’. [1-14 Juse, Bordeaux, France, ol |
. 58. (INRA: Bodeaux, Frasce)
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Mellick R (2001}, Genetics of vegetative propagation
w the Pinus elliond var elliotti x P caribaes var
hondurensis ¥ hybrid. In ‘Molecular Genetics and
Biotechnology Awareness Forum'. (QDPE Forestry:
Brisbane, Queensland}

Potis BM {2001). The relevance of the CRC molscuiar
genetics research fo tree breeding. In ‘Molecular
Genetics and  Blotechnology Awareness Forum',
{QDPI Forestry: Brishane, Queensiand)

Schimleck LR, Michell AJ, Raymond CA, Munesi A
(200063, Assesment of the pulpwood quality of standing
trees using neaginfrared spectroscopy. In 26 Forest
Products Research Conference”. 19-21 June, Clayton,
Victoria, po 104, (CSIRO Division of Forestry and
Forest Products: Melbourne, Victoria)

Shepherd M {20061}, Molecuiar markers: benign
biotechnology alding forestry. In ‘Moleculur Genetics
sznd  Biotechnology Awareness Forum’”. (QDPI
Horestry: Brishane, Queensiand)

Shepherd M, Cross M, Meliick R, Dicters Mi,
Henry RT (2001}, Genetic mapping in tzopical hybsid
pines. In ‘international Conference on: Wood,
Breeding, Biotechnology aad Industrial Expectations’.
1i-14 fune, Bordeaux, France, Vol 1 p. 46. {INRA:
Bordeaux, France, France}

Stokee RE (2000). EMBRA  Microsatellite
fingerprinting exercise report. 6 pp. (Centre for Plant
Conservation Genetics, Sosthern Cross University,
Lismore, NSW)

Stokos RL (2001}, Genetic diversity and hybridisation
patterns of Fucalyptay cloeziona, In “Molecular
Genetics and Biotechnology Awareness Forum’,
{QDFPI Forestry: Brishane, Queensland)

Confidential reporis

Chambers PG, Cameron A, McRae TA, Powell MB
(2000). Development of economic breeding objectives
for Pinus radiata - A preliminary investigation.
Technical Reporl No. TRO0-041P, 44 pp. (STBA,
Hobare, Tasmania)

Chambers PG, Dutkowski GW, Elms §, McRae TA,
Powell MB, Sasse J (2000). The estimation of genetic
parameters and breeding valuds for growth, deformity
and Dothistroma traits and 2 method for the selection
of deformity resistant snd Dothistroma sesistant
gemotypes. ‘Fechnical Report No. TRO0-02, 31 pp.
{STHA, Hobart, Fasmania)

Cross MJ, Shepherd M, Henry RY (2001), ('icuu:_yping_
of two stems from QFRI hybrid trial at Byfiey
Confidential Report, 2 pp. (CRC-SPE, Lismore, Ny,
South Wales)

Cross M, Stokoe RL, Scott LI, Jones Mg
Shepherd M (20601}, High throughput DNA cxu':\-.-lim]r
for forest species. Technical Report No, 36, 19 Pp.
{(CRC-SPF, Hobart, Tasmania)

Dungey HS, Kerr RJ, Dieters MI €2001). Simulation of
hybrid breeding steategies: a joint agreement betweey
AGBU {Animal Genetics and Breeding Unity ay
CRC-SPE. Milestone 6 Final Report. Confidentig)
Report, $1 pp. (CRC-SPF, Gympie, Queenstand)

Dutkowski GW (2000}. Capital Expenditure Planning,
Confidential Repost, 15 pp. (STBA, Hobart, Tasmaniq)
Datkowski GW  (2060). Draft Communication
Strategy. Confidential Report, 7 pp. (8TBA, Hobar,
Tasmania)

Dutkowsk: GW (2000), Comments on the STBA dan
management systems specification by Hutchinson
software. Confidential Report, 4 pp. (STBA, Hobar,
Tasmania)

Dutkowski OW (2000), Prediction of sclection
criterion and breeding objective trait breeding values
for trials of the Q'Comnor and CFIT Encalypnis
globulus collection - Consuliancy Report for STBA:
Confidential Report, 9 pp. {(CRC-SPE, Hobart,
Tasmania)}

Dutkowski GW, Apiolaza LA, Gove PL, McRae TA
Pilbeam D {2000). The STBA Cooperative Tree
Improvement Strategy for Eucabyptus globulis:
Revised for the period 2000-2005, Techuical Repott
No. TROO-03. (STBA, Mount Gambier, Soull
Austraiia)

Haines RJ, Potss BM, TIenry RJ, Carson M
Carson SD, Shepherd M, Dale G, Jones ME:
Stokoe RL, Mellick R (2001). Molecular Genetics a1
Biotechnology Awareness Forem. 'Fechnical Repott
No. 62, 57 pp. (CRC-SPE Hobagt, Tasmania)

Kemr R, Dutkowsk: GW, McRae TA, Tier B {3[}09}-'
TREEPLAN Milestone 3 Report. Confidential Repo'™
25 pp. {Aasimal Genetics and Breeding Units
University of New England, Armidale, New Soult
Wales}
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Kube P, Raymond CA {2000}, Prediction of whole
trec basic density and pulp yield using wood core
samples in Eucalyptus nitens, Techoical Report No. 44,
20 pp. (CRC-SPF, Hobart, Tasmania)

Kube PD, Raymond CA, Banham PW (2000}, Genelic
parmmeters and predicted gains for Eucalyptus aitens
wood fibre production in Tasmania. Technical Report
No. 43, 20 pp. (CRC-SPE, Hobart, Tasmanta}

Lopez GA, Apiolaza LA, Dutkowski GW, Polts BM
(2000), Analysis of Ewcalyptus  globulus  buse
population in Argentina {Analisis de la poblacion base
de Eucalyptus globithes en Argentina). Progress Report
{Informe de avance). Confidential Report, 42 pp. (CRC-
SPE, Hobart, Tasmania}

Potts BM (2001 Review of the Wrights Block Trials.
Confidential Report, 7 pp. (CRC-SPE, Hobart.
Tasmania}

Raymond CA {2000). Tree breeding issues for sohd
wood production. Technical Report Neo. 45, 12 pp.
{CRC-SPF, Hobart, Tasmanta)

Raymond CA, Schimleck LR, Kube PB {20003,
Cellalose content, near infrared reffectance analysis and
predicted pulp yickd - which is the hest option for
predicting whole tree kraft pulp yield? CSTRO Forestry
and_ Forest Products Client Report No. 880, and
“Fechnical Report No, 38, 23 pp. (CRC-SPE, Hobart,
Tastnania}

Seon LI, Shepherd M, Heary RI (2000}
Characterisation of microsatellite loci isolated from
Araucarie cunminghamii, Technical Report No. 46,
43 pp. {CRC-SPE, Lismore, NSW)

Shepherd M, Cross MJ, Dicters M3, Williams CG,
Henry RJ (2001 ). Genetic mapping in Pinus efffoni var
ellionii and Pinus caribaea var kondurensis using AFLP
and microsatellite markers. Technical Report No. 47,
43 pp. (CRC-8PF, Lismore, NSW)

Shepherd M, Cross MI, Maguire Ti, Dieters M
Williams €©G, Henry RJI {2000), Bvaluation and
development of microsatellile primers for Pinus
caribaca var hondurensis and Pinus elliontdi var ellioil:
Series 1. Techuical Report No. 41, 20 pp. (CRC-8PF,
Lismore, NSW)

Thamarus KA, Groom K, Mugell JC, Moran GF
(20003, A genetic linkage map Tor Eucalyptus globdus
with candidate gene loct for wood and fibre traits.
“Technical Report No. 32, (CRC-8PF, Hobart, Tasraania)

Tibbits WN, Hodge GR (2001}, Genetic parsmeters for
cold hardiness in Fucalyprus nitens {Deane & Maiden)
Maiden, Technical Report No, 49, 22 pp. (CRC-5PF,
Haobart, Tasmania)

Tilyard PA, Lopez GA, Potts BM, Vaillancourt RE
(2001}, Eucalyptus globulus  diallel trials and
Eucalyprus  globulus F2 Mycosphaeretla (rials.
‘Technical Report No, 37, 36 pp. (CRC-5PF, Hobartt,
Tasmania)

Theses

Jones RC (2000, Morphological and molecular
variation in he Fucalyptus globulus complex.
Honours, School of Plant Science, University of
Tasmania, Hobart, Tasmania.

Joseph AA (2001}, Performance amd genetics of
provenance hybrids of Pinus caribaea var hondurensis
in Queensland. Magters, Applied Science Depatiment,
Sunshine Coast University, Sippy Downs, Queensland,

McGowen MH (2000). Clinal varlation in the yellow
gum complex. Honours, School of Plant Science,
University of Tasmania, Hobart, Tasmania.

Watson MC {2000). Seed and seedling quality in
Eucatuptus  globulus. Honours, School of Plant
Science, University of Tasmanta, Hobart, Tasmania.
Whitlock 8 (2000). Chloroplast DNA phylogenetic
reconstruction of Fucalypaes LHeril, (Mynacese),
Honours, School of Plant Science, University of
Tasmania, Hobart, Tasmania.

Sustainable Management
Program

Books and boek chapters

Beadle CL (2000}, Physiology of eucalypts in relation
to disease. fn ‘Fucalypt diseases and disorders” (Bds
P! Keane, GA Kile, FD Podger, BN Brown)
pp. 47-60, (CSIRO Publishing: Melbourne, Victoria)

Iepnings SM, Matysek AL (2001}, Modelling non-
industeial private forest timber supply: an economic
approach. Tn ‘Socio-economic research (0 support
successTal farm forestry’. (Tid. T Race), pp. 66-75.
{RIRI3(C: Canberra, ACT)

Race D (2001). Strategies for improving landholders’
response to farm forestry development. In ‘Socio-
cconomic research to support successful farm
forestry’, {Ed. D Race). pp. 46357, (RIRDC: Canberra,
ACT
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Schirmer ¥ €2001). If's not casy being green:
percepitons of the 2020 Vision for plantation foresiry
in Australia. In “Socio-economic research to suppost
successfal farm forestry’. {Bd. D Race), pp. 22-39,
{RIRDC: Canborra, ACT)

Simpson JA, Xu ZH, Smith T, Keay P, Osbome DO,
Podberseck M {2000). Effect of site management in
pine plantations on the coastal lowlands of subsropical
(ueensland, Australia. In ‘Site Management and
Productivity in Tropical Plantation Forests’, {Eds
HKS Nambiar, A Tiark, C Cossalter, } Raager),
pp. 73-81. {Center for International Forestry Rescarch;
Bogor, Indonesia)

Tabart T, Fulton A, Clark R 2001}, Farm forestry and
regional  development:  communities making
collaborative decisions. In “Socio-economic research
(o support suecessful farm forestry®, (Fd. D Race),
B 3305, (RIRDC: Canberra, ACT)

White DA, Beadle CL, Bastaglia M, Benyorn RG,
Dunin X, Medharst JL (2001}, A physiological basis
for munagement of water use by free crops. In
‘Plantations, Farm Forestry and Water'. (Eds
EKS Nambiar, AG Brown} {Department of Primary
Industry and Energy: Canberra, ACT)

Refereed publications

Batrtaghia M (2001). Stand age effects on productivity
in forests: representations in models and influence on
nef ecosysiem exchange. Hd MU Kirschbaum.
{7-20 April 2001, Canberra, ACT. {CRC Greenhouse
Accounting: Canberra, ACT}

Beadle CL, Banham PW, Worledge D, Russell 8L,
Hetherington 8§, Honevsett ¥, White DA (2000
Errigation increases growth and improves {ibre quality
of Eucalyptus globulus and Eucalyptus nifens. Appita
Journal 54, 144147,

Bubb KA, Xu ZH, Simpson A, Saffigna PG (200G1).
Nitrogen response and 13N Jabelled fertitizer recovery
by Hoop Pine seedlings grown under glasshouse
conditions, Journal of Tropical Forest Science 13,
3143,

Bubb KA, Yu BF,. Cakurs U, Costantini A (2000}
Empacts of site preparation techniques on runoffl, soil
and nitroges losses during thd establishment phase in
hoop pine plantations of southeast Queensland,
Australia, Austrafian Forestry 63, 239-245.

Close DC, Beadle CL., Brown PH, Holz GK (?,(ml_
Cold-induced photoinhibition affects establishmeny OII'J
Fucalyptus nitens {Deane and Maiden} (Maiden} ang h
globulus Labill. Trees: Striscture and Function 35, 324

Close DC, Pavies NW, Beadle CL. (200G1), Tempory)
variation of tannins (galloylglucoses), flavonols ilnd'ﬁ
anthocyasing in leaves of Encalyprus nitens secdlingsf;;
Implications for light attenuation and antioxiday
activities. Australian Journal of Plant Physiology 23-
269.278, |

Medbarst 31, Beadle CL (2001}, Growth in respong
w0 early-age and later-thinuing in Eucalyprus m’mﬁ
plantations. Canadian Journal of Forest Research 3[|
187-197.

Medharst JL, Beadle CL, Neilsen WA (2001), Eurlys
age and later-age thinning affects growth, dominance
and infra-specific competition i Ewcalvptus nitens
plantations. Canadian Journal of Forest Research 31,
I87-197.

Misra RK, Teixeirn PC (20013, The sensitivity of
erosion and erodibility of forest soils to structure an
strength. Soil Tillage Resowrces 59, 8103,

Mitchell AD, Loganathan B Payn TW, Titiman RW
(20040, Magnesinm fertiliser dissolution rates i
pursice soils under Pinus radiaia. Australion Jou
of Soll Research 38, 753-767.

Musmmery, DC, Battaglia, M (2000), Multiscalé
application of a simple forest productivity model [0
Euncalyptus globulus in Tasmania. Tn “4¢h Internationt
Conference on Integrating GIS and Environments
Modeling (GIS/EM4): Problems, Prospecis I
Research Needs™. 2-8 September 2000, Banff, Albertis
Canada,

Miusmmery DC, Battaglia M (2001). Applying ProM8
spatially across Tasmania with sensitivity an:ll.\’-"i!‘:'-
screen for prospective Encalypfus globulus plantais
sites. Forest Ecology and Management 144, 51-63:

Pinkard EA, Beadle CIL. (20003 A physi(‘.lit.‘.

Approach to pruning, International Forestry ROVICTS
295-308.

Prasolova NV, Xu ZH, Farquhar G, Salligh? 0
Dieters M (20003 Variation in canopy at’c of 3
year-old hoop pine families {Araucaria c'm.-u.-'nghnm '-__
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hemisphere. Austral Eoology 26,

Stetnbauer M), Wanjurn W3 (2001}, Christmas beet les
(Anoploguathus spp., Coleoplera:  Scarabaeidae)
mistake peppercorn trees for cucalypts. Jowrnal of
Natural History.

Steinbaver M, Yonow T, Reld TA, Cant R {2001}
Feological hiogeography of species of Gelonus,
Acantholvbas and Amorbus in Australia. Austral
Ecology 26.

Themson VP Nicotra AR, Steinbauer MI (2001). The
influence of previous frost damage on tree growth and
insect herbivory of Eucalypies globulus ssp. globulus.
Austral Feology 26.

tinreferced publications

Steinhauner  MJI (Bd)  {2000),  Tnsect-encalypt
interpotions. I *CRC-SPFF Symposium’®. 7-8 February,
Canberra, ACT. 50 pp. {CRC-SPF and (SIRO
Ertomoloty: Canberra, ACT)

Barry KM, Savva MH, Hall MF Pearce REB,
Mohammed CL {1998, Fo prane or not 10 prune? Rot
is the guestion. In ‘International Congress of Plant
Pathology’, 9-16 August, Edinburgh, UK.

Allen (IR, Patel VS {20000, The spatisl and emporal
impact of endemic natural enemies on the mortality of
chrysomelid beetles in eucalypt plantations. In “Proc.
X X1 International Congress of Entomology’. Angust
2000, Brazil. p, 478,

Candy SG, Bashford R, Hlek 1A, Beveridge N {2000),
ntegrated pest management of a leaf beetle in eucalypt
plantations I Tasmania. Tn ‘Proc. XXI Interaational
Congress of Eatomology’. Augast 2000, Brazih,
p. 667

de Little DW, fones TH, Potiz BM, Vailiancourt RE,
Davies NW, Rapley 1. ABen GR, Sweinbaver Ml
(2001 Awtumn Gum Moth - Host Preference,
Selection and Resistance. Technical Report No. 63,
63 pp. (CRC-SPF, Hobart, Tasmania}

Filek JA, Beveridge N (2000). The role of Bociflus
thieringiensis in forost pest management: Hs current
status ane future prospects. In *Proc, XXT International
Congress of Entomology’. August 2000, Brazil, p. 464,

Eihotr H, McArthur C, Floyd RB, de Lutle IW (20000,
Procesdings of & Workshop on Managing Pests of
Fucalypt Plantations, In "Pest Management”, Hds H Ellioy
and € MeArthur H-11 Febroary, ANU, Canberra, ACT.
p. 84 {CRC-SPE: Hobarl, Tasmania)

Floyd RE {2000y, Effects of acute and chronie damage by
insects on growth of Fucalyptus globulus iy Australia. 1o
X nternational Congress of Hatomology Symposiuny,
Forest Management and Insect Diversity Session’.
Angust, Brazit,

Lang M, Allen GR, Horton B (20011 The utthisation of
carcasses by Lucilic cupring as a breeding site in
Tasmania. In FLICS conference abstracts’. June 2001,
Launceston, Tasmania. p. &

Loch AD {2000}, Trends in insect pest problems of locally
exotic cucalypt plantations: the example of Tasmanian
blue gum in Western Australiz. fo XXI International
Congress of Entomology Abstracts’. 20-26 August, Foz
do fguasse, Brazid.

