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%SSION Q%ATEMENT

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

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

excellence in research, training and technology transfer.

@BJECTIVES

The CRC for Sustainable Production Forestry will provide the following benefits:

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

research in sustainable plantation forestry;

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

being of interest to a wider range of stakeholders;

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

* Provide an avenue to international science to ensure relevant new approaches and techniques are
available in Australia;

* Provide innovative and relevant education and training that meets the skill formation needs of the
forestry industry and the national forestry objectives;

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

technology transfer,
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Chairman’s
Letter

CRC Secretariat
GPO Box 9839
Canberra City ACT 2601

Dear Sir

1 am pleased 1o present to you the 1998/99 Annual Report of the Cooperative Research Centre for
Sustainable Production Forestry.

The second year of the Centre has been one of great progress towards its scientific goals and obijectives,
as well as in the transfer of technology to its partners and other end users. This has occurred against a
backgrouad of tramsition in the industry, with some companies reducing their own research programs
and divesting themseives of ownership of their plantation estates. These changes only increased the
importance of the CRC as a key provider of research and technology to plantation forestry, that will
place the industry in a competitive position in the international market place.

The Centre has increased its contribution fo training the next generation of foresters with skills which
match the needs of industry, Staff are now teaching in more univessity courses and there has been a
substantial increase in postgraduate student numbers. The Centre has also embarked on novel projects
in the public domain, including a major textbook on natural vegetation and a project to encourage
women into the forestry profeskion.

In addition, at the Annual Meeting of the Centre held in Burnie, it was clear that the necessary linkages
were being made between geographic regions and between the scientific staff and industry fo make this
Ceatre a very successinl one in the coming years.

Yours sincerely,

John Kerin
Chairman
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The CRC for Sustainable Production Forestry has
firmly establishied jself as a key yesearch provider (o
the plantation forestry sector in Australia. Industry has
continued to tuke up the results of research from the
Contre and modificd their operations accordingly.
“This has resulted in industry (1) accepting a more
efficient method for controlled crossing of eucalypis,
(i) improving their putdent and herbicide regimes,
(i1} advancing their management tools for plantation
growth, and (iv) gaining an ncreased understanding of
feeding preferences of vertebrate browsess,

The Centre now has staff located in six states and
tersitories, The industry it serves is changing rapidiy
and several members have undergone restructuring
during the past twelve months, Although this has
required management flexibility, it has alse provided
significant opportunities as im-house research has been
wound back. Under a new set of gaidelines, the Board
has accepled proposals for Associate Membership
from Serve-Ap Piy Lid and Forest Halerprises
(Tasmania) Pty L4d, and Supporting Membership from
Private Forests Tasmania. Other major plantation
growers have also indicated an interest in joining the
Centre.

Iy the second year the Centre has continued to build
links between partner orgamisations as well as
fostering mternational linkages. For example, 2
successful Annual Meeting held In Burnie brought
together rescarch and operational staff of all seventeen
partner organisations. The meeting was attended by
155 people and feedback suggested it was a valuable
expetience for all concerned. The success of the CRC
at the fvernational level was demonstrated by the
strong international representation at a “Molecular
Genetics of Eucalypius’ symposium. This led to the
establishment of significant international cooperation
1o develop a set of microsatellite markers to fingerprint
cucalypts, an essential technology for quality control
in breeding and deployment programs.

Trring 1998/99 the Centre has brought to fruition
several projects which expand the horizons of the CRC
and provide the public with basic information about
forestry and vegetation management. The CRC was a
key contributor, with the University of Tasmania and
Forestry Tasmania, to a book entitled “Vegetation of
Tasmania’ published by the Australian Biological
Resources Study, & section of Eavironment Australiz.
This is the first book published which deals
comprehensively with the hiclogical, envirommental
and human interactions that have shaped the unique
flora of Tasmania. FThe “Women in Porestry’ project

alse came to completion with the publication of a
hooklet which profiles many sucecessful women
involved in forestry and forest research, 1t has been
enthusiastically received and distributed widely
gmoughout Australia. These two projects indicate that
the CRC has successfully advanced the understanding
of forestry jssues amongst the general public, in
addition to continuing to build ou ils excellent research
record.