Madden L. (2000), Advantages and Hmitations in the use
of pathogens as biocides for contro} of forest pests. In
KI fmfemnational Congress of Entomology’. August
2000, Brazil. p. 460

Matibiessen IN (2000). The challenges of soil-dwelling
scarabs as pesis of cucalypts. fn "XXI Teternationat
Congress of Entomology Abstracks’. 20-26 August, Foz
do Tguassu, Brazil. p. 476.

Ol K, Floyd RB (2001) Threats to Plantations from Pests
and Diseases. ‘Restoring Tree Cover in the Murray-
Dading Basin’, 10 pp. {CSIRO Forestry and Forest
Products, Canberra, ACT)

Peacock Ei, Barry KM, Molammed CL {2000 A
preliminary study of antimicrobial defence w Focalypius
nitens wsing NMR microscopy. In “The Australian and
New Zealand Socicty for Magnetic resonance, ANZMAG
2000 Conference, Poster 537,

Pietrzykowski B, McArthur €, Hizgerald ¥ (2001
Effects of vegetation patch characteristics on damage 10
Pinus radinta seedlings by marsupial herbivores. In"12th
Austratian Vertebrate Pest Conference’. 21225 May 2001,
Melbourne, Victoria. pp, 250-253.

Schumnacher KR, Austin AD, Ployd RB (2001
Parasitoids of the autumn guim eoth, Macsampela priveia
{CGueneey (Lepidoptera: Cleometridag) in south-eastery
Australia, with descriprion of two new jarval papasitoids.

T i Aprdia?
In “Transactions of the Royal Society of South Australia’.
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Steinbauer MI (2000). Emomological research for
Australian eucalypt plantations: conclusions, research
priorities and owlcomes arising from the Symposium
on insect-Hucalypt Interactions. Technical Report
Ne. 36, 19 pp. (CRC-SPE, Hobart, Tasmania)

Steinbauer M, Floyd RB (2001). Risk assessment for
antamn gum moth. In “Siee Selection and Productivity
Hstimation’. pp. 19-22 (CRC-SPF: Hobart, Tasmania)

Steinbauer M, Floyd RB, Fbner P (20011, “A report
on the legal off-label use of MiMic™ r00we ar
Kootlong to control automn gum moth i flooded gum
during 1998 and 1999 Report supplied to Bayer to
assist with the vegistration of MIMIC for wse in
forestry, 6 pp. (CRO-SPF, Canberra, ACT}

Yee M, Mohammed CL (1999). Coarse woody debils:
in the scological balance. University of Tasmania
Research Report, 2 pp. (University of Tasmania)

Yee M, Yoan Z0Q, Richardson A, Taylor RJ,
Molammed CL (2000}, Saproxylic inscots and thelr
association with wood decay fungl in Thsmania In
‘Australian Bntomological Society”. Darwin, Australia.

Confidential reporis

Barry KM, Pearce RE, Mohawmmed CL {1999), Juitial
stages of antimicrobial defence in Bucalvprus nitens
wood; an ifegrated study inchuding Nuclear Magnetic
Resonance imaging. Technical Report No. 158
{CRC-8PF, Hobart, Tasmanial.

Elek JA, Beveridge N (2000} Effect of a spinosad
{Naturalyte)-based Insecticide on clrysomelid leal
beetles and two predators. Report to Dow Chemical
Company {CRC-SFP, Hobart, Tasmanial.,

Elek IA, Beveridge N (2000}, Spray ials 10 test the
efficacy of Mimic ™M for controlling immatore stages
of autumn gum moth, Maesampela privaia, on
eucalypts. Report to Bayer Australia Limited (CRC-
SPF, Hobart, Tastmania).

Elek JA, Ramsden NG (2001). Further testy o
SuccesstU, a spinosad (Naturalyte)-hased insecticide
Report to Dow Chemical Company (CRC-Spp
Hobat, Tasmania). ‘

Jones TH, Pots BM, Vaillancowrt RE, Davies Ny
(2000}, Genetic based susceptibility of Fucalyphy
globuluy o autuma gom moth defoliation and i
associated role of foilar chemistry. Technical Repap
No. 48, 30 pp. (CRC-5PE, Hobart, Tasmanial.

O’Reilly ¥, McArthur C, Potts BM, Foley W1 (2000),
Cenetic and chemical vartation in resistange of
Eucalyptus globulus foliage to mammal browsing.
Technical Report No. 32, 30 pp. (CRC-SPF, Hobae,
Tasmania).

Theses

Barry KM (20000, Antimicrobial defence In the
sapwood of Eucalyplus nirens: studies of the reaction
zone. Phid, School of Agricalture, University of
Tasmania, Hobart

Brown G (2001 Preliminary investiganons into the
biology and ecology of Hereronyy spp {scarahidae),
Honours, School of Agriculmre, University of
Thsmania, Hobart, Tasmania.

Howlett BG 2000). Oviposition Site Selection by the
Bucalypt  Herbivore Chrysophitharta  bimacilara
{Cliviery  {Coleoptera: Chrysomelidae) and the
implications for larval establishment, PhD, University
of Tasmania, Hobatt, Tasmania.

Pletrzykowskt B (20000, The effect of vegetation
heterogenelty on damage 1o Pinus radiat seedlings by
mative herbivores. Honours, Zoology Departmenrt,
University of Tasmania, Hobarl, Tasmania.

Simmul TL (2001}, Biology of the Fireblight Beetit:
orphana  (Erichson)  {Coleoptel®
Chrysomelidae), a defoliator of Acacia deaibalt
{Link.}, PhD, Hlniversity of Tasmania, Hobath
Tasmania,

Acacicola




presentations

Genetic Improvement Program
Apiotaza LA (20001 An overview of the forest
industry in Chile. Seminar. 10 November. Hobart,
Tasmania,

Apiolaza LA (2000}, The Chilean forest sector - a soap
opera view. Seminar, Hobart, Tasmania, Australia,

Aptolaza LA, Chambers, PG (2000} Breeding for risk
traits, Presentation at "RWGT Workshop on “Breeding
for  resistance to  pathogens  and  pesits””
15-17 November, for RWG7T Forest Health, Port Hoon,
Tasmania.

Aplolaza LA, Dutkowski GW, Raymond CA,
Greaves BL, McRae TA {2001). Breeding objective
definition and Dbreeding value prediction. Workshop
26-28 February, Hobart, Tasmania,

Banbam PW (20001 Effect of wood gquality on
thermo-mechanical pulping for newsprint, Seminar
13 October. Hobart, Tasmania.

Barbour RC (2001) Introductory PhD seminar,
16 March, for School of Plant Science. Hobar,
Tasmania,

Borratho NMG (2001). RAIZ breeding program.
Seminar 24 April. Hobart, Tasmania,

Borratho NMG (2001). Key research for eucalypt
plantations. Presentation 24 April 2001 Hobart,
Tasmania.

Carson SD (2001). Application of marker-aided
selection (MAS) in forest tees. Seminar 4 May, for
CRC-SPE. Hobart, Tasmania.

Chambers PG (2000}, An infroduction o breeding
objectives, ‘STBA  Quantitative Genetics  Sub-
Committoe Meeting' 2-3 August, for STBA. Canberra,
ACT.

Chambers PG (20003 Development of breeding
objectives  for Pinus radiara - a preliminary
investigation, Presentation at ‘STBA Meeting with
Hancock Victorian Planiations’ 22 December 2000, for
STBA. Melbourne, Victoria

Chambers PG, McRae TA, Dutkowski GW (2000).
Trec improvement objectives for Ercalypius globulus.
Presentation at ‘STBA Hield Day’ 4-5 October, for
STRA. Western Australia.
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Dieters MI (20004 Genetic improvement of conifers in
Queensland, Seminar 14 July, Chinese Academy of
Forestry, Beijing,

Dieters MI {2000). Provensnce variation in Pinus
caribaea var hondurensiz. Seminar 14 July, for Public,
Reifing Forestry University, Beijing, China,

Dicters MJ (20000, Genetic imnprovement of conifers in
Oueengland. Seminar 21 Jaly, for Public. South China
Agricultural University, Guangzhon, China.

Dungey HS (20001 Genetic improvement of conifers
i Queenshnd, Seminar September, Raleigh, North
Carolina State University,

Dungey HS$ (2001). Report on wip fo the USA and
Sounth Africa. Seminar. Gympie, Queenslund.

Dutkowski GW {2000). The role of inventory in
modelling. Presentation at ‘Stie Selection and
Productivity Estimations A CRC-SPF Workshop'
17-19 October 2000, for All Partpers. Hamilton,
Victoria.

Duotkowski GW (20013 Introduction to breeding.
Preseniation  af  ‘Australia  China  Agriculioral
Cooperation Agreement Eucalypt Mission’ 30 May, for
Fuiian Agriceltural and Forestry University, College of
Forestry. Nanping, Fujian, China,

Dutkowski GW (20011 Quantitative genetic methods
for tree brecding. Presesfation at ‘Australia China
Agricultural  Cooperation  Agreement Fucabypt
Mission® 27 May, for Nanjing Forestry Usiversity,
Nanjing, diangxi, China.

Dutkowski GW (2001, Tree breeding for maximum
gain, Presentalion at “Austwralin China Agriculteral
Cooperation Agreement Fucalypt Mission’ 29 May, for
Fujian Forest Research Institute. Tuzhou, Fujian,
China.

Gore PL, Pots BM (2000). Outcrossing in open
pollinated seed orchards of Ewcalyprus globulus.
Presentation at ‘STBA Field Day" 4-5 October, for
STBA. Western Australia.

Creaves BL {2000). Greenhouse and forestry: the
credibility of carbon credits. Seminar. Hobart,

Tasmania,

I
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Henry R (20003, Diversity of plant genomes revealed
by analysis of gene sequences and microsatellies.
lovited Presentation at ‘Integration of Biodiversity and
Technology for Crop
27 November- 1 December, for National Institite of
Agrobiolopical Resources, Tiokuba, tbaraki Japan,

{lenome Improvement”

Jones TH, Pous BM, Vaillancourt RE, Davies NW
(20013,
Fucalyptus globulus 1o AGM using clonally replicated

lnvestigation into defense mechanisms of

Fo families. Invited presemtation by Luke Rapley at
CRO-SPF Workshop on “Autumn Gum Moth - Host
Preference, Selection and Resistunce™™ 3-6 June, for
CRC-SPF Partners. Gunns  Limbed  North-West
Centre, Ridgley, Tasmania,

MceRae TA (2000} Managing genetic gein to iRt
asroductivity, Presentation at ‘Site Selection and
Produoctivity Estimation: A CRC-SPF Workshop®
17-19 Getober, for Al Partners. Hamilton, Victoria,

Migate AW, Vaillancourt RE, Pous BM, Yuan 2Q,
Battaglia M, Mohammed CL {2000). Bevelopiment of
8 bicassay {o test for Mycosphaercile resistance.
Presentation st ‘RWGT Workshop on “Breeding for
Resistance (o Pathogens and Pests”™ 1517 November,
for RWGT Forest Health, Port Huon, Tasmania,

Moran GF, Thamarus KA, Raymond CA, Deyon Q,
Hren T. Southerton SO (20431), Genowmics of
Fucalyprus wood braits, Presentation st “IUFRG
Conference on "Wood, Breeding, Biotechnology and
industrial Bixpectations” June. Bordeaux, France.

O’Reilly 1, McArthur € Pous BM (2061), Nawral
plant resistance to mammalian browsing: can we breed
for 7 Poster at "12th Awstralian Vertehrate Pest
Conference” 21-25 May. Melboume, Vicioria.

Potts BM (20060). Emergent technologies in controlled
pollination of Encalypius and experiences with hybrid
production. Presentation at “feenologias emergentes
en polinization controlada de Ewcalyptus para la
generacion de hibridos Fy” 22.23 August. Concepeion,
Chile,

Potts BV {20001, Reproductive biology of Fucalypus
and applications {0 genetic Improvement. Workshop at
“Feenologias emergentes en polinization controlada de
Hucalyptus para la generacion de hibridos F('
22-23 August, for Bioforest, SA, Concepcion, Chile.

Ports BM (20001, The relevance of CRC :‘m’{ec{;;&r
genetic research o tree breeding, Presentation i
CRO-SPF Annual Meeting” 16 Getober, For CRCSpr
Board, Hamilton, Victoria,

Potis BM (20003 Advances in escalypt Seeg
production. Seminar 24 November, for Dongi,
Horest Farne. Dongmen Fasul Guangxi, PR Ching,

Potts BM {20003,
production. Seruinar 29 November, for China Eneulyp
Rescarch Centre. Zhanjiang, PR China,

Advances in eucalypt sppg

Potts BM {20003, Explottation of base populations of
Eucalyprus. Seminar 29 November, for China Eucalyp
Research Centre. Zhanjiang, PR China.

Pous BM (20000, Explobtation of base populations of
Fucalyptus, Seminar 30 November, for Porestey
Bureawn of Hainan Province. Halkou, China.

Poits BM (2001} Introduction to the CRC-8PE
Presentation  af Agricidural
Cooperation Agreement Bocalypt Mission® 29 May
2001, For Fulian Torest Resemrch lnstitute, Fujias

‘Australia Chins

Proviocial Forestry Deparoment. Fuzhou, Fajiun
China.

Ports BM (2001}, Introdection to the CRC-SPE
Agricufturni
Couvperation Agreement Eucalypt Mission” for Nanjag

Presemtation o “Ausitralin . China

Forestry University. Nanjing, Jlangxi, China,

Potts BM (2001} Advances in eucalypt sced
production systems. Presentation at “Australin Chind
Agricultural  Cooperation  Agreement  Fucalyfl
Misston™ 27 May 2001, for Nanjing Forestdy
Universiy, Nanjing, Hangx}, China,

Potts BM (2001} Advances in eucalypl geed
production systems. Presentation at ‘Anstralia {hind
Agricaltueral Fucalypt
Mission’ 28 May, for Fujian Forest Research Institt®

Cooperation  Agreement
Bujlan Provincial Forestry Depariment, Fuzhod
Fujian, Ching.

Pors BM  (2041) Advances in eucaiypl secd
production systems, Presentation at “Australia Chind
Agricubiral  Cooperation Agreement EucalyP
Mission” 30 May, for Pujian Agricultural and Forestty
University, College of Forestry, Nanping. Fujith
China.




Potts BM, Barbour RC, Vaillancourt RE (2000).
Agsessing the risk and management of genetic
pollution. Presentation at ‘“CRC-8PF Annual Meeting:
Site Selection and Productivity Estimation Workshop’
17-19 October, for CRC-SPE. Hamilton, Victoria.

Potts BM, Gore PL, Pitheam D (2000}, Screening
selections of E. globulus for self-incompatibility,
pollen viability and genciic load. Presentation at
‘Southern Tree Breeding Association Technical
Meeting’ 6 October, for STBA. Perth, WA,

Pound L 2000}, Self-incompatibility in Eucalypius
globulus and E. nitens. Seminar 25 Ianuary, for School
of Plant Scicnce, University of Tasmania. Hobart,
Tasmania.

Raymond CA (2000), Selecting traits for wood
products and poteniial impacts of insect pests and
fungi. Presentation at ‘RWG7 Workshop on “Breeding
for Resistance 1to  Pathogens and  Pests””
15-17 November, for RWG7 Forest Health, Port Huon,

fasmania,

Raymong CA (2001). Gencties of Eucalyptis wood
properties. Keynote address at  ‘Isternational
Conference on “Wood, Breeding and Biotechnology
and Industrial Fxpectations™ 11-14 June. Bordeaux,
France.

Rockwood DL (2000} Growih and yield predictions
for Fy clones of slash x Caribaca Pines. Seminar
21 November, Hobart, Tasmania,

Rofas Vergara P {2001). Introductory PhD seminar.
I8 May, for School of Plant Science. Hobart,
Tasmania.

Shepherd M (2001}, DNA techniques. Wotkshop for
ACIAR,

Shepherd M (2001). Transpecific microsatellites in
pines. lovited Presentation at ‘Cogifer Microsatellite
Waorkshop® 4-7 June. stitute of Plant Genomics,
Texas A&M University.

Steane DA (2001), Hadracting DNA from wheatgern.
Invited Presentation st “Women in Science Week’
16 March, for Fahan School. Hobast, Tasmania,

Steane DA (2001), What does a plant scientist do?
jnvited Presentation at ‘Jobs in our community’
29 May, for South Hobart Primary School. Hobart,
Tasmnania,
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Thamarus KA (2001). Molecular genetics of wood and
fihre properties in Fuealyprus globulus. Seminar
16 February, for CSIRO Forestry and Torest Products,
Canberra, ACT.

TFhamarus KA (2001} Quantitative (vait loct for wood
and fibre properties in Fucalyptus globulus. Seminar
10 March, for CRC-SPF. Hobart, Tasmania,

Vaillancourt RE (2000} Genetically modified
organisms: friend or foe? Seminar at 'University Open
Day Seminar’ 4 September. Hobart, Tasmania,

Vaillancouzt RE (2000} GMOs - are they required and
what aze their potential enviroameatal impacts?
Workshop at ‘Aguaculture and GMO’" 9 Octoben
Hobast, Tasmania.

Vaiitancourt RE, Potts BM {2000). Gesetic polintion -
the risk of gene flow from plantations into natusal
forest communities, Presentation at "RWGT Workshop
on “Breeding for Resistance to Pathogens and Pests.””
16 November, for RWGT Forest Health. Port Huos,

Tasmania.

Vaillancourt RE (2001). Application of motecular
genetics in forestry: the case of Eucalyptus globulus,
Presentation  at  ‘Awsstralin China  Agricultural
Cooperation Agreement Eucatypt Mission’ 27 May, for
Nanjing Forestry University. Nanjing, Jlangxi, China,

Vaillancowrt RE (2001 Application of molecular
genctics in forestry: the case of Eucalyptus globulus.
Presentation  at  ‘Australia China  Agricoural
Cooperation Agreement Bucalypt Mission’ 29 May, for
Fujian Foresl Research Institute; Fujlan Provincial
Forestry Department. Fuzhou, Fujian, China,

Vaillancourt RE (2001} Introduction to the CRC-SPE
Presentation  at ‘Austealia China  AgricnBural
Cooperation Agreement Hocalypt Mission” 30 May
2001, for Pujian Agricultoral and Forestry University,
Coliege of Forestry, Nanping, Fajian, China.

Vaillancourt RE, Potts BM (2001}, Risks of genetic
pollution from plantation forestry. Invited talk at
‘RWGT Workshop on “Breeding for resistance to
pathogens and pests™ 15-17 November, for RWGT
Forest Health. Port Huon, Tasmania.

Wimmer R, Downes GM (2000), The GST {growth
sensitivity of trees) and its effect on wood quality.
Seminar. Hobast, Tasmania.
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Sustainable Management
Program

Bail I {2060}, Timbercorp. Presentation at “Sie
Selection and Productvity Estimation; A CRC-SPF
Workshop™ 17-19 October 2000, for All Partners.
Hamilton, Victoria.

Bail [ (2000). Site evalustion and productivity
estimation - the way forward. Discussion at “Sie
Selection and Productivity Fstimation: A CRC.SPF
Workshop' 17-19 October 2000, for All Partvers,
Hamilton, Victoria,

Battaglia M, Sands PI (2000). Dynamic growth
modelling: management and sivicultural support,
Seminar at "CRC Workshop on Site Selection and
Productivity Estimation™ 16 - 18 October, for CRC-
SPE. Hamilton, Victoria

Battaglin M, Mummery D, Smith A (2000). Economic
analysis of site survey and productivity modelling for
the selection of plantation grens, Seminar at "CRC
Workshop on Site  Selection and  Productivity
Estimation” 16 - I8 October, for CRC-SPE. Hamilion,
Victoria,

Beadle CL., Warner A, Brown A (2000). Advancing
blackwood  silviculture.  Public  Workshop  at
‘Advancing Blackwood Silviculture” 30 November.|
December. Smithton, Tasmania.

Beadle Ci. (2001), CSIRO-research provider in
partnership. Seminar af "Workshop on Research and
Development  for Tasmania’s  Forest  Industey:
Opportanitics and Challenges’ 19 - 20 March, Hobar,
Tasmania.

Beadle CL (2001). Factors driving she selection and
productivity modelling systems - an overview. Seminar
at "CRC Workshop on Site Selection and Productivity
Estimation’ 16 - 18 October, for CRC-SPE Hamilton,
Victoria.

Beadle CL, Medhurst T {2000, Physiological and
growth responses to thinning - frapleations for
management. Public Seminar at “Workshop on
National Farm Porestry Silviculture Project’. Brishane,
Dueensland.

Caichpoole K (2001}, Development of a silvicultural
decision support system For exotic pine plantations,
Seminar 18 June 2001, Hobart, Tasmania.

Close DC (2000}, Photosyuthesis, photoinhibition gng
pigment chemistry of £ adfens and E Hobidy,
seedlings: How do seedlings cope with the big hy
world after leaving the warm, caddly nursery? Seming,
for University of Tasmania, 4 August 2000, Hobgy,
Tasmania. '

Close 1XC (2000). Are you inhibited? - How to <ope
with {photoiinkibition in a cold environment. Semingr
3 Nevember, Hobaet, Tasmania.

Close DO 2001) Working  towards seediing
specifications for B, globulus planted in mediterranean
environments, including south-west WA and the Greep
Triangle. Seminar at "SIF project presentation’ for
LaTrobe University, March 2001, Melbourae, Victoria,

Close DO (2001, Working  towards seedling
specifications for £, globulus planted in mediterrinean
environments, inclading south-wese WA and the Grees
Triangle. Seminar at ‘SIF project presentation’
I4 February 2001, for Timbercorp treefarms,
Hamitlton, Victoria.

Close DC {2001}, Working towards  seedling
specifications for £, globslus planted in mediterranean
epvironments, including south-west WA and the Green
Triangle. Seminar at “SIF project presentation’ for
CRC-SPF Researchers and Partners, May 2001
Hobart, Tasmania.

Clase DC 2001}, Working  towards  seedling
specifications for £, globulus planted in seeditereanean
environments, including south-west WA and ehe Green
Triangle. Seminar &t ‘SH project presentation” fof
Forestry Tasmania, May 2001, Perth, Tasmania.

Close PO (2001). Working towards  ssedling
specifications for £ globufuy planted in mediterrancat
environments, including south-west WA, and the Greetl
Triangle. Seminar at ‘SIF project presentation’ Fof
Gunns Forest Products, May 2001, Ridgley, Tasmania.

Close DC, Beadle €L, Movenden ME, Davies NW
2001} Chlorophyll fuoorescence and xanthophyll
cyele conversion during cold-induced photoinhibition
throughout establishment of Eucalyprus  nitets
seedlings: non-xanthophyl cycle-mediated puerl

quenching. Public Presentation at “Ingernationd!

,

Congress of the Federation of Furopean Societies ¢
Plant Physiology” August 2000, Budapesy, Hungary-
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Davidson NI {2000). The effect of managed flow rates
from the Gordon River Power Schome on riparian
vegetation in the Gordon River, Seminar at ‘Seminat”
8 December. Hobart, Tasmania.

Pavidson NJT (2001). Sostainsble management in
plantation forestry (soil nutrition, molecular biology
and mammalian browsing). Presentation al ‘Sclence
Week’ 10-11 May 2001, for Tasmanian schools,
Hobarl, Tasmania,

Bavidson NI, Close BC (2001, Plantation
establishment to combat rural tree decline in the
Midlands. Seminar at “Talk to the Midlands Tree
Committee’ 18 Tune 2001, Midlands, Tasmania.

Davidson NI, Gibboas AK (2000) Ripariaa
vepetation. Presentation ar “The Joint Assessment
Pane! Assessing the Basslink Project” 22 November
2000, for Hydro Tasmania,

Davidson NI, Gibbons AK {2001). Riparian
vegetation. Presentation st “Assessment of the impact
of Basslink”™ 21 March 2001, for Department of
Primary Industeies, Water and Bovironment. Hadley’s
Hatel, Flobart, Tasmania.

' de Little DW (2000). Re-focussing forest research in a
changing envirosment. Seminaz, Hobart, Tasmania.

de Little DW, Beadle CE {2001}, Workshop at
‘Research and Development for Tasmania’s Forest
Industry: Opportunities and Challenges’ 7 June 2001,
for Forest Industry. Hobart, Tasmania,

de Little D, Elbott H (2001). Research and
development needs: an  overview. Seminar al
“Workshop on Research and Development for
Tasmania’s Forest Industry: Opporfunities and
Challenges’ 19-20 March, Hobart, Tasmania.

Downes (M (2001}, Wood guality and fertiliser in
eucalypts. Presentation at ‘Review of CRC Fertiliser
fixperimenis in Hucalypt Plantations” 19-20 Maxch
2001, Hobart, Tasmania.

Esprey E {2001). Forest productivity research at the
institute for Commercial Porestry Research, South
Africa. Seminar 12 April 2001, Hobart, Tasmania,

Gibbons AK (2000). Understorey dynarnics following
thinnisg in E delegatensis native forest. Seminar
10 November, Hobart, Tasmania.

Hancock H {20000, Soil respiration in Euwcalypius
globulus planiations. Seminar for the Plant Science
Department, University of Tasmania,

Holz GK {2001). Bucalypius nitens site indices for
sites in north-west Tasmania compared using Prolod
and NFP forest inventory plot ostirpates. Seminar at
‘CRC Workshop on Site Selection and Productivity
Egtimation” 16-1% Qctober, for CRC-S3PE. Hamilton,
Victoria,

Taent M (2000). Nutrient loading or nuirient starvation.
Seminar at ‘CRC Workshop on Site Selection and
Productivity Estimation’ 16-18 October, for CRC-SPE
Hamilfon, Victoria,

Laffan MI> (2000} Soil mapping: a tool for site
selection, Presenfation at  ‘Site Selection and
Productivity Estimation: A CRC-SPF Workshop’
17-19 Qctober 2000, Hamilton, Victoria.

Last F (2000} Pinus plantations on tbe coastal
lowlands of south-east Queensiand. Seminar a3 “CRC
Workshop on Site Selection and Productivity
Fstimation’ 16-18 October, for CRC-SPE. Hamilton,
Victoria,

Ludwig B (2001). Modelting effects of selected forest
management practices (clearfelling, stash burning) on
soil chemical processes. 15 February, for CRC-5PF
Hobart, Tasmania,

Lundkvist K (2000), Genetic variation in waler- and
nutrient-use efficiency in Pinus sylvestris and Picea
abies, Seminar 30 October. Hobart, Tasmania,

Lyons A {2000). Small scale farm forestry, Seminar at
*CRC Workshop on Site Selection and Productivity
Hstimation® 16-18 October, for CRC-SPE Hamitton,
Victoria,

McEarlane € (2001). Growth and respiration of
Encalyptus globulus Labill. Seminar 27 Pebruary
Hobast, Tasmania.

Mummesy DC, Battagha M (2000). Spatial
extrapolation of a simple forest productivity model
into the landscape, at ‘Site Selection and Productivity
Tistimation: A CRC-SPE Workshop® 17-19 Oclober.
HMarmilion, Victoria.
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Mumsmery DC (2000). Scale and ervor propogation in
GIS and environmenial modelling. Seminar at
"Fasmania Branch Asnnual CGeseral Meeting’
5 December 2000, for Australian Urban and Regional
Information Systerns Association lac (AURISA).

Mummery DC (2001} Landscape and productivity
modelling for plantation site selection. Seminar
20 February 2001, for School of Geography and
Environmental Studies Annual Semivnar Series.
Hobart, Tasmania.

Pinkard EA (2000). The current experience and new
options  with nurse crops. Public Seminar at
‘CRC/Private  Forests Tasmania Workshop on
Advancing Blackwood Sivicultere' 30 November-
2 December. Smithion, Tasmania.

Resh 8 £2000). Tropical N-fixing tree species sequester
soil carbon. Public Seminar at “Current Activities in
Tasmanian Soil Science” 25 Fuly, Launceston,
Tasmania.

Resh 3, Worledge D, Battaglis M (2000}, The most
efficient way 10 got a root in Tasmania. Seminar
Hobart, Tastmania,

Rockwood DE. (20003, Growth and yield predictions
for ¥; clones of slash x Caribaca Pines. Seminar
21 November, Hobart, Tasmania.

Sands P (20006). Productivity models: a compasative
analysis. Presentation at  ‘Site  Selection  and
Productivity Estimation: A CRC-SPE Workshop”
17-19 October 2000, for Al Partners. Hamilton,
Victoria.

Sands PJ {2000}, Productivity models - 2 comparative
analysis. CRC-8PF “Anpannal General Mecting'.
Hamilton, Victona.

Sands PJ, Battaghia M {2001} Nutrient supply and
demand - incorporating results from  fertiliser
experiments into productivity models. Presentation at
‘Review of CRC Fertiliser Bxperiments in Bucalypt
Plantations” 19-20 March 20061, Hobart and Florentine
Vailey, Tasmania.

Sankaran KV {(2000). Eahancing productivity of
eucalypt plantations through Noproved sibviculture -
the Kerala experience. 12 December, Hobar,
Tasmania,

Shediey C {2600). Coping with factors at the margj, of
our control. Seminar at ‘CRC Workshop op Sits
Selection and Productivity Estimation” 16-18 Ocl(‘her‘l
for CRC-SPE Hamilton, Victoria.

Smethurst PJ (2000}, Soil and canopy ares 5
indicators of productivity. Seminar at *CRC Wurkshup
on Site Selection and Productivity  Estimagigy
16-18 October, for CRC-8PE Hamilton, Victoria,

Smethurst P (20013, Workshop at  ‘Fertilisg
Workshop® 19-20 March, for CRC-SPE. Hoban,
Tasmania,

Smethurst PT (2001). Research into indicators of sofl
fertility. Presentation at ‘Australia China Agriculiurg
Cooperation Agreement Hucalypt Mission™ 27 May
2001, for Nanjing Institute of Soil Sclence. Nanjing,
Jiangxi, China.

Smethurst PI (20061). Sustainable forest management
research. Presenfation at “Australia China Agriculturl
Cooperation Agreemen! BEucalypt Mission’ 27 May
2001, for Nanjing Forestry University, Nanjing
Hiangxd, China.

Smethurst P§ {2001}, The plantation management
cycle in Australia and sustainable forest management
research, Presentation at ‘Australia China Agricultural
Coopesation Agreement Hucalypt Mission™ 29 May
2001, for Fujian Forest Research Institute Fujion
Provincial Forestry Department. Fuzhou, Fujian
China.

Smetharst PI (2001). The plastation management
cyele in Ausiralia. Presentation at ‘Australia Chind
Agricultural Cooperation  Agreement  Bucalyp!
Mission” 30 May 2001, for Pujian Agricnltural and
Forestry University, College of Forestry. Nanping
Fujigs, China,

Smethurse PY, Mitchell Al (2000). Base c:uiunfi 3
potential Hmitation to plantation productivity, Seminet
Hobart, Tasmania.

Smith T (2000). The effects of weather patterns O
risk. Presentation at ‘Site Selection and Productivit)
Hstimation: A CRC-SPF Workshop' 17-19 Octobet
Hamilton, Victoria.

Tabart T (2000}, Bconomic renewal (Farm ['1"1’“5"):'
Seminar for University of Tasmania. Hoba™
Tasmania,



CRC for Sustainable Production Foresiry — Annugl Report 200001 77

Volker PW {2000). Sije selection - Show me the
money!  Presentation al  ‘Site  Selection  and
Productivity Estimation: A CRC-SPF Workshop’
17-19 October 2000, Hamilton, Victoria,

Waugh G, Yang IL (2001} Growth stress and s role
in processing escalypts for solid wood products.
Sesinar 22 May. Hobart, Tasmania.

Witliams KJ, Ryan PA {2000}, 3PG and PlantGro:
What they are, how patameters afe determined, how
they are used and their limitations. Seminar
11 October, for QDPIl-Forestry Resources and QDPE-
Hardwood Plantation Group. Brisbane, Queensland.

Waordedge D (2000). Root distribution of £, nitens and
K. globulus in irrigated and droughled soil. Seminat.
Bobart, Tasmania.

Xu 7 (2001). Hoop Pine. Field day at “Hoop Pine Field
Day 2061 22 March, for Queensland Primary
Industries Corporation. Gympie, Qaeensland.

Resource Protection Program

Barry KM (2000). Wound response and the role and
properties of the reaction Zone in E. nitens, Workshop
at ‘CRC-8P¥ Pruning and Thinning Workshop’
3-5 May. Gympie, Queensland,

Barry KM (2000}, Eucalyptus nitens sapwood vs
decay fungi; tactics and rule breaking of reaction zone
forsmation. Seminar, Hobart, Tasmania.

Bulinski ¥ {2000). Coasidering pests in site selection.
Preseptation at “Site Selection and Productivity
Estimation: & CRC-SPF Workshop® 17-19 October, for
Al Partners. Hamilton, Victoria.

Candy $O {2000). Analysing repeated measures data
from field trials: 2 demonstration of statistieal
rnethods. Seminar 3 November, Hobart, Tasmania.

Dixon AFG (206013, Ladybirds and biclogical control.
Seminar; Tatk; Meeting 11 April, for CRC-SPE
Hobart, Tasmarta.

Elek JA (2000). Forestry Tasmania’s entomology
research. Presentation October, for University of
Tasmarda Agricultural Science year 4 studeats. Hobart,
Tasmania,

Flek FA (20003 Life history of leaf beetles. Seminar
October, for Hobart Fly-tying Association.

Hiek JA {2000). Life history of leaf beetles. Seminar
November, for Bridgewater Anglers. Hobart,
Tasmania.

Fiyles A (20003, Expression of kino: its role in woand
defence? Workshop at ‘CRC-SPF Pruning and
Thisning workshop’ 3-5 May. Gympie, Queensland,

Hyles A (2001). Anatomy and chemistry of wound
tissue in Fucolypius globulus and Eucalyptus nitens.
Seminar 22 fune, for University of Melbourne,
Creswick, Victoria,

Floyd RB (20003, Is there a role for trassgenic
gucalypts comtaining B.. toxins in Australian
plantations? Workshop at ‘Research Working Group 7,
Forest Health Workshop in Fasmania’, November,
2000,

Grove S (2001), Vindicators of indicators: old frees as
surrogate measures of saproxylic beetle biodiversity.
Seminar 10 May 2001, Hobart, Tasmania,

Loch AD €2000). Surveiliance, monHoring and
management methods for autwmn gum moth in
Western Australia. Tield Day 7 June. Western
Austratia,

Loch AD (2000). Tnsect pests of evealypt planiations,
and the role of inscet resistance. Presentation to STBA
members 3 Qctober, for STBA. Manjimup.

Loch AD, Floyd RB, Maithiessen IN {2000}
Surveillance and monitoring methods for insect pests
of blue gums in Western Australia. Field Day 20
September, Western Australia,

Matsuki M (2001). Pest-resistant Fucalyptus trees in
agroforestry, Seminar 2 May, for School of
Agricuitaral Science, University of Tasmania, Hobart,
Tasmania.

MoArthas © (2000}, Managing browsing damage in
eucalypt plantations - alternatives to 10807 Invired
Presentation February 2001 for Tasmanian Field
Naturalists Association. Hobart, Tasmania,

MoArthar C (2001), Research on managing browsing
damage, Presentation at ‘Browsing Agpimal Control
Workshop® 5 April, Quarantine Centre. Hobart,
Tasmania.
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Maohammed CL (2000}, Stem defect following pruning
in wound defence in temperate cucalypts. Workshop at
‘CRC-SPF Pruning and Thinning Workshop™ 3.5 May,
Crympie, Queensiand,

Old K {2001). Diseases of cucalypts and acacias in
south-east Asia. Seminar 12 June 2001, for University
of Tasmania. Hobart, Tasmanis,

O'Reifly ¥ (200033, Plant vs herbivore. Resistance of
eucalypts to mammals; genetic and chemical
influences. Seminar 24 November, for All Partners.
Hobart, Tagmania,

OReilly J, MeArthur O, Pous BM (2001, Natural
plant resistance to mammabian browsing! can we breed
for 7 Poster at '[2th Australion Verebrmte Pest
Conference’ 21-25 May. Melbourne, Victoria.