There have been significant staffing changes within
the Centre with Dr Clare McArhur replacing Dr
Robert Floyd as Program Manager for Resource
Protection and Dr Brad Potts replacing Dr Nuno
Borratho s Program  Manager for  Genetic
Tmprovement. At the Board level, Prol Audrew Glenn
(Univessity of Tasmania}, and Mr Roa Beck (Primary
Industries Corporation) have replaced Prof Allan
Canty and Mr Pefer Francis, respectively, Our
graduates have continued to be eagetly sought by
industry and this will be one of the major Jong-term
contributions to our sector. In conclusion, this year bas
been produclive and successful and I congratulate staff
and students on a job well done.

7 jf,é’//i‘!“

Prof Jim Reid
Director
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Management  The Board CRC Board

The Board of Management of the Centre Is comprised
of an independent Chainman, Director and Deputy
Director of the Centre, Chairman of the Advisory
Panel and the Chiel Executive or a nomines from cach
Core Pariner. The Board determines policy and
strategic direction, and sets guidelines for the effective
operation and management of the Centre. The
managersent structure and links are shown i Figure .

Mr John Kerin Prof Jim Repd

) . Chairman Directar '
Operation of the Centre s facilitated through three

coltmitiees;

Advisery Panel
The Advisory Panel has the role of providing scientific
advice to the Board. The Panel includes Dr David de

Litle {Chalrperson), three external scientific experts F
[2r Peter Ades (University of Melbourne}, Dr Roger
Sands {(Univessity of Christchureh), Dr Tim New Mr Ron Beck Prof Andrew Glenn
{Latrobe University)], and the chairperson of each Manager, Production Division Pro-Vice ChanceHor
Program Coordinating Committee. Primary Industries ., Soescesh)
Comporation Qid University of Tastnania
Management Commiitee
Fhis commitiee assists the Director in the day-to-day ¥
running of the Centre by implementing the policies set
by the Board, The Comumittge includes:
Prof Fim Reid (Director)
Dr Russell Hatnes {(Deputy Director) k
Ms Cerrine Condie (Business Manager) e John Cameron Mr Al Ean,iamics - l
Mg Jean Richmond (Secretary to the Director and the Manager, Generat Manager
Board) Austration Paper Plantations  North Bucalypt Technolopies i
|.
Program Managers ;
Dr Brad Potfs (Uenctic Improvement)
Br Chris Beadle (Sustainable Management)
Dr Clare McArthur (Resource Protection)
Dr Neit Davidson '
(Education and Technology Transfer)
Pr Glen Kile 1 Hans Driclsma
Chief General Manager L
CSIRG Forestry and {Forest Management} 1
Forest Produces Forestry Tasmania

It Murreay Vithich Prof Peter Baverstock Mr Arnold Willems Byr Ron King

General Manager Deun, Gradunte Colege Gieneral Manager Director, Office foy
Prdpwood Operations znd Research ANM Forest Management  Regearch Criftith Hniversity
Bunnings Treefarms Southern Cross Hniversity
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|

Susiainable Management Program
Mg Sandra Hetherington (FCP, Chair)
Prof Hm Reid (Director}

Dr Chris Beadle (Program Manager)
My fan Last (PiC)

Dy Greg Holz (NFP)

Mr Bill Neilsen (FE)

Mr Richard Breidahl (BT

Mr Plail Whiteman (APP)

Mr Peter Naughion (BT

Dy Neil Davidson (Program Manager Education and
Technology Transfer)

Program Ceordinating Conmmittees

The Program Coordinating Comrnittecs meet at feast
twice a year fo review and preview research with
regard to s scientific and technological merit, and to
<ot and review research deliverables for each project.
flach Commitice ks chaired by an industry parmer
represeiative and consisls of the Direclor, the
Program Manager. and at least three indusity pariner
representatives. Project Leaders within the program
are included as nos-voting members and are therefore
not listed below,