Rapley L, Allen GR, Potts BM (2001}, Resistance of
Eucalyptus globulus to avttmn gum moth (AGM).
Invited Presentation at ‘CRC-SPF workshop on
Avtumn Gum Moth - Host Prefercnce, Selection and

Resistance”™ 5-6 June, For CRC Partners. Gugpe
Limited North-West Centre. Ridgley, Tasmania, '

Steinbauer MJ (2000). Forests full of cholces: eagy il
could be your offspring’s last! Seminar ar ‘Cg)

Entomology, Natural Resources and Biodivergjy,
Program’ 13 February, Canberra, ACT. 1

Steinbaver MJ (2001}, Life history, host utilisation gor
population management issues concerming auty
gum moth in Australian pulpwood plantaig
Seminar 1 May. ANU School of Forestry, Canberg,
ACT.

Steinbauer MJ (2001}, Host preference and selection
by autumn gum moth: why avold some twees and o
others? “CRC-SPF Workshop® 3 June 2001, Ridgley,
Tasmania.

Seeinbaver MJ, Floyd RB (2000). Risk assessment for
agtumn pum moth, 16-18 October. Workshop,
Hamilton, Victoria. '

Print
Onwood, 2000, C, Beadle: “Testing thinning options
for cucalypt plantagons’.

Omwood, 2000, A Gibbons: ‘How does thinning affect
species composition?”.

Onwood, 2001, P Smethurst: ‘Potassium can boost
young pines’.

Berween the Leaves, 2001 H Dungey, M Disters:
“Hybrids propel forest plantation productivity’,

Electronic media

Chinese Hunan Satellite TV, B, Potts: interview about
the expansion of Eucalyptus plantations into Hunan
Provioce, China. 20 November 2000,

ABC Radio Australia. € Beadle: interview about
thinning eacalypt plantations for solid wood products.
T December 2O, .

ABC Radio, Morning Show. O MoArthur interview
about the problem of browsing in forestry and
alternatives 10 1080. 11 April 2001,

ABC Radio National, Country Hour. B Pct

interview about Tasmanian eucalypts and the CRC, for
Science Week, 1 May 2001,

ABC TV, Smateline. ¥ Reid: Interview about fule
funding for CRC-SP¥ under threar. 18 May 2001

Chinese Zhangzhou TV, Zhangzhou. P Smethunis
interview about an Australian’s perspective 08
encalypt plantations in China. 1 June 2001

ABC TV, Stareline. } Reid: Interview about geneticb
modified crops, 4 hane 2001,

ABC Radio National, Cownsry Hour. B PO:"
itnterview about CRC-SPF China visit, 26 June 20015
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Technology Transfer Activities
Date  Function Topic Reach  Pgm Time
{days)
2000
July Monthly Browsing damage management, Browsing Damage 18 R¥ & days
meetings Management Group with research and operations stafl
from forestry industry, TFGA, TCT
July School talk Entomology, to Huching stodents H ETT 60 min
Hobart G Allen
Tuly Seminar Genetic improvement of conifers in Queensland 3¢ Gl 90 min
CGuoangzhoy, China M Dicters
Tuly Seminar Provenance variation in Pinus caribaeq var hondurensis 30 Gi 5 min
RBeijing, China M Dieters
July Seminar Genetic improvement of conifers in Queenshand P Gi 50 min
Retjing, China M Dieters
July Beyond the Black  No 18 Pre-hardening seediings in the nursery o SM
Stump D Close, C Beadle, G Hoix
July Hot off the Seed No 20 Inbreeding depression in Fucalyptus globulus: 560 8]
Bed relationship with the inbreeding coefficient
B Potts, C Hardner, P Tiyard
Juty CRC-52F No 39 Sensitivity of £ globulus growth in plasiations to SM
Technical Report environmental factors: a modelling analysis
M Battaglia
Avg CRC-SPE No 32 Genetic and chomical variation i resistance of RP
Technical Report E. globulus foliage to mammeal browsing
T (¥Reilly, C McAxhur, B Potts, W Foley
Aug CRC-SPF No 40 Economic analysis of site survey and productivity S
Technical Report modelling for the selection of plantation areas
M Battaglia, D Mummery, T Smith
Aug CRC-SPR No 52 A genetic Hnkage map for E. plobudus with candidate Gl
Fechnieal Report gene loct for wood and fibre traits
K Thatnarus, K Groom, F Murrell, G Moran
Aug Seminar Genetic improvement of conifers in Goeensland 30 GI 50 min
[iSA B Dungey
Aug Meeting An introduction to breeding obiectives 15 GI 45 triin
Canberra P Chambers
Ang Seminar Genetically modified organisms: friend or foe? 40 GI 66 min
Hobart R Vaillancour!
Aug Seminar Hmergent technologies in controlled pollination of it Gl 9 min
Chite Eucalyptus and experiences with hybrid production
B Pous
Ang Hot off the Seed No 21 Hybrids in forestry 50 G
Bed H Dungey
Sept CRC-$PH No 38 Celiulose content, near infrared reflectance analysis Gi
Technical Report and predicted pulp yield — which is the best option for
predicting whole tree keaft palp yield?
€ Raymond, L Schimleck, P Kube
Sept CRC-SPE No 41 Evaluation and development of microsatellite primers €4
Technical Report for P caribaea var hondurensis and P ellionii var efliosiiz; Series |
M Shepherd, M Cross, T Maguire, M Dieters, C Williams,
R Henry
Sept CRC-5PF No 42 Plantation forestry dispales: case studics on concerns, SM
Technical Report causes, processes and resokution
1 Schirmer
Sept CRC-8PF No 43 Genetic parameters and predicted gains for I nifens al

Technical Report

wood fibre production in Tasmania
P Kube, C Raymond, P Banham
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Date Function Topic Reach Pgm Time
(days)
Sept CRC-5PF No 44 Prediction of whole tree basic density and pulp yield Gi
Technical Repont using wood core samples in E, airens
# Kube, € Raymond
Sept CRC-3PE No 46 Characterisation of microsatellite focl isobated from GI
Techpical Report Araucaria cunninghamii
L Scott, M Shepherd, R Henry
Sept Seminar E. nitens sapwood ve decay fungh tactics and mbe-brealdng 27 RP 60 min
Hobart of reaction zone formation
K Baery
Sept Field day Surveilance and monitoring methods for insect pests of I5 RP {15 day
Western Australia blue gums in Western Australia
A Loch, R Floyd, } Matthiessen
Sept Field day Surveillance, monitoring and management methods for iy RP 9} min
Western Australia  autumn gum moth s Western Australia
ALoch
Sept Beyord the Black  No 19 Stem volume equation for £, aiteny K0 Sid
Stump P Swethurst, D Spury, € Baillie, R Osborae
Sept Hot off the Seed No 22 Gene flow between planted and aative cucalypt forests 30 Gl
Bed R Barbour, B Potes, R Vaillancourt, W Tibbits, R Wilishire
Sept Haot off the Seed An coonomic breeding objective For plantation radiats pine 30 Gl
Bed No 23 grown to produce fimber flitch and pewsprint
P Chambers
Gt CR{-SPE No 45 Tree breeding issaes for solid wood production Gl
Technical Report C Raymaond
Gt CREC-SPE No 48 Genetic based susceptibility of E. globulus to autumn RP
Technical Report i moth defoliation and the asdociated role of foliar chemistry
1 Joves, B Potts, R Vaillancourt, N Davies
Oct Presentation Wood quality and fertiliser in eucalypls 15 SM 45 min
Hobarl G Downes
Oct CRC-SPF Arnud Theme 'Site Selection”, hosted by TC 120 ETT 5 days
Meeting Hamilton
Ot Presentation Risk assessment for sutumna guin moth K RP 60 min
Hamilton M Steinbaser, R Floyd
et Presentation Productvity models - a comparative analysis 30 SM 20 min
Hamilton P Sands
Oct Pregentation Site selection — show me the money! 44 SM 36 min
Harnilton P Volker
Oet Presentation Effects of weather patterns on risk 30 SM 26 min
Hamilton T Smith
Oct Presentation Soll mapping: @ tool for site selection 30 SM 23 it
Hamilion M Laffan
Qct Presentation Spatial extrapolation of s simple forest productivity model 30 M 20 min
Harmilton into the landscape
D Mummery, M Battaghia
Oet Preseration Prodectivity models: # comparative analysis 30 SM 30 win
Hamilton P Sands
Oct Presentation The role of inventory in modelling 30 Gl 20 min
Hamilion G Dutkowski
et Presentation  © Managing genetic gain o 1t productivity 45 Gl 20 min
Hamilton T McRae
Oet Presentation Cansidering pests in stte selection 30 RP 20 min
Hamilion } Bulinski
Ot Presentation Timbercop 30 SM }5 it
Hamilton § Bafl
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Date Function Fople Reach  Pgm Time
{days}
Oct Discussion Site cvaluation and productivity estimation — the way forward 30 SM 30 min
Hamikton i Bail
Gt Presentalion The relevance of CRC molecular genetic research to tree breeding 20 Gi 30 min
Hamilion BB Potts
Ot Presentation Assessing the sisk and management of genetic poltution 40 Gl 2 min
Hamilion B Potts, R Barbour, R Vaillancour!
Ot Semingr Soil respiration in B globulus plantations 4 S 30 min
Hobart H Hancock
Gct Seminar ifeet of wood guality on thermo-mechanical pulping for 16 Gi &0 min
Eobart newsprinl
P Banham
Oct Seminar Base cations: 2 potential limitation 1o plantation productivity 26 SM 60 min
Hobast P Smethurst, A Mitchell
Oct Sominar Genetic variation in waler- and nutrient-use efficlency in 2 Gl &(} 1min
Hobard B sylvestris and Picea abies
K Lundkvist
Oct Seminar The GST {growth sensitivity of trees) and its effect on wood 23 GI 60 min
Hobart guality
R Wimmer, G Downes
Gt Workshop Outcrossing in open-pollinated seed orchards of K, globulus 30 Gl 20 min
Western Anstralia P Gore, B Pouts
Oct Semsinar 3PG and PlantGrow: What they are, how pardrmeters are SM 60 min
Brishane determined, how they are used and their limitations
K Wiliarg, P Ryan
Gct School talk Susiainable management in plantation forestey (soll nutrition, 15 BT 60 min
Hobart molecutar biology and marmmalian browsing)
N Davidson
Ot Presentation Tree improvement obiectives for I globulus 30 Gi 3 min
Western Australia P Chambers, T McRae, G Dutkowski
Oct Serminar The Chilean Torest soCtor — a soup opera view 20 Gl 50 min
Hohart i, Apiclaza
Oct Workshop (MOs - are they requited and what sre their potendial 28 Gl 35 min
Hobart environmental impacts?
R Vaillancourt
Qct Presentation Vorestry Tasmania’s enfemology research, to UT Agricelural 5 RFIETT 6 min
Hobart Science students
I flek
Oct Seminar Molecnlar genetics of wood and fibre properties in E. globulus 23 G 35 min
Canberra K Thamaras
Oet Hot off the Sced No 24 The performance and relaibility of paclobutrarol in 50 GI
Bed promoting the flowering of B, nitens can be enbanced by
nitrogen fertibisation
1) Wilkiams, B Potts, P Smethurst
Ot Hot off the Seed Mo 25 CRC microsatellites are operationat and reveal marked 50 Gi
Bed differentalion grmong races of B, globulus
D) Steane, R Vaillancourt, B Potts
Nev Workshop DNA techrigues & gl 3 days
Lismore M Shepherd
Nov Seimninar Life history of leaf beetles 25 RP &0 min
Hobat ] Blek
Nov Preseniation Insect pests of evcalypt plantations, and the role of 18 RP &4 min
Manjimup insect resistance

Aloch
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Date Function Tepic Reach Pem
Nov Waorkshop Is there a role for traasgenic cucalypts containing B4 toxins 25 RP
Canberra in Australian plantations?
R Floyd
Now Workshop and Sumuary of curvent knowledge on physiclogy and silviculture 30 ETT | day
Fieid day of Mackwood
Smithton CRC-SPE, FT
Now Tour Hardwoods Plantations Research Tour of centaf and sowthern 40 ETT 3 dags
Queensland Qkd for industry and other key stakeholders
CRC-SPE QFRI
Nov Four Hardwoods Plartations Research Tour of southern Qld and 35 ETY 2 days
Queensiand and neorthern NSW
NSW CRC-SPE, QFRI
Nov Seminar Ase you inhibited? - how to cope with {photo) ishibition 32 SM &G min
Hobart in & cold environment
b Close
Nov Seminar Plant vs herbivore. Resistance of encalypis to mammals: 25 RP 40 min
Hobart genetic and chemieal influences
O Reilly
INow Seminar Understorey dynamics following thinaing in £, defegarensis 28 SM 68 min
Hobart native forest
A Gibbons
Nov Seminar An overview of the Forest Industry in Chale il Gl 61} mis:
Hobart {. Aplolaza
Nov Presentation Riparian vegetation 30 ShE 45 min
Hobant N Davidson, A Gibbous
Nov Presentation Selecting traits For wood products and potential impacts of 25 Gl 20 min
Pozt Huon insect pests and fungl
C Raymond
Now Talk Risks of genetic pollution from plantation forestry 25 Gl 2 days
Port Huon R ViiHancoutt, B Pots
Nov Presentation Breeding for risk rraits 28 ] 30 min
Port Haon L Apiolazs, P Chambers
Moy Seminar Re-focussing forest research in & changing environment 30 ShE 36 min
Hobart D de Little
Nov Seminar Advances in eacalypt seed production iz Gl 60 miz
Zhanjiang, China B Pous
Nov Seralnze Hxploitation of base popuiations of Evcafuprus 12 Gf 120 min
Zhaniiang, China B Potts
Nov Sersinar Advances in encalypt seed production 8 &:! 60 min
Guangxi, China B Potrg
Nov Presentation Genetic poliution — the risk of gene flow from plantations 20 Gi 36 min
Port Huon into nateral forest communities
R Vaillaneowst, B Pouts
Nov Seminar Analysing repeated measures data From feld mials: 2 36 RP 6 min
Hobart demonsiration of statistical methods
8§ Candy
Noy Presentation STBA communication strategy - 2 draft for discussion 20 HTT 26 min
Methourne G Duthowski
Nov Presenlation Development of a bioassay to test for Mycosphacrella it} Gl 3 min
Port Huon resistanice
A Milgate, R Vaillancoust, B Potts, 7 Yuan, M Battaghia,
C Mohamired
Nov Seminar The most efficient way o get 8 root in Tasraniy 30 S 36 min
Hobset S Resh, D Worledge, M Banaglia
Nov Seminar Greenpouse snd forestry: the ceedibility of carbon credits 30 Gl 30 mm
Hobart B Creaves
Noy Seminar Root distribation of £, sitens and E. globulus in imigated 3 SM 25 min
Hobart s droughted so

D Worledge
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Date Function Topic Reach  Pgm Time
{days}
Nuov Seminar Crowith and yield predictions for Fy clones of Shash x Caribaea 20 Gl SM 30 min
Hobarl Pines
[} Rockwood
Nov Seminar Report on trip 1o USA and South Aftica 38 Gi &0 min
Gympie H Dungey
Nev Beyond e Biack  No 20 NMR spectroscopy: a new technique for determining 100 SM
Stemp the guality of soil organic matter (SOM)
N Mathers
Nov Hot off the Sced No 26 Hybrid beeeding and genctics sympositm. Post- il Gi
Bed symposinm summary
H Dungey
Nov Het off the Seed No 27 A genetic linkage map for £ globulus with candidate 38 Gl
Bed gene Jood for wood and fibre traits
K Thamarus, K Groom, J Mussell, G Moran
Pec CRC-SPF No 53 Seedling spocifications for E. globulus planted in SM
Technical Report meditesrancan environments, including south-west WA and the
Green Triangle
9 Cloge, ¥ Bail, C Beadle, Q Clasen
Dec CRC-SPH No 54 Growth and yield predictions for Queensiand produced SM
Technical Report Hy clones of Slash x Honduras Caribbean pines
D Rockwood
Dec Seminar Hphancing productivity of encalypt plantations through 15 SM 6 min
Hobarl improved silvicaltare - the Kerala experience
K Sankaran
Dec Seminar The effeet of munaged flow rates from the Gordon River power 50 SM 60 min
Hobart scheme on riparian vegelation in the Gordon River
N Davidson, A Gibbons
Dec Seminar Scale and error propogation in OIS and eavironmental 28 SM 30 min
Hobart modelling
I3 Mummery
Pee Seminar Exploitation of base populations of Eucalypaus 25 Gi 60 min
Haikou, Ching B Polts
Dec Presentation CRC-SPF publications dala base i BT 30 min
Hobart {3 Dutkowski
Dec Presentation Development of breeding objectives for P radiata - a 13 Gi 50 min
Melbourne prelminary investigation
P Chabers
Deg Hot off the Seed No 28 Comparison of genetic parameters estimated using an 50 Gt
Bed jnfinitesimal and finite locus model in two subiropical pines

and their inler-specific hybrid
H Dungey, R Kerr, M Dieters

Dec Hot off the Seed No 29 What are the pollinators of E globufus and E, nitens? 50 Gl
Bed A Hingston, ¥ McQuillan, B Potls
20
2001 Sponsorship 201 Tasmantan Community Landcare Conference ‘Landeare:
celebrating our volunteers' ($1 (00)
Jan Presentation Diversity of plant genomes revealed by analysis of gene 150 Gl 40 min
Izpan sequences and microsatelfiles
R Henry
Jan Tatorial CRC-SPF publications datz base H BIT 60 min
Hobart G Dutkowski
Jan Hot off the Seed No 38 Molecular evidence for hybridisation between eucalypt 50 Gi
Bed suhgeners

R Stokoe, M Shephers, I Lee, R Henry, I Nikles
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Date Function Topic Reach  Pgm Time
(days)
Jan Hot off the Seed No 31 Canopy position can heve « marked effect on 50 Gl
Bed outerossing ra
B Patterson, R Vaillaseourt, B Potis
Ian CRC-SPE No 79 3PCpis - a user friendly interface to 3PG, the SM
Technical Report T.andsherg and Waring model of forest productivity
P Sands
CRC.SPF No 37 FE. globulus diallel trials and £ globuluy Iy GI
Technical Report Mycosphaerellu trials
P Tityard, (3 Lopez, B Potts, R Vaillancourt
Tan CRC-Sp¥ No 47 Cenetie mapping in £ ellfonsii var elforsi and P caribaen al
Technical Report vay hondurensis Using AFLP and microsatefiite markers
M Shepherd, M Cross, M Dieters, C Witliams, R Henry
Tan CRC-SPE No 51 How tree form changes with spacing snd why! REY:
Technical Report implications for Tarm Foresters
¥ Henskens, M Battaghia, M Cherry, C Beadle
Tieb CRC-SPF No 50 Silviestursl options for phantation-grows Acocla SM
Technical Report melquaxylon: form prining and nurse-crop thinning
} Medhurst, D Worledpe
Fieh CRC-SPF No 35 Factors driving site selection and productivity modelling SM
Technicat Report SYSLCMS — AR OVEIVICW
C Beadle
Pinus plantations o the coastal lowlards of south-east
Cuecnsiand
T Last
Simall-scale farm forestry
ALyons
Spatiat extrapolation of models into the landscape. Pathology in
modelling for site selection
D Mummery
Coping with factors af the margin of our control
C Shediey
Soit and canopy ares as indicators of produckivity
P Smetharst
The effects of weather patterns on risk
T Smith
Productivity models - a comparative analysis
P Sands
Feh CRC.SPE No 37 Muld-model analysis of £ nitens and £ globulus SM
Tochnical Report plantation growih
M Banaglis
Feb Presentation Managing browsing damage in cucalypt plantations - 560 EET 60 min
Hobart alterpatives to 10807 Field Naturalists Assecistion,
€ McArthur
Feb Seminar L.ie Ristory, host utilisation and population management 20 RP 30 mn
Canberra issues concerning autuma gum moth in Austratian pulpwood
plantations
M Steinbaver
fieh Presentation Managing browsing damage in cucalypt plantations — 40 RP 50 min
Hobart alternatives to 10807
C McArthar
Feb Seminar . Self-tncompatibility in E. plobulus and £. nitens 40 Gl 30 rin
Hobart L Pound
Feb Seminar Growth and respiration of E. globulus Labill i} SM 60 min
Hobart C McFarlane
Feh Seminar Modelling effects of selected forest management practices Sh 3} win
Hobart {clearfelling, slash burning} on soil cherical processes

B Ludwig
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] .
| Date Function Topic Heach  Pgm Time
| (days})
l Feb Serninar Working towards seedling specifications for E. globulus 14 SM 65 min
Harmilton planted in Mednerrancan environments, inclading south-west
WA and the Green Triangle
P Close
Feb Short course Breeding objective definition and breeding value prediction 27 Gi 3 days
Hobart 1. Apiolaza, G Datkowski, C Raymond, B Greaves, T McRae
Feb Serminar Landscape and productivity modeiling for plantation site 50 SM 40} min
Holsart selection
£ Mummery
Feb Beyord the Black  No 21 Yelow, potassium-deficient pines e M
Stemp P Smethugst, A Lyons, K Churchill
Feb Hot off the Seed No 32 £ globulus tace classification confirmed and extended 50 Gl
Bed G Duthowski
Feb Hot off the Seed No 33 Easy monitoting of otterossing rates and seed orchards 50 Gl
Bed R Vatllancourt, B Patterson, B Potls
Mar Seminar Working towards scedling specifications for I globulus 3] M 66 min
Melbourne planted in mediterranean environments, including south-west
WA and the Green Triangle
D Close
Mar Presentation Hagracting DNA from wheatgerm, for Fahan School 50 ETT 120 min
Hobart “Wormen In Science Week’
D Steane
Mar Field day and Monitoring browsing damage in plastations at Hollybank 30 ETT
wotkshop Forestry Centre
Lilydale
Mar Field day Hoop pine 35 1 day
CRC-SPF, QFRI
Mar Workshop and feld day Pertiliser review
CRC-SPF
Mar Serninar Quantitative trait locl for wood and fibre propenties in 25 GI &0 nup
Hobart E. globudys
K Thamarus
Mar Presentation Riparian vegetation 50 M
Hobart N Davidson, A Gibbons
Mar Presentation MNutrient supply and demand incorporating resalts from 1§ SM 20 min
Hobart/ Plorenline  fertiliser experiments into productivity models
Valey P Sands, M Battaglia
Mar Presentation Hutracting DNA from wheatgerm 50 GI/ETY 30 mins
Heobart D Steane
Mar Hot off the Seed No 34 A comparison of native stand and land race localities 50 Gl
Bed of E. globulus grown in Argenting
i Lopez, B Pots, G Dutkowskl
Aprd] CRC-SPF No 49 Genetic parameters for cold hardiness in £, nitens Gl
Technicai Report {Deane & Maiden) Maiden
W Tibbits, G Hodge
Agpril CRC-SPF No 62 Molecular genetics and biotechnology awareness foram G
Technical Report R Haines, B Potts, R Henry, M Carson, 8 Carson, M Shepherd,
G Dade, ¥ Jones, R Stokoe, R MeBick
April Workshop Research on managing browsing demage 36 BIT 60 min
Hobart C McArthur
April Paster Natural plant resistance to mammalian browsing: cap we 250 GI/RP 66 min
Melbourne breed for 1t? Australian vertebrales pest conference
1 O'Reilly, C McArthur, B Potis
April Foram Molecular genetics and biotechnology awareness, for DPHQ)
Brishane forestry and CRC-SPF partners
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Date Function Topic Rexh  Pgm Time
(days)
April Workshop Reproductive biology of Eucalyptus and applications to genetic 20 Gl 90 min
Chike improverment
B Potts
April Seminar Ladybirds and biological control it RP 603 mip
Hobart A Dixon
April Seminar Forest prodoctivity research #t the Institule for Commercial 8 M 40 mip
Hobart Forest Research, South Africa
1. Hsprey
April Presentaiion Research on masaging browsing damage. Browsing animal 38 RP &0 mig
Hobart conirol workshop
C MeArthuy
April Presentation Key research for eucalypt plantations 36 Gl T min
Holbart N Borsatho
April Seminar RAIZ breeding program W al 80 min
Hobart N Bomatho
April Beyond the Black  No 22 Physicasl Frost damage vs photo damage of seedlings 100 M
Stamp 13 Close, (5 Holz, C Beadle
April Hot off the Seed Mo 35 Microsatellites reveal high but variable outcrossing 50 Gl
Bed rates in a B nitens sced orchard
€ Grosser, R Vaillancoust, B Poits
April Pest Off No § "Two simple indices to compate palatabilities of leaves 30 RP
of plantation species to insect defoliators
M Seeinbaver
May Prosentation investigation into defense mechanisms of £, globulus 1o 26 GI 60 min
Ridgley aptumn gum moth using clonally replicated Py families
T Jones, B Potts, R Vaillancoust, N Davies
May Seminar Working wwards seedling specifications for E. globufes planted 12 SM 6l min
Ridgley in mediterranean environments, including south-west WA
and the Green ‘friangle
B Close
May Seminar Working towards seedling specifications for £ globulus planted 14 SM 60 min
Perth, Tas in mediterranean environiments, inchuding south-west WA
and the Green Triangle
> Close
May Seminar Working towards seediing specifications for E. globufus planted 20 SM 45 min
Fobart in mediterranean cavironments, including south-west WA
and the Green Triangle
D Close
May Seminar Inteoductory Ph seminar 38 GI 30 min
Hobart P Roias Vergara
May Seminar Forests Tull of choiess: each one could be your offspring’s last! 20 RP 60 min
Canberra M Steinbaver
May Workshop Wound response and the role and properties of the reaction 40 RY 20
Cympie zone in E. nitens
K Barry
May Workshop Stem defect following pruning in would defence in emperate 40 Ry 23 min
Gympie cucalypts
C Mohamimed
May Workshop Exprossion of kine: its role In wound defence? 40 RP 20} it
Gympie A Byles
May Presentation Sustainable management in plantation forestry {soil nutrition, 243 SM 2 days
Hobart molecular biology and mammalizn browsing)
N Davidson
May Presentstion “fasmanian evcalypt display and quiz 245 E¥T 7 days
Hobart N Davidson
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Date Function Topic Reach  Pgm Time
{days)
May Sensinar Application of marker-aided selection (MAS) in forest trees Gl 66 min
Hobart S Carson
May Field day Display of 29 Tasmanian evcalypts at Agfest 486 BTT
Carrick N Davidson
May Semvnar Pegt resistant Fucalyptas tees iy agroforestry 3 R? &) min
Hobart M Matsuks
May Display AH insects are vot pests? 80 ETT 3 days
Carrick G Allen
May Presentation Sustainable forest management research E M 15 min
Hangxi, China P Smethurst
May Presentation Research into indicators of soil fertility 30 M 30 min
Jiiangxi, China # Smethurst
May Presentation Application of molecelar genetios in forestry: the case of 30 Gi 3G min
Hangxl, China E. globulus
R Vaiflancourt
May Presentation Quantitative genetic methods for tree breeding 30 arI 50 min
Tiangxi, China G Duthkowski
May Presentation ntroduction to CRC-SPF K] Gl 15 min
Jiangxi, China B Poits
May Presentation Advances n eucalypt seed production systems 39 Gi 50 min
Hangxi, China B Potts
May Presentation Apphcation of molecular genetics in forestry: the case of i5 GI 60 min
Fulian, China E. globulus
R Vaillancourt
May Presentation The plantation management cycle in Australia and sustainable 15 SM 90 min
Fagian, China forest management research
P Smethurst
May Presentation Advances in eucalypt seed production systems 15 Gl &0 min
Fyitan, China 8 Polis
May Presentation fntroduction o the CRC-SPF 15 Gl 15 mia
Fujian, China B Potts
May Presentation Tree breeding for maximum gain 15 Gt 80 min
Hyjian, China G Dutkowski
May Presentalion “The plantation management eycle in Australia 50 SM 94 mix
Huijian, China ¥ Smethurst
May Presentation Advances In eucalypt sced production 38 Gl 60 min
Fagjian, China B Potts
May Prosentation Introduction to the CRC-SPF 50 Gt 13 mm
Fugian, China R Vaillancourt
May Presenation fntroduction io breeding 50 €l 60 min
Fujtan, China G Dutkowski
May Seminar Vindicators of indicators: old frees 45 surrogate measures 25 RP i min
Hobart of saproxylic boetle biodiversity
§ Grove
May Seminar Growth siress and its role in processing eucalypfs for 20 M 60 min
Hebast solid wood products
G Waugh, }Yang
May Presentation What does a plant scientist do? 13 Gl/ETT 50 min
Hobart D Steane
May Hot off the Seed No 36 Gonetic variation in the Hignotuber development of 50 Gi
Bed F. globulus seedlings
( Kelly, B Potis
June CRC-SPF No 56 High throughput DNA extzaction for forest species Gl

Technical Reporf

M Cross, R Stokoe. L Scott, M Jones, M Shepherd
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Bate Fusiction Topic Reach  Pgm Time
{days)
June CRC-SPI No 58 Review of Decision Support Systems relevint to
Fechnical Report plantetion forestry in Queensland
K Caichpoole, S Papps SM
June CRC-SPH No 59 Campent status and future resds of Decision SM
Techaicat Report Support Tools in Queensiand forestry
K Cachpoote, E Keady, K Harding, M Nester
June Presentation Reststance of E. globulus to aufiinn gum moth gy RP 30 min
Ridgley L. Repley, G Allen, B Potty
Fune Presentation Cienomics of Hucaltypiuy wood traiis 240 Gi 30 min
Hrance G Moo, K Thamarus, C Reymond, G Deyou, T Uren,
S Southerton
June Keynote address Geneties of Eucalyprus wood properiies 0 Gl 45 min
France C Raymond
June Presentation Host preference and selection by autumn gum motl: 20 RP 0 min
Ridgley why avoid somme trees and not others
M Steinbaver
Tune Seminar and Driscussion on entomology 50 ETE 60} min
laboratory G Allen
Jure Presenzation Research presentation 00 I IS min
Launceston G Allen
June Seminar Al insects are not pests? at TIAR Presentation Day 166 BIT
Lamcesion G Allen
Jane Seminar Intreductory PhD seminar 3G GI 3 min
Hobart R Barbour
June Seminar Plantazion establishment to combat yural teee decline in ] M 45 min
Taswania the midlands
N Davidson, D Close
lune Presentation Transpecific microsattelites in pines 48 ¢: 30 min
USA M Shepherd
hune Seiminar Anztomy and chemistey of wound tissue In E. globufus and ¥4 Jii 40 min
Creswick E. witens
A BEyles
Tune Warkshop How do | get my publications into the Aanual Report? 5 HIT 96 min
Hobart G Dutkowska, T Bildseein
June Seminar Diseases of eucalypts and acacias in south-cast Asia I8 RP 90 min
Hobart K Okt
Tune Seminar Development of # silvicultural decision support system for A SM 50 mis
Hobart exotic pine plantations
¥ Cachpoole
e Hot off the Seed No 57 Maternal effects in the seed orchard appear to have 50 Gl
Bed ittle implact on the guality of E. globudus seci
M Watson, D Williams, B Potts, M Krygsman
Presentation Screening selections of E. globulus for seif-incompatibiliy, 30 Gi 30 min
Perth WA pollen vishility and genetic load
B Potws, P Gore, D Pitbeam
I

Total 7 390
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rants and
‘ G Genetic Improvement Program

Awards
Grant/Award Awarded for Duration Recipient Amount §
ARC Large Hrtablishing a centralised genetics facility I year Prof J Reid 390 000
Eguipment Grant within the Central Science Laboratory Prof T MeMeekin
Prof M Clark
Dr M Sale
Ds B Potts
Dy I Bowman
D F Vickers
Chinese State Invited visit o China (funded by Chinese 21 days Dr 8 Potts Fully funded
Foreign Expert Burcan  Government)
Austratia-China invited visit to China 12 days Dr 8 Polss Fuslly funded
Agricuitural iy R Vaillancourt
Cooperation Agreement (G Dutkowski
Dr P Smethurst
SPIRT / ARC Alternative breeding and deployment 3 years G Dutkowsk: 223 112
ehjectives for K. glotndus Pr P Chambers
Pr1 McRae
 Raymmond
Dr L Apiolaza
Dr B Greaves
Strategic Initlatives MAXDEPLGY — a software tool for | year Dr B Greaves 9250
Fund (CRC-SPF) evaluating multi-stage multi-trall assessment v L Apiolara
strategies in the selection of deployrent
populations
STBA Estimation of additive and non-additive i year Dr L Apiolaza 2000
effects for volume and wood density in F Gore

STBA full sib family trials, and their effect
on gains from MSP/OF seed production

Steategic Initiatives Sequencing the chloroplast genome of i year Dr R Vaitlancosert 55008
Fand {CRC-SPF) E. globulus Dr 13 Steane

Dr B Potes

Prof J Red

Sustainable Management Program

Strategic infiatives Soif fertility assessment: sarvey and I year Dr P Smothurst 12 600
Fend (CRC-SPF) fraining using a quick-test meter

Strategic Initiatives Convenient methods of estimating LAl I year Dr P Smethurst 16000
Fand (CRC-5PF) in cucalypts and pines

Natural Herflage Trust  Preseription for site selection and 2 years Dr N Davidson 95 350

plantations esiablishment to combat
iree decline

Australian Academy Science at the Shine Dome 2 weeks B Close | 560
of Science
Strategic Tnitiatives Seedling specifications 1 year B Close 9 583

Fund (CRC-SPF)
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Nataral Heritage Trast

Feint Vealure
Agroforestry

RIRDC

RIRDC

Choosing native hardwoods
for commercial plantations in farm systems

Estimating the productivity of forest
systerns it south-east Queensland

Silvicultural decision support for farm
forestry

Seed and informuation support for farm
forestry

Resource Protection Program

Maxwel Ralph
Jacobs Travel Gy

Browsing Damage
Managerment Group

Strategic Initiatives
Hund (CRC-8PF)

Australian Academy
of Science

Australian Academy
of Science

Young Researchers
Award

Strategic Initiatives
Fungd {CRC-SPF)

Oversess Travel
Award {CSIRO}

Sampling populations of C. agricola from
mainkand Austrada for host range,
distribution and genetic variation between
sites and states

Undersianding how herbivores use the
forestry enviroRment

Determining effects of eavironment on
E. nitenss leaf chemistry and resistance ©
mamsmal browsing

Determining effects of environment on
F, nitens leaf chermistry and resistance
to mamemal browsing

Scientific visit to Canada to study

Hemlock Looper behaviour and pheromone
fechnologies at the Pacific Forestry Centre,
British Columbia

Attendance at the Forum for Buropean-
Australian Science and Technology
{FEASTY covperation

{see www. france.het.aw/feast)

Validation of attraction of sex pheromone
of M. privara

Presentation of seminar at ‘Symposiom on
insect-plant relationships’, Denmnark

3 years

2.5 years

2.5 years

3 years

I year

i year

T oyear

| year

& weeks

2 days

i year

9 days

Dr K Williams
(DNR-FERA}
P Ryan (QFRL)

Dr K Williams
{DNR-FERA)

P Ryan {(QFRE)
DBr M Battaghia

DDr T Booth
{CSIRO FP)