Genetic Improvement Program

My Peter Volker {Serve-Ag, Chair)

rof 1im Reid (Director)

Dr Bead Potts (Program Manager)

Mr fan Bail (Silvagene)

Mz Sandra Hetherington (FCP)

Mir Poter Kube 1)

Dr David Pilbeamn (BT

by Wayne Tibbits (NFP)

Dy Tony McRae (STBA)

Ny Tan Last (PIC) Y
Dr Neil Davidson (Program Manager Hducation and
Technology Transfer}

Resource Protection Program

Dy Humphrey Elliott (F7, Chair)
Prof fim Reid (Director)

Dr Clare McArthur (Program Leader)
Dy David de Littde (NET}

Mr Stimon Hunter (BTF)

Mr Phil Whitersan {(APP)

Ms Sandra Hetherington (FCP)

Dr Bill Foley (ANU}

Dr Ross Wylie (QFRI}

Ms Linda Maddern (BT

Dy John Madden (Hon. CRC Fellow)
3r Neil Davidson (Program Manager Bducation and
Technology Transfer)

Figure 1

I} Management BOARD
Stracture

XNy | S e—— Director/ Management

| Pane! Deputy Committee

§ Director

|

|

: Gengtic Sustainable Rasource Education &

Improvement Managemeni Protection Technology

Program Program Program Transter Program
Program Program Program

| Coordinating Coordinating Coordinating

| Commitige Committee Commiitee
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MAJOR DEVELOPMENTS

Predicting browsing damage through indicator species

Figure 2

Nonlinear modal of the
proportional depletion

of foliage from two
seediing types by
brishiall possums,

Fig 2{a} shows £ nflens
with A. mafanoxyion and
Fig 2{b) shows £ nftens
with # radisfa. The

mare preferrad plant ype s
on the x-axis, Steaight ling
from (0,0} to {1,1}
ndicates no seloction,

Browsing muammals have preferred food types.
For instance, brushiail possums eat Eucalypius nitens
seedlings in preference to seedlings of Acgcia
melanogylon and Pinus radinig, In collaboration with
Forestry Tasmania, the CRC has developed a nonlinear
model that deseribes intake (depletion} of one plant

type on the basis of availability of another plant type.

Two examples of this relationship are shown in Figure
2. Possums show a strong preference for B nitens
seedlings over both A melanoxylon and P radiaia but,
as K mitens seedlings become depleted, intzke or
depletion of the second seedling type increases rapidly.
The straight line s 2 11} rolationship between
consumption of the two food types (ie the relationship

i two food types are equally favoured),

By modeling intake of one plant type on the basis of
availability of another plamt type, we offer 2 new
perspective on analysing and understanding the
complex inferactions between plants as they influence
fecding behaviour of herbivores. At the same thme, we
offer an approach fo the applied problem of predicting
damage to economically fmportant scedlings in

forestry. Depletion of an indicator species, one that s
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more preferred than plantation seedlings, for example,
could be monitored to determine when a rapid increage
in depletion (damage) to seedlings is likely 0 ocoyyp,
For example, if £ nitens was the indicator species ip
Figure 2, the dotted lne indicates the proportions
depletion of E. nitens after which a rapid increase iy
damage to A. mefanoxylon or F radiata seedlings i
expected. Indicator species need not be confined 1o
those planted especially, but could be those growing

naturally on plantations or even in regenerating forest,

Substantiation of this approach, nsing indicator species
o anticipate damage, has one major implication for
forestry. The use of 1080 could be reduced, by nsing
it only in response (o a site-specific measured risk of

damage, instead of routinely.
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Phosphorus in for

Figure 3

Aetationship batween the

concentration of P as

detarmined by calcium
shioride {CaCie) extract and
relative yield of unferiiised
eucaiypl reos, exprogsed
as & percentage of the
raaximum growth oblained
from fertifisad trees at the
same site. The dala arg
om 23 eucalypt plantations