1 Nahrung

Dr C MoArthur
K ke Mar

Dr { McArthur
D Close

Pr C Beadle

A Walsh

Br C MoArthur
B Close

D C Beadie
A Walsh

D M Steinbauer

r M Steinhauer

Dr M Steinbauer

Dr M Steinbauer

197 421

200 953

34 200

F22}

8 060

20187

785G
a0

T 000

1560




Consultancies

CRC-SPF scieniists Iy Philp
Sreethurst, Greg Putkowsh,
L Rend Vaillaneourt and

I Brad Polts with staff and
shuderts of the Forest
Gaenetics Dapariment at
Manjing Forastry Universily,
China. & CREC-SPF mission
to China was requested ang
fundad by Agriculiure,
Fisheries and Forestey
Australia under thely
Australia-Ching Agricuttural
Cooperation Agreement.
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Organisation

STBRA

STBA

APP

PET

Various

Hydro Tasmanis

7ET

APT

APT

NCE

URS

Lower Murray Water

FT

Subject

E. glolnedus Bxeler base population density
asgessinent

Prediction of selection oriterion and breeding
objective trait breeding values for trials of the
' Connor and CFTT £ globudus collection
Statistical anatyses and reporls

Py demo sile analysis

Cherical analyses

Agsessment of riparisn vegelation on the
Gordon River, as part of the "Basshink
trtegrated Fpact Assessment: Potential

effects of changes {6 hydro power generation’
Develop and imploment E. airens vession of
PROMOE for Farm Forestry Toolbox version 3
Application of models

Recommendation on site assessinient methods
Appheation of models

Modet checking

Surveitlance of and recomimendations for leal-

eating insect management issues st Koerlong

Taxonoe dentification of wasps from Wara

Duaration

T weeks

3 days

4 ddays

4 days

12 days

22 days

3 days

3 days

{ day

§ days

7 days

{ year

2 months

Recipients

G Dutkowski
A MacDonald

{3 Dudkowski

D P Smethurst
{3 P Smethurst
in P Smethurst

Bor N Eravidson
A Gibbons

{3 M Baltaglis
P P Sands

Dr M Battaghia
Dy P Sands

r M Battaglia
o P Sands

Pr M Battaghia
D P Sands

Dr M Bataplia
{3 P Sands

P R Floyd

3 M Short

Amount §

22 600
4 000
3042
3000

(60

32670

5000

3000

Ry

6 G0

1 206

16 100

0
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Performance
Indicators

Cooperative arrangements
Level of participation of contributors in mejor
decisions concerning the research direction of the
Ceritre
Mast CRC research is conducted using company trials,
or trials established on company land, so companics
are involved at the owset with the planning and
implementation  of research projects and  have
ownership of them. Research plans for these
experiments are lodged with the companies, and these
include an agreed protocol for the research. The
company  partners  alocate sfaff time  (in-kind
coniributions) o CRC research projects so effective
interaction can occur. The Program Coordinating
Committees {PCCs) of the CRC retain an overview of
these research projects. They prioritise research and set
‘deliverables’ {research ouicomes that can be directly
used by indostry). The PCCs are chalred by industry
representatives and consist largely of the partners” staff
to ensire that they are imvolved in deciding what
research ks underiaken.

o Level of interchange of personnel cmong different
sftes and participaling instihitions

Documented visits o individoal CRC partners and

hetween nodes of the CRC (Hobart, Canberra,

Brisbane, Gympie} totalled 508 person-days for

2060/01.

«  Proportion of joind publications with other
research groups

In the publications list, 116 of the 252 publications

(103 refereed + 132 unrefereed + 17 theses) were

written with other research groups.

«  MNwmnmber and durarion of stay of visitors 1o the
Centre from Australia and overseas
There were 2 large number of visitors o the CRC and
oy CRC.avranged seminars. Those whe stayed for
longer periods and had a particular influence on CRC
activities were:
Dy Sue Carson {private consultant, previously
sentor scientist with FRI in New Zealand) visited
for six weeks, March—Aprit 2001,
Dr Mike Carson {private consultant, previcusly
sepior scientist with FRI in New Zealand) visited
for six weeks, March—April 2001,
Dr Kenneth Londkvigt (Department of PForest
Genetics, Swedish University of Agricultural
Sciences, Uppsala, Sweden) visited from
1 October—3 November 2000
Assoc Prof Deping Li (nstitute of Soil Science,
Chinese Academy of Sciences, Nanging, China)
visited QFRI from 28 June—24 December 2000,

Prof Don Rockweod (School of Forest Resourceg
and  Conservation,  University  of  Floridy,
Chainesville, Florida, USA)Y visited QPRI for fouyr
months from 21 August=21 December 2000,

Dr Bernard Ludwig {Institute of Soil Science ang
Forest  Nutrition, University  of
Germany)  visited  for  five  days  from
2 February—16 February 2001,

Br David Lindenmayer {Research School of
Biological  Sciencex, Australian  National
University) visieed For Hve days in July 2000,
Prof Tony Dixon (School of Biological Sciences,

C}{iiEizzgcn,

University of East Anglia, UKY visited for owo
diays in Novemnber 2000,

Brendan Murphy (University of Canterbury, N7j
visited Tor four monhs (July-October 20000,

s The degree of Interaciion among scienrific staff o
dispersed locations on core activities of the
research program, included:

the economic impontance and genetic control of
growih, stem characteristios and wood properties
at the guantitative and molecalor levels

The genetics program s structured 1o ensore close

iferaction between projects both within and across

nodes of the CRC. The quantitative and molecular
genetics projects are paired 10 ensure synergics
between these different flelds. For example, the
northern node projects AG and A7 closely interact on
waork on tropical hybrid pines, Al and Ad work closely
together on the molecular genetics of temperate
cucalypts, snd A3 and AS interact in studying the
genetic control and mapping of wood property genes
in Eucalyprus globulus, The breeding strategies project
A2 integrates research in the other temperate projects
for strategy development. There is also regula
inferaction befween the various groups working in the
same flekd across different nodes. They are linked by
common fechnologies, and technological advances
rade in one project are usually directly relevant to the
other projects. For example, the quantitative genetics
projects interact on the application of genetic models
and use of specialised programs {e.g. ASREML} for
esiimating genetic parameters and brecding values.

Project A2 works with scientists from QFRI, G

STBA, CSIRO and FT on the use of ASREML

software for the analysis of thelr data, and rap 8

workshop which was well atiended by adusuisl

partners on breeding objective definition and breeding
value caleulation, The molecular genetics research
grotps in Hobart, Canberrs and Lismore have reguldd
phone link-ups to update each other on research and 1©
discuss common problems and technigues, Project Al
links with projects A6 and A7 on problems associated
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with sucalypt genetics and hybridisation, which are
common to temperate and sub-tropical eucalypts,
Project Al is conducting rescarch projects on the
genetics of F. globulus across Auvstralia in southers
Tasmania {UT and NS} and northern Tasmunis {GL),
in Western Australia {(WACAP and STBA), and in
Victoria (APF). Projcet A2 has heen working closely
with STEA on the development of date managerent
and analysis systems, as well as breeding and analysis
strategios.

Project AS has strong links with CSIRO scientists in
Methourne 1n research on Silviscan, cellulose content
anabysis and Near Infrared Reflectance Analysis, as
welt as with project A3 in Canberra, There are also
strong ks with FT and GFP with joint projects, and
Peter Kube from FI1 ks undertaking PhD studies with
the Centre.

There is a slreng link between projects AG and A7 with
frequent inter-site visits and meetings favelving both
research groups, such as the Biotechnology forum.
Several projects  involve collaboration  between
Genetic Improvement Program (G projects Al and
A3 and the Sustainable Management Program {SM),
and there i increasing lnkage between GI, SM and the
Resource Protection Program (RP) on the genetics of
pest and disease resistance.

effective meting, selection and  deployment

Strategies e Improventent programs
Project AZ provides research results from the southern
nocke projects for the breeding and  deployment
strategies of industry. It bas strong laks with most
industrial pariners and iz closely integrated with
STBA's FEucalyprus Breeding Program {enhanced by
the co-location of STBA’s Eucalypt Deployment
Program Manager, Peter Gore, on the University of
Tasmanian campus), Greg Dutkowskd is on the STBA
Board, Technical Committee, and Quantitative
Genetics, Data  Management  and
subeonmmitiees, as well as being tavolved in strafegy
reviews for the major STBA breeding programs. Six
presentations were made 1o, or on behalf of, STBA by
CRC staff. Project A interacts closely with 8TBA and
iy members o providing rescarch to back new seed

Research

production systemns being developed for . globulus. 1t
also collaborates with STBA on rescarch into self-
incompatibility and flowering time in arboreta and
seed orchards across Australia,

- pruning and thinning
£ Cheis Beadle (CSIRO) and Andy Warmer (PFT)
organised a workshop o consider advances in

blackwood sibviculture in native forest, plantation and
farm forestry contexis.

< the dynamics and cycling of organic matter and
witrogen in soils in response to silviculnwal
fregiments
Close interaction continued between projects Bl and B2
concerning organic matter and nutdent cyeling, In
addition, two new aciivities were commenced: (1) the
addition of Qeeensiand zoils in the base cation research
of Dr Andrew Mitchell, and (1) SIF funded
collahoration between these two projects 1o investigate
foliar C, N and water use by B witens. hnproved
suidelines for N management in encalypt plantations o
Tasrmania, based on outcomes from Martin Moroni’s
Phiy thests, led 1o a fertiliser workshop in Hobavt that
reviewed the CRC’s work in encalypt plantations
nationally,

- key issues which affect fondowners' decision-
nrerking
Dr Dighy Race (ANU) and other members of the B3
Farm Forestry project are organising a conference op
Forestty Extension to be held in Victoria in November
2002, The CRC-SPEF is one of the sponsors of this
meeling,

- prediciion af productivity in response o
environmental factors and management inputs

I association with PRI and FT, the CRC has now

developed version 3 of the Farm Forestry Toolbox CIb

This fncorporates a version of PROMOD for E mitens.

A dynamic version of PROMOD being developed has

beer wsed 1o examine the consequences on stand
productivity of drought or fertilisers during a rotation.

irvestigation of pathogens of forest insect pests
This research in Tasmania has essentially concluded
following the retirement of Dr John Madden {now
honorary CRC Fellow). Indostry was satisfied with the
progress that had been made and was keen for other
areas (o be pursued,

- studies of the ecology and behaviowr of insect
herbivores in temperate Australia

P Martin Steinbaver in Canberra hag been collaborating
with Dr Jane Elek at FT on facilitating the registration of
Mimic for control of muumn pum moth, He is also
establishing a major research project with Dr Geof¥ Alien
in Hobart, developing pheromone laps for the
monitoring and pofential control of autums gum moth,

Lauke Rapley, Dr Geoff Allen and Dr Brad Pots (Gi) in
Hobart are working with Dr Martin Steinbauer in




94  CRC for Sustainabie Production Ferestry ~ Annual Report 2000/01

Canberra on the chemical ecology of auvtumn gum
moth in relation o tree defoliation.

Dr Mameoru Matseki in Hobart s assisting APP in
Victoria on various isect pest problems.

Dr Andrew Loch and John Matihiessen in Western
Australia, and Dr Rob Floyd in Canberra, are
collaborating with APT, WACAP and TC on insect
pests in WAL

- dmpact  of insect  pests  af  plantation
establishment
John Matthiessen (Western Auswalia) is collaborating
with APT, WACAPR, TC, and Dr David de Little of GFP
{Tasmania) on insect pests of plantations at
establishinent,

Hilton Redgrove and Dy Geoff Allen are collaborating
with Dr David de Little (GFP) and Dr Jane Blek (F1)
on the biology of the establishment pests Merferonyx
criniiy and F. dimidiata,

- genefic and chemical basis of escalypt
resistance fo browsing
Dy Clare McArthur in Hobart s collaborating with
Dr James Bulinski (TC) in Western Australiz on
describing and predicting browsing damage: with
Andrew Walsh {FT) on nursery effects on browsing
resistance; and with Richard Appleton and Anne
Partridge {(APP) on inter-provenance variation in
browsing resistance of E. uitens, and effect of stem
ciameter ont damage by rabbits,

Research and researchers

e Papers in refereed journals

In 2000/01 the Centre produced 103 publications in
refereed journals, 132 unreferced publications and 17
theses.

*  Book chapiers covering the results of the Centre's
reseqrch

De Bamo P, Floyd RB (2000). Biological control of
Essigella  californica  {(Memiptera:  Aphididae:
Lachninae: Clnarini}. I A review of the carrent status
of the Monterey Pine Aphid Fwigefla californica
(Essig.} In Australla’. (Hds NG Collert, § Shmpson,
C Schoenborn) pp. 68-73, {Centre for Forest Tree
Technology: Melbourne, Victoria)

Bualton A, Clark R, Dargusch P Tabart T {2000
Decision making in the farm family business
implications for the adoption of farm forestry, In
*Sacio-economic research to support successful Farm

Forestry”. (Ed D Race) pp. 79-80. (RIRDC: Canberyy
ACTy

Jennings SM, Matysek AL (2001} Modeling nog.
industrial private forest timber supply: an economic
approach. In ‘Socio-economic rescarch o suppoy
successful farm forestry”. (Ed D Race) pp. 6675
{RIRDC: Canberra, ACTY

Potts BM, Pederick LA (2000 Morphology,
phylogeny, origin, distribution and genetic diversity of
the eucalypts. in “Discases and Pathogens of
Encalypts’. (Bds PI Keane, GA Kile, FD Podger,
BN Browa) pp. 1134, (CSIRG Publishing:
Collingwood, Victoria)

Race I3 (2001}, Strategies for improving landholders’
response to farm Torestry development. In *Socio-
economic research {0 sopport successful Farm
forestry”. (Ed D Race) pp. 40-52. (RIRDC: Canherra,
ACT)

Schirmer J (2001}, 1¥s not easy being green:
perceptions of the 2020 Vision for plantation foresiry
in Australia. In *Socio-economic research o suppot
suceessiul farm forestry’. (Bd B Race) pp. 22-39,
(RIRDC: Canberra, ACTY

Simpson JA, Xu ZH, Smith T, Keay P, Osborne DO,
Podberseck M (2000}, Effect of site management in
pine plantations on the cosstal lowlands of subtropical
Queenshand, Australia, In ‘Site Management and
Productivity in Tropical Plantation Forests’. {(Bds
EXS Nambiar, A Tiark, € Cossaber, I Ranget}
pp. T3-81L. {Center for International Forestry Research:
Bogor, Indonesia)

Tabart T, Fohion A, Clark R (2001), Fanm forestry and
regional  development:  commuaities  making
collaborative decisions. In ‘Socio-economic research
to support successtul farm forestry”. (Bd D Racel
pp. 5365, (RIRDC: Canberra, ACTY

White DA, Beadle CL, Bauaglia M, Benyon RG,
Dusnin FX, Medhurst JL (2001), Management of water
use by tree crops: a physiological basis. In
‘Plangations, Farm  Forestry asd Water’, (Eds
EKS Nambiar, AG Brown) (Deparirnent of Primary
Industry and Energy: Canberra, ACT)

*  Invitations to present keynote addresses and
PERERS G conferences
There were 173 invited presentations in 2000/01:
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Cienetic hmprovement
Dr Brad Potrs was lnvited to visit Ching to present an

outline of current genetic research in Australia. The
visit was funded by the Clunese Government through
the Chinese State  Forelgn  Expert  Burcaw
{16 November-& December 2000},

r Brad Potts, Dy René Valllancourt, Greg Dutkowski
and Dr Philip Smetharst were invited to visit China, 1o
presend an ouwlline of thelr respective research areas.
The visit was funded by the Chinese Geovernment
through the Agricultural Cooperalion Agreement
{25 May—6 June 2001

Henry R (2000), Diversity of plant genomes revealed
by analysis of gene sequences and microsatellites.
invited preseatation ot ‘Tntegration of Biodiversity and
Genome  Technology for Crop  Improvement’
27 November— 1 December, for National Institute of
Agrobiological Resources. Tsukubsg, Iharaki Japan.

Jones T, Potts B, Vaillancourt R, Davies N (20061},
Investigation into defense mechanisms of Eucalypius
globulus o AGM using clonally replicated Foy families.
invited presentation by Lake Rapley at "CRC-3PF
workshop on “Autumn gm moth - host preference,
selection and resistance” 56 June, for CRC-SPF
partners. Gunns Limited North-West Cenire, Ridgley,
Tasmania.

Potts BM (2000). Reproductive biology of Eucalypius
andd applications 1o genetic improvement. Invited talk
at the Symposium on ‘“Tecnologias emerpentes on
polipization controlada de FEuwcalypius para la
generacion de hibridos Fy" 22-23 August 2000,
Bioforest SA, Concepcion, Chile,

Raymond C (2001). Genetics of Fucalypmus wood
properties. Key note address at  ‘Tnternational
Conference on “Wood, breeding and bictechnology
and industrial etpectations”™ 11-14 June. Bordeaux,
France.

Shepherd M {2001, Transpecific microsatellites in
pines. lavited presentation “Conifer microsatellite
workshop” 4-7 Iupe. Institute of Plant Genomics,
Texas A&M University, Texas, USA.

Vatllancourt RE, Potts BM (2000}, Genetic pollition -
the 1isk of gene flow from plantations into nalural
forest communities, Invited presentation af ‘RWG7T
Workshop on “Breeding for resistance to pathogens
and pests™ for RWGT Forest Health, 16 November,
Port Huon, Tasmania,

Sustainable Management

Bateaglia M {2001}, Stand age effects on productivity
in forests: represemtations i models and influence on
net ecosystem exchange. lovited presentation at
“Workshop on “Modeliing net ccosystem carbon
exchange for the Australian continent™ 1820 April
Canberra, ACT,

Readle CL {2001, Phenology and reproduction,
Iovited presentation at “Workshop on "Modelling net
ecosystem  carbon exchange for the Australian
continent’™ 18-20 April 2001, Canberra, ACT.

Sands P (2000). Description of 3PCG-pis. Invited
presenfation at "Workshop on “Model calibration and
predictive  analysis using PEST™ 25-27 luly,
Department of Natural Resources. Brishane, Qid,

Sands P {20000, Description of 3PG-pis. Invited
presentation at “Workshop on “Model cabibration and
predictive  analysis using PHST™ 23-27 Huly,
Departrnent of Natural Resources. Brisbane, Qld.

Resource Protection

MoAsther C (2001) Research on managing browsing
damage. lInvited presentation at “Workshop on
“Browsing animal control”™ 5 April. Hobart, Tasmania.
MceArthur € {2001, Managing browsing damage in
eucatypl plantations - alicrmatives to 10807 Invited
presentation  to Tasmanpign  Field  Naturalists
Association, 1 February, HFobart, Tasmania.

Rapley L, AHen G, Potts B (2001). Resistance of
Fucalyptus globulus to astumn gum moth (AGM),
Invited presentation at "CRC-SPF workshop on
“Autumn gum moth - host preference, selection and
resistance”” 5-6 June, Gupns Limited North-West
Centre. Ridgley, Tasmania.

o Number and value of competitive grants awarded
Seven nationally competitive grants were awarded o
CRC stalf during the last financial year, totalling
31 471 036

«  Honours and awards
Six awards were presented to staff and students of the
CRC (see Grants and Awards).

Iy Martin Steipbauer received the Young Reseachers
Award from the Anstralian Academy of Science, $600.

Pr Martin Sweinbaver received support to conduct &
Scientific Visit to Canada from the Australian
Academy of Science, §7 850
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Dugald Close was avwarded $1 500 by the Australian
Academy of Science.

Helen Nahrung was awarded the Maxwell Ralph
Jacobs Travel Grang, 31 221

Fiona Poke received the J Maleom Gillies Honours
Scholarship of $1 504,

Susan Foster received the HN Barber Honours
Scholarship of 31 000,

fidecation and training

o Time spent by reseqychers on research training
We have 74 postgraduate and Honours students
affitiated with the CRC. i is recognised that each
student takes 5-10% of a researcher’s time to
supervise. This is egnivalent to 3.7-7 4 person-years
on research training.

s Number of postgraduare students working in the
Centre

The Centre has 69 postgraduate smdents and

5 Honours students {see Table 4).

o Number of postgraducte students frained in the
areas specified

Genetic Improvement 28
Sustainable Managemeny 29
Resource Protection 17

= Number of enrolments in special courses

Forest Feology, a special undergraduate course in
Phant Science at the University of Tasmanta, had six
students entolled. There were additional ewrolments in
a4 course on ‘Breeding objective definition and
breeding valee prediction” run by project A2,
seven workshaps, and seven field days.

«  Ouality and mumber of postdoctoral fellows
atiracted
Twelve postdoctoral fellows worked with the Centre in
2006/010 Dr K Thomares in molecular genetics
{CSIRO FFP, Canberra), Dy M Steinbaser in
entomology (CSIROG Ento), Dr M Shepherd in
molecular biology (SCU), Dr H Dungey in forest
genetics (QFRIY, Dr N Prasolova on soil mutrition
(G, Dr D Seeane and Dr B Parterson in molecular
genetics (UT), Dr F Hehskens on canopy nitrogen
dynanics (CSIRO FFP, Hobart), Dr A Loch on pest
management of blue guas (CSIRO Ento), v S Resh
on biomiss partitioning to roots and root respiration
{CSIRG FFP, Hobart}), P A Mitchel (CSIRG FFP) on

availability of base cations, and | Medhurst (UTy on
blackwood physiclogy and silviculture.

* Rare and percentage of completion of highe,
degrees

Seventeen students completed Honours, MSe and Prpy

thig yearn
Honours: Georging Brown, Hal Hancock, Rebecry
Tones, Marian MeGowan, Elizabeth Plefrzykowsks,
Saly Ward, MicheHe Walson, Simon Whittock,
MSe: Al oseph, Keith Lamb, Doug Walsh,
Phi>: Karen Barry, Dugald Close, Bradley Howley,
Jame Medburst, Digby Race, Tara Simmul,,

»  Acceptance and emplovment by fhe foresiry
comprnity of students on completion of their
studies

The success of our students in obtalning employment

in the Forest industry was demonstrated by recent

appointments; Dr B Pinkard (Forest Management, FT),

Dr M Hunt (Manager, Genetics Program, QPRI

Dr D Race (Research Associate in farm forestry,

ANUY, D 3 Medhuorst (Postdoe, Swedish University of

Agriculiural Sciesces, Uppsala, Sweden), K DBarry

{Research Assistant in RP, CRC-SPRY, B Close

{Research Assistat o SM, CRC-SPF), T Simmud

(Technical Sales Support Officer, BAST Aust Lid),

R Jones {Research Officer, Centre for Plant

Conservation  CGenetics, SCUY, 1. Pletrzykowski

{Technical Assistant in RP, CRO-SPF), B B Howlent

{Research Assistant, GUL

Application of resenrch

o Degres of adoption of research results by industry
Twenty-three tems of CRC echnology were taken up
by industry this year {see Industry Uptake, in
tiisation and Application of Research).

= Quality and relevance of technical publications
sarpeted 10 user groups.

Forty-four fechnical reporls were produced by the
Centre, 26 of which were in the CRC Technical Report
serics. In addition, 24 iechaical news sheets were
released (‘Hot off the Sead Bed', *Beyond the Black
Stump' and Pest OfF7), and five articles appeared 1o
newsletters of member organisations.

+  Extent of advice and consultancy services provided
to indusiry and government

Thirteen consuliancies were condueted during 2000/01

{see CGrants and Awards and Consullancies). Advice

was also provided through participation on national

cormitiees. For example, Greg Dutkowski (GI) s on
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the Technical Committee of STBA and  three
subcommittess of the STBA Technical Commilice,
and is alse a member of Rescarch Working Group |
{(RWG, Forest Genetics), Dr Brad Polts (GI) s a
member of RGWI, and is on the subcommiites for
Forest
Advisory Panel for the Tasmanian Government “Seate
of the Enviromment Report”. He was also invited by
RIRDC to review the effect of genetie polhution from
farm forestry activities in Australia. Dr Clare
McArthur (RF} has close Hnke with industry and
government  through  the  Browsing  Damage
Management Group (BDMG), a5 well as direct
imeraction with industry (see Grants and Awards).

mnetic Resources, ou the Biodiversity

Dy Nei! Davidson gave several presentations for Hydro
Tasmania, describing the effects of the proposed
Basslink Project em riparian vegetation,

* Number of presemarions fo companies or user
SIDHPS
The CRC ran a wide ranpe of technology tansfer
activities for pariners duting 2000701, These included
1533 public presentations which consisted of 78
serinars, seven CRC-run workshops and a total of 60
workshop presentations, one short course and seven
field days.

* Number and fincmcial contribution of potential
HEEEY

The CRC-SPF has twenty members which inchude
most of the major wood producing companies in
Australia. Fach partner commits cash and/or in-kind
confributions to the Centre fsce financial mbles). In
addition, partners may provide funds to support
particular projects (see Grants and Awardg). Private
Forests Tasmania and other end users of our
technology, e.g. Greening Australin, have given in-
kind support in running technology transfer exercises
o farmer groups.

o Number of visitors from wser groups

As the pariners in the Centre represent our main user
group, many of the 308 person-days involved in
within-CRC visits (see Petformance Indicator 2 under
Cooperative Arrgngemenis) involve users of the
technology we are developing,

* Number of media or trade jounal presentations
in the last year, Tour articles appeared In newspapers
and mdustry newsletters, and 8 items in the electronic
media including four TV segments relating to Centre
activities,

« Number of seminars, workshops and field deys
organised fo transfer resulis o industry and the
public, including the level of response

An Amneal Meeting of the CRC-SPF was held in

2000/, as well as 153 seminars/presentations, six

other workshops rag by the CRC, 60 workshop

presentations, one short course and seven field days,
organised to ransfer results to industry and the public,

An estimated 7 390 people attended these activities

{see Technolopy Transfer Actvities Table 6).

Management and budget
* Establish procedures 1o report on progress and
gchicvements

Plans in place include a Sumtegic Plan and Business
Flan, and a set of ‘deliverables’ agreed upon 1o meet
industry expectations of progress in research areas.
The quality and quantity of research is monitored and
reviewed, and its value to industry assessed through
Programn Coordinating Conunittees, the Advisory
Panel, the Board, and the Annual Report,

o Timely and aecurate reporting of progress

The CRC reports in a tmely and accurate manner
against the “deliverables’ set for industey and the
milestones set by each project and program. These are
reported to the Program Coordinating Commitiees
{quarterly report on research “deliverables™, the
Advigsory Panel, the Board, and in the Annual Report.

o Extent of staff rurnover
There were 24 changes to staffing in the CRC during
J000/GT (sce Staffing and Admunisiration).

* Proportion of projects completing milestones
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 longer relevant to

their needs because they can be addressed through

alternative strategies (delivernbles).

*  Acewrate recording and reporting of financial
FRARSECEions

The Centre has following
managersent and  bodgetary  systems:  triennium
budgeting, monthly reporting of financial accounts (to
program managers and project leaders), quarterly
reporting  of In-kind contritbutions of partaer
orpantsations (1o the Board), annval external audit of
the financial accounts, and an Annuzt Repott.

vuplemented  the
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Auditor’s
Report

AUDITOR’S REPORT TO THE COOPERATIVE RESEARCH CENTRES
PROGRAM, DEPARTMENT OF INDUSTRY, SCIENCE AND RESOURCES
REPRESENTING THE COMMONWEALTH RESPECT OF COOPERATIVE
RESFARCH CENTRE FOR SUSTAINABLE PRODUCTION FORESTRY.

Deloitte
Touche
Tohmatsy

FINANCIAL INFORMATION FOR THE YEAR ENDED 30 JUNE 2001,

SCOPE
We have awdited the finsncial information of the
Cooperative Research  Centre  for  Sustainable

Production Forestry as set out in Tables 1,2, 3, and 4
of the Annual Repott for the year ended 30 June 2004
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 o the paties 1o the
Cooperative  Research  Centre for Sustainable
Production Foresery.

"The financial information has been prepared for the
parties to the Cooperative Resgarch Ceatre for
Sustainable Production Forestry for the purposes of
fulfilling thelr anpual reporting obligations under
clause 14(1) (F) of the Conumonwealth Apreement and
for distribution to the Coopesative Research Centres
Program, Department of Induswy, Science and
Resources, representing the Commonwealth of
Australin,  We
responsibibity for any reliance on this report or on the

disclaim  any  assumption  of
Financial information to which it relates o 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
Augtralian Auditing Standards to provide reasonable
assurance as to whether the financial information is
free of material misstatement. Our procedures
included examination, on a test basis, of evidence
supporting the amounts and other disclosures in the
fnancial 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 fairly in accordance with
Australian accounting concepts and standards and

requirements of the Commonwealth Agreement in
terms of Clauses H(Contgibutionsy, 5(1), 3(2), 33
{Application of the Grant and Contributions), %(1},
(5 (Intellectual Property) and 12{2) (Financial
Provisions}, so as to 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 js
consistent with our wnderstanding of s financial
nctivittes duting the year and s financial position,

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

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

Audit epinion

1. The multipliers adopted by the Centre to value v
kind contributions other than salary costs have 2
sound and reasonable basis and each pariner's
component of the Resemrcher’s Contributions for
the vear under report has been provided at least to
the value for that year committed in the Budget a8
specified in the Agreement, with the following

excepiions:
Organisation A t itied A 1 Provided
§ %
Anserafian Paper Plantations 206,000 FEG,600
Ciriffith University 242 G0 92,3400
Crstans L HL000 26, EOE)
Private Forests Tasimania 24,400 3,506
Fhe University of Queensland FpE ES T1LE60

and the total value of all Contributions for the yeat
under report cqualled or exceeded the amount of
grant paid during the year (not includiog
advances). [Clause 4]

2. The Researcher has used the Grant and e
Researcher’s Contribations for the Activities of the
Centre and in our professional opinion there appear (0
be no material reporting regulacities. [Clause 3(13]

3. The Researcher’s allocations of the budgetary
resources between Meads of Pxpenditure has not
been lower or higher than the allocation in the budget
by $H,000 or 20% without prior approval by the
Commonwealth, {Clause 5(2)]
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Capital Homs acguired from the Grant and
Researcher’s Coentributions are vested as provided in
the Joint Venture Agreement. [Clanse 5(3)1

Intellectual Property in all Confract Materiad fs
vested as provided in the Joint Venuue Agreement
and no Intellectual Property has been assigned or
ficensed without the prior approval of the
Cormmonwealth, HClause 9(1), 9(5)]

Proper accounting standards and controls have been
exercised in respect of the Grant and Researcher’s
Contributions and income and expenditure in
relation to the Activites of the Centie have heen
recorded seperately from other transactions of the
Researcher, [Chanse 12(23)

Dadbake Tumdar, Tohwmobim,

DELOITTE TOUCHE TOHMATSU

B

LT Cox
Pariner
Chartered Accountants

Hobart, 1o Seplember 2001
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Budget
Tables

Notes to and forming part of the
accounts for 2000/01

Surrnary of significant
acconnting policies

All funds under the Cooperative Research Centre's
control are administered through the University of
Tasmania’s Financial Management Information
System (FMIS).

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

(a} Basis of accounting
and principles of consolidation

The cash accounts have been prepared on the basis of
historic costs. Cost in respect fo the cash conibutions
and expenditure is the cash sum exchanged in the
financial year determined from transactions recorded
on the FMIS, excluding ounistanding debtors a¢ 30 June
cach year,

In-kind amounts are the economic values of goods and
services declared by each of the joint venture partners
and accepted by the entity as being valid.

{b} Interest
Interest is caleulated and paid by the University based

on the monthly cash balances being held on the FMIS
on behalf of the entity.

{c) Assets and depreciation

Plant and equipment assets are recorded on the
University’s asset register in the name of the entity g5
they are acquired. Their entire cost i expensed in the
year of purchase and depreciation is aot provided for,

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

{&) Employee entitlements

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

{e} Partner contributions
Budget estimates of contributions are taken from the

original Commonweakth Agreement and actual Hgures
are provided by the partners,

{13 Alfocation from
Commeonwealth Grant

Pring 2000/01 the CRC received the ssual fouwr
guarterly grant payments,
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ATTACHMENT A

Ceo-operative Research Centre for Sastainable Production Forestry
Summary of Base Grant Funds 2000/260%

Opening Balance at 1/7/60
Add income
Outstanding debtors at 1/7/00

Less Expenditare
Salaries and associated costs
Consemables
Fguipment

Total Expenditure

Balance at 30/6/01
Less outstanding debtors at 30/6/01
Clesing Balance at 30/6/01

1,743,200
2,849,721
53,250

1,757,340
875,283
63,330
2,695,973

1,950,198
26,734
1,923,464
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RESEARCH STATF RESOURCES (Q0680/2601) ATTACHMENT B
% Spent on % Spent o8
Organisation Maia Rescarch Program Total on % Spenion Commi'n % Spent on
Activity | Total % Time Eoor i SM 2 RP | Research Educ's f Pragram E{:RC Adtnin
Anstratian Forest Growers
F Clarks £ { H |
|Totat H [ T o 0 1 6 | o |
_Australian Paper Plantations N
M Krygsman ' R a0 18 o 30
R Apploton R 29 2 | 2%
[ 1jeshout R 7 3 4 !
| Camezon R | 4 2 P | 4 i
i'I‘ot:_t_i 70 ; 3 33 | 2 ! 0 | & I G G
Australtun Phantation Timber
F: Shedley R 65 2| 20 20 63 I 5
M Todd R 30 HE i 10 30
3 Mansfickl 14 15 5 | i5
M Parker R | 5 3 3 |
{Total i15 36 5000 KLU il G | 9 3 |
CSIRO Entomology
A Loch R 100 100 100 |
J Matthiessen R 30 kU] 30
R Floyd R 25 23 25
'R Milner R 0 0 0 [
Total - 173 o ¢ 173 175 S B B ¢ o |

CSIRO Forestry & Forest Preduocts

2 Mummery R 98 90 20

M Battaglia R o3 o0 94

C Beadle R 83 ] 80

P Sands R 83 80 | 8

P Smethurst 34 72 72 T

£ Raymond R &4 k¥ 32 64

G Moran R G 30 G

8 MeCormack R HY | 3 | HY |

E Witiams R 10 0 HE I

{ Mohamimed R 6 | i0 HY

£ Evans R 5 5 5

A& Wallis R 5 5 5

|8 Nambiar A 5 5

|G Kile A 5 3

8 Midgley A 2 2

.R Lockwood A } 1

‘Total f 559 82 454 i 546 9 | @ 13

Department Primary fudustries Qld

R Haines A 4G L] | 40

7 Xu R 69 69 69 ' ’

M Pigters R 69 69 | 6%

K Bubb R 6% 88 68

M Mester R Kl 3t i 5t

} Simpson R 45 a5 45 !
M Lewty R 15 | 0 b 5
K Harding R 15 5 B 15 ‘
M Huat R Cal 3 ] $ |
'S Walker R 3 1 i s ‘
P Rysa R H H) )

[ Total 359 48 254 8 M2 ] | G 47




Orgapisation

Forest Enterprises Australia
i Ficea

|G Ogston

D Barker

T Cannon

\Total I

Forestry Tasensnix
T Elek

A Waldh

P ¥ube

1. Pinkard

H Ellos

S Candy

B Meilsen

H Diriclsrna
[ Total

Griffith University
R Braddock

B Yu

R Ricksoen

} Hughes

i Phillips

W Hogarth
I Total

Gunnas Forest Products
13 ge Little

G Holx

{ Ravenwood

Total

Gunnes Limited
'C Hawkins
| Toal

Norske Skog Paper Mikls
§ Hetheringlon
A Willess

| Totat |

Private Forests Tasmenia
|A Warner

|A Lyons

G Clark

|G Campbell

'Total

Serve-Ag
P Volker

£ Blaesing
[ Total
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RESEARCH STAFF RESOURCES (2000/2001}

Main )
Activity | Totat % Tive |

R | 2
R 2
R H
A 1
5
R 40
K 40
R 30
R 20
R H
R 5
A 3
A 3
151
R 15
R 15
R 1s
R G
R 18
A 5
10
® 64
R 79
A 5
148
R 25
25
Y 20
A 2
22
R 4
R 1
R |
R {
?
g 5
N |
&

% Spent on
Research Program
¢ s RP
] 0 ¢
A
40
8.3
20
4
5
285 20 §9
i3
15
15
i
HY
1 55 G
i 4]
51
1 hJ: 41
25
0 25 it
2 4 3
P 14 3
4
i
)
1
0 7 G
3
i
6 0 3

Totalon
Research

8.3
20

137.5

i3
15
5
19
9

65

42

51

93

25
25

[T P
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ATTACHMENT B

G Bpont o

"

% 8penton Comed's % Spen: on

Fidue'n 1 Prigram iCRC Admis

2
2
1

¢ | 1 |
L
6
e 135 |
5
¢ 4
|
28
5
o 55
¢ | o |
i [
2
0 3|
o o
0 9
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Deganisation

Southera Cross University
£ Henry

T Codringion

P Baverstock

"Totat

RESEA RCH STAFF RESOURCES (2006/2601)

Main

Activity | Total % Time |

R
R
A

Southern Free Breeding Assoctation

P Gose

D Pitheam
T McRae
"Total

‘The Austratisn National University
P Hanowski

3 Race

5 Mahendrarajeh

R James
"Totat

The University of Queensland
D Doley
| Fotal

Timbercorp
i Bail

A Tys

1 Bulinski

{3 Clasen

P Smale

H O 5ullivan
L ¥ Connor
' Tosat

University of "Fasmania
] Reid

B #otes

C McArthur

GAlen

R Vaillarcount

R Witishire

‘M Hurley

|P Brown

.? MoQuiltan

| Jenmings

€ Mohamimad
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RESEARCH STAFF RESOURCES {206002003}

% Spent on
Organisation Main Research Program
Activity | Torl%Time | OF 1 oM |
WACAP Trecfarms
C Shediey R 30 30
S Hunler R 15 G 2
D Pilbearn R HE HE
R Breidahl R 5 | 1 | 2
N 1takura A, i |
| Total 63 i1 34
CRC Funded
A Mitchell CSIRO ¥FP R 100 HG
¥ Catchpoole QFRI R 100 HI}
S Resh CSIRO ¥FP R 100 HI
M Steinbaver CSIRO Ento R 100
H Dungey QFRI 24 160 1060
K thamaras/R Thomma CSIRO FEP R 100 E{E]
L Apiolaza Ulas R 00 0
M Shepherd Sy R Hed {06
G Py QFRI i i HX) HeH
C MeArthuy Uas 14 KH
B Potts {Has R S0 S0
> Steane {has R o3 a0
B Patierson LHas R i 50
G Allen {has R 50
M Hurley Litas R 25
P Smethurst CSIRO FFP R 8 28
A Fubion Utas R 23 25
£ Race ANL R 2% 25
G Durkowskt Utas E HEY]
N Bavidson Utas E 160 50
J Reid Utas A 0
Total 1483 660 428
SUMMARY OF CONTRIBUTIONS IN PERSON YEARS
Tolal Person Years Spent on
Person Research Program
Yeurs
[#74 SM
Total Contributed 254 5.4 112
Tatal funded by CRC 14.8 66 ¢ 43
Crramd toral 4.2 11.7 15.5
Proportion of tots] professional (%) HIL 29.0 3RS

RE

50

50
25

225

RP

kN

Toskal on
Hesearch

100

HEY
160
100
HG
HYG
HM
HN
52

2283

25
28
25
25

1263

Total on
Resemch

% Spenl on

ATTACHMENT B

% Spont on

Comml'n % Spent on,

Edue'n | Program  JORC Admin

HLH
kit

[RSH

Person Yis
Spend o
Helac'n
Prograrm

3

3
0 16

0B
] 23

Person Yrs | Person Yrs
Sprerd on Spend or
Commi'n R Admin
Prosgram

946 24
0.0 2.2
0.0 2.6
0.0 6.4
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SUPPORT STAFF ATTACHMENT 8 cont'd.
Contributed CRC Fundsd
{by Employing Organisation}
Grganisation Number of Staf! Organisation Number of Staff
{Person Years) {Parson Years)
CSIRC {FFP & Enlo} 5.35 University of Tasmania 10.2
|Depanmant of Primary Industries Qid) 1.84 CSIRO {FFP & Ento) 2.8
Gunns Forest Products 1.7% Southern Cross University 1.4
Forastry Tasmania 178 Department of Primary Industries Qid 0.5
University of Tasmania 0.70 Yotat 145
WACAP Treelarms (.60
Southern Cross University 0.30
Australian Plantation Timber 0.30
Timbercorp $.22
INorske Skog Paper Miills (.04
Privats Forests Tasmania 4.02
Serve-Ag .01
Gunns Limited 0,01
Total 13.08
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|
ATTACHMENT O
CRE FOR SUSTAINABLE PRODUCTION FORESTRY - 2000/2051 Finanglal Tables
[CS%RO - FORESTRY & FOREST PRODUCTS [i:amised List of Cash and In-King Contributions {$'008}
SALARIES 9% time F7/38 38/89 SH2000 2000/ 200002 2002108 2003104 TOTAL
Marma Dasigriation CHRC Actual Actual Actual Actual Budget Budget  Budget
 Baillie Technical 100
M Cherry Technivat 100
[3 Mummery Hesaarch 80
1 Battagha Hosearch a0
i Beadie Research 80
P Sands Resparch B0
P Smethurst Hessarch i2
C Haymond Hosearch &4
G Moran Research 30
& Mohammed Hesaarch 140
R Evans Aesaarch ;]
A Walis fesearch 5
K Churchil Tachnical B
J Murrei] Technica (5]
b Weradge Tachnical 30
£ MoCormack Hosearch 10
E Williams Research 10
# Danmton Technicat 25
J Crevar Technical 10
J Spram Admin 850
P Coles Acterin 25
G MacG#ivray Adiin 25
3 Kite Admin g
5 Mambiar Aeirain 5
5 Midgley Aderyin 2
R Lackwood Ackmin 1
Total Salary 515.5 H45.8 B37.0 570.% hE2.5 576.6 591.0 3,688.9
Direct On-Costs 4% of Toial
Balaries
Froductivity Benedit 3 155 16.4 16.1 17.% 15.8 173 7.7 117.0
Superannuakon 14 95.4 1.0 29.3 105.8 104.1 108.7 1083 7213
Workers Compensation i 57 £.0 50 6.3 6.2 .3 8.5 42.8
teave Loading 2 i 8.2 8.1 8.8 f.4 8.8 8.8 58.5
Long Service Leave 3 128 13.6 13.4 14.3 14.1 14.4 144 a4t
Tomai OneCosts [ 1371 | 1452 | 1428 | 1518 | 149.6 | 1534 | 1672 | 10371 |
Total Safaries & On-Costs[__6526 | 6911 | 6798 | 7223 | 7121 | 7299 | 7482 | 4936.1 |
CAPITAL
Totat Capitai 00 | 00 | 0.0 [ oo [ o0 | o0 [ o0 | 0.0 |
GTHER % of Total Safaries
& On -Cosls
Divnd Other Suppost 153 10811 1.8680.2 1042.9 ar7.s 1,082.4 1,119.7 | 11477 ¥.341.8
Corporate Suppon 32 208.8 201.2 2178 179.7 287.9 233.8 239.4 1,528.1
Impasted Rent 206.0 2000 200.6 260.0 200.0 200.6 200.0 1,400.0
Cnher Operaling 8.8 14.5 0.6 8.0 7.5 T.E 7.E 370
Adit for 1999/00 34.0 34.0
Totat Other[_1,410.0 | 14958 | 14604 | 12915 | 15278 | 15608 [ 1,584.6] 10,3409 |
TOTAL IN-KIND CONTRIBUTION [20626 | 21869 | 21a0.2 | 20138 ] 22399 ] 2,200.7 | 2,342.8 ] 15,276.8
ALL PROGRAMS CASH CONTRIBUTIONS oo | o0 | 0.0 | o0 | 00 | 00 [ 00 | 0.0 |
|
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ATTACHMENT D
CRO FOR SUSTAINABLE PRODUCTION FORESTRY - 2000/2001 Financial Tables
DEPARTMENT PRIMARY INDUSTRIES QLD [temised List of Cash and In-Kind Contibutions {§000)
SMARIES % tme 47198 felifieeg 29/2000 20066/ 200102 200203 200304  TOTAL
Nare Dasignafion CRC Actual Aclual Actual Actual Budget _ Budget Budget
7 HMaires Resaarchifdmin, 40
&y Fesearch 64
M Dieters Research 83
¥ Bubb Fesearch 68
A Magter Reseaenh g1
J Simpson Fesearch 45
A Lty Research 5
¥ Harding Research 14
2 Hyan Researsh 10
A Funt Research 4
3 Walker Ressarch ¥
£ Toon Technician 3
# Frayne Tochrician 8
C Raddatz Teehnigian 35 ‘
J Hhath Tecnnician i
W Podbarsack Techrician 5
T Wemmerslager Agiminisiration Ht |
e FRobirson Acimindstration & |
A Qardiner Publicist 5
Totad Safary 332.7 3215 305.9 337.8 2973 287.3 297.3 2,188.8
Direet On-Costs % of Tolar
Safaries
Payrolt Tax 8 18,8 16.8 2.8 208 18.4 18.4 184 133.8
Superannuation 15 44.9 46.9 44.5 48.0 43.4 4344 £3.4 3158
Long Service |eave 2 8.0 3.8 6.1 X ER] B.2 8.3 553
Loave Loading 2] 276 4.8 27.5 30.4 45 4.5 4.5 108.7
Erterprss Bargalning 3 13.3 12.8 83 2.1 11.8 1.8 1.8 Feihs
Salkary Banding 2 5.7 6.1 5.8 6.4 5.6 5.8 5.1 403
Workers Comp Premium 8.7 [BRi] 0.0 a.0 0.7 a7 a.7 2.8
Total On-Costs 1174 100.3 1148 122.4 935 83.8 [42.8 7306
Total Safarivs & On-Costs[ 4498 | 4218 | 4169 | 4602 | 3908 | 3908 | 390.2 | 29262 |
CAPITAL !
Lab Modificalions 5.0 3.0 1
Gas Chromatograpi/Mass Spectrometer 254 25.4
Total Capital 284 G0 4.0 8.0 o8 0.0 o X¢] 28.4
OYHER % of Totel Salaries
& On-Costs
GFRIE Technical Support 4 16.5 165.3 17.9 152 162 152 86.2
OFRE Administrative Overbiss ] 225 211 20.8 230 18.5 15.5 185 1460
Deptl Administeative Suppor! i5 5.0 83,3 82.5 £8.9 55.6 58.8 58.5 415.5
Office Space 0 45,6 42.2 41.7 469 38.1 38.1 2g.0 292.0
LaboratoryiGasshouse Rent 45.0 0.¢ a0 0.8 3a.1 381 22.0 1622
Travet & Aceommodation 0.0 8.0 6.0 300 0.0 0.0 90.0
Oiner Administrative Costs g 286 26.3 25.0 248 246 24.8 155.7
Fiold Trigls 303.2 176.7 2017 156.1 100.6 100.0 100.0 1,137.7
Chemics! Analysis 26.4 0.6 20.0 0.8 20,8 20.0 20.0 106.4
Depreciation 2 38.0 38.0 375 414 a8z 352 351 261.3 |
Yotal Cther 526.0 384.2 426.8 382.5 3813 3813 E3810 28631
TOFAL IN-KIND CONTRIBUTION [ooaz T 8057 | ®8as7 | ®Bas7 | 7721 | 7721 | 7712 | 58117 ] |
ALL PROGRAMS CASH CONTRIBUTIONS | 250 | 563 | 0.G 1 _25.0 ] 25.5\ 1 gi.ﬂ | 2_5.0 l 175.3 | !
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CHC FOR SUSTAINABLE PRODUCTION FORESTRY - 200072007 Financial Tablas

[UNIVERSITY OF TASMANIA |

Name

J Reid

G Allen

O ModArthur
B Polts

F Wailbanoour
H Wiltshire

3 Hurley

P Brown

P MeCuilan
S Jennings
£ Mohammed
3 Shabala

E Bruce

A Hichardson
J Kirkpatrick
H Dovie

M Mandharen
b Heovenden
A Srokensid
LJobinson

T Jackson

G Johngon

i1 Clark

(% Hallegrasfl
% Swain

C Prillips

£ Rumbold

S Jones

A Glenn

TOTAL IN-KIND CONTRIBUTION

ALL PROGRAMS CASH CONTRIBUTIONS |
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Herrised List of Cash and in-Kind Confributions ($'000)

ATTACHMENT D

SALARIES
% Hre 37/98 98/99 SO/2000  2006/0% 200102 2002/03 2003/04  TOTAL
Dasignation CRC Actual Actual Actual Actual Budget  Budget Budget
Achminisiration/Pesear 50
Research 50
Hasearch 50
Hegearch 50
Research 45
Hegsach an
Rasearch 25
Haesearch 70
Hesearch 20
Fesearch E)
Rasearch 15
Hessarch 10
Hesgarch 10
Hesearch 1
Hegsgarch &
Hosgarch 3
Resaarch B
Research 5
TFechnical 20
Technical 10
Technical &
Administration 20
Administration/Besear 15
Adminisiration 16
Administraticn 14
Administration 5
Admirigiration 5
Administration 5
Administration 2
Todaf Salary 2581 2747 2789 3231 3328 3427 353.8 2165.3
Direct On-Cosis % of Total
Salaries
Payroll Tax a 18.1 21.2 218 4.7 26.4 26.2 27.0 164.2
Superannuation 37 44.0 48.7 475 54.9 56.6 8.3 66.0 el i)
Workers Compansation 3 2.6 1.4 1.4 23 1.7 1.7 1.8 128
teave Loading-Academics 3.2 .0 1.0 .8 0.0 0.0 0.6 4.2
Lo Service Leave 1 B.3 8.8 8.0 £.3 0.3 0.3 0.4 274
Outside Study Academics 200 200 20.0 2.0 280 20.0 20.6 140.0
HECS Student Gosts 30.0 38.0 30.0 3.0 30.0 300 0.0 2160
Other
Toial On-Costs 126.3 128.0 1305 1322 134.0 1368.5 138.1 8268
Yotaf Sajaries & On-Costs[ 3854 | 4027 | 4104 | 4553 | 4668 | 4792 | 4921 [ 30919 |
CAPITAL
Total Capitst[_00_ |00 | 00 | o0 ] 00 [ 00 [ oo [ 00 |
OTHER % of Total Salaries
& On -Costs
Academic Services 25 96.3 1007 1028 1138 116.7 1188 123.0 T30
General Uni Services 41 158.0 165.1 168.3 168.3 168.3 168.3 188.3 1164.5
Departmental Office S0 10 38.5 40.3 41.0 45.5 46.7 478 45.2 308.2
Laporatory Pent 32 123.3 128.9 131.3 145.7 148.4 153.3 157.5 968.4
Oftice Space ki3 30.8 322 328 354 37.3 383 38.4 247.4
5L Bd.4 4.4 H4.4 84.4 84.4 B4.4 Bd.4 5968
Centre Agency {10% grant 1718 2318 231.9 234.7 2388 242.2 2446 1506.9
Othaer Resaarch (lantum 41.8
Yotal Other| 7034 §25.3 188.4 828.8 8428 854.3 B56.4 5,712.9
[1.0885 | 1.228.0 | 1,2029 | 1,841 | 1,309.4 | 1,333.5 | 1,3585 | 88048 |
00 | 03 | 00 | oo | oo | 00 | 00 | o3 |
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Abbreviations

AFG
AGRU
ANIC
ANLJ

APP

APT
CALM
CFTY
CHC-SPF
CSIRO SE
CSIRQ Ento
CSIRO FFP
DELM
DPIG
DPIWE
ETT

FEM

FFiG
FNCRDC
ForSA
FRIM

NHT

NS

prT
QFRI
BDCBFT

RP

S-Ag
8cu

SF NSW
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Australian Forest Growers

Animat Genetics and Breeding Unit

Australian National Insect Collection

Australian National University

Australian Paper Plantations Pty Lid

Australian Plamation Timber Lid

Department of Conservation and Land Management
Centre for Forest Tree Technology

Cooperative Research Centre for Sustainable Production Forestry
CSIRO Sustainable Ecosystems

CSIRO Entormology

CSIRO Forestry and Forest Products

Department of Environment and Land Management
Department of Primary Industries Queensland
Department of Primary Industries, Water and Environment
Education and Technology Transfer Program

Forest Emterprises Austrafia Pty Lid

Forests and Forest Industry Council

Forest and Nature Conservation Research and Development Center, Indonesia
Forestry South Australia

Forest Research Institute Malaysia

Forestry Tasmania

Gunns Forest Products Ply |Lid

Genetic improvement Program

Gunns Limited

Gadiah Mada Unlversity, indonesia

Griffith University

Haneocks Victoria Plantation

Institute for Commercial Forestry Research

Instituto Nacional de Tecnologia Agropecuaria, Argentina
North Carolina State University, USA

Macaudey Land Use Research Institute, Scotland
Natural Heritage Trust

Norske Skog Paper Mills (Australia) Limited

Private Forests Tasmania

Queensland Forestry Research Instifute

Research and Development Centre for Biotechnology and Forest Tree
Improvement, indonesia

Resource Protection Program

Serve-Ag Pty Ltd

Southern Cross Universily

State Forests of New South Wales

Sustainable Management Program

Southern Tree Breeding Association Inc

Timbercorp Limited

Tasmanian Farmers and Graziers Association
University of Adelaide

University of Louisiana, USA

University of Melboume

University of North Arizona, USA

University of New England

The University of Queensiand

University of the Sunshine Ceast

University of Tasmania

University of Western Australia

WACAP Treefarms Pty Lid
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Tel (03) 6226 7947 (Internat) +61 3 6226 7947
Fax (03) 6226 7942 (Internat) +61 3 6226 7942

GRCForestry@ffp.csiro.com.au

Internet http://www. forestry.cre.org.au