Reiative Yield (% max)

tn southern Australia.
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MAJOR DEVELOPMENTS

est plantations

Australia is renowned for soils of low phosphorns (P)
availability. During the ecarly history of plantation
development, when plantations were being established
almost entirely on land recently cleared of native
forest, foresters observed remarkable growth
responses in newly planted seedlings following
applications of P fertiliser. In fact, P fertilisation was
the difference between suceess and fajlure for some
plantations, and ¥ fertilisation became a standard
practice. During the past decade, however, it has
hecome much more commeon  for  plantations,
particularly £, globulus and £. ritens, 16 be established
on farmland with a history of P ferfilisation ranging
from & few vears to scveral decades. Since many of
these sites have a high P status, the need for P
fertilisation has been reduced and may not be needed
at all on many sites. There are many methods of
analysing soils for P status but it is uncertaln which, if
any, of these methods reflect the P taken up by
encalypt roots.  In response to this concern, CRC
scientists have evaluated soil P availability at & wide
range of cucalypt plantations of both species in
southern Australia, and in glasshouse studies in

Hobart.

0.1

L i i [}

0,2 03 04 05
CaClg Extractable P (uM)

0.6

During his PhID rescarch, Daniel Mendham compared
inorganic P concentrations in soil solution with the P-

uptake ability of eucalypt roots. He showed:-

There was a critical concentration of P in the soil
(0.5 pM) above which responses to P fertiliser
were unlikely or small (Fig. 3). Below this value
P fertilisers were needed and responses were

$trong.

The concentration in soil solution of P able o be
taken up by eucalypt roots was best correlated with
concomrations determined by a simple calcium

chloride extract of soil.

This result was consistent for the two cucalypt

of
pot
experiments, and field experiments), a relationship

species, and  across  soils  and  scales

experimentation  {ie excised  roofs,

which previously had not been seen for any crop,

A advantage of the calcium chioride exiract over
more widely used analyses, ez, bicarbonate-P, was
that the relationship with P-fortiliser response was
not soil-type specific, allowing a common

calibration 10 be used.

o Fucalypt roots were also shown fo be able © take
up P from soluion at very low concentrations

compared to many other species of plants,

The calcium chioride extract method of determining P
will greatly improve the ability of growers to guantify
the ¥ status of soils in eucalypt plantations and allow
them to be more selective with P feriifisation, The
calcium chioride extract is now offered by at least two
commercial laboratories. At current rates of planting
on farmland, these advances represent a potential
saving to industry of approximately $1.1 million per

VE3L,
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MAJOR DEVELOPMENTS

Molecular Genetics of Eucalyptus

Oue of the major achievements of the CRC Is the
advancement of  intornational  collaboration  on
encalypt genomics and the launching of the 'Eucalypt
Genome Initiative’. This initiative unites major groups
around the world mapping the evcalypt genome, and
will provide a forum for cooperative research oa
molecular penetics, alignment of linkage maps and

standardisation of pene and marker nomenciature,

This initaive was one outcome of the ‘Molecular
Genetics of Eucalyprus’ Symposium organised by the
Genetic Improvement program. The symposium was
held in Hobart in early February 1999 and was
extremely successful, judging from the quality and
breadth of the presentations and excellent discussion.
Most research groups working on the molecular
genetics of Fucolypius in Asstralia and oversess
presented their latest results; eighty people attended
the symposivm, with delegates from Australia, South
Africa, Brazil, France, New Zealand and Scotland.
Students and rescarchers \fmm throughout Ansirala
attended, fulfilling an important educational objective.
This sympostum was the Tirst specialist meeting in this
field. The second is now planned for 2001 in Brazil.
"The symposium was preceded by a very well received
pre-symposivm course on molecular genetics which

had 24 registrants. It was aimed at managers, breeders

and rescarchers in industry requiriag a basic

knowledge of molecular genetics. The symposiam wa
followed by the Eucalypt Genome Round-Table of key
scientists that aimed (o advance the level o
infernational cooperation among research groups
involved in encalypt molecular genetics and g
standardise nomenclatsre, The flrst internationy
coltaboration is being led by Dr Daric Grattapaghs
(EMBRAPA, Brazil) and is salrcady underway in
laboratories i France, Brazil, Souwth Africa ang
Aunseralia. This experiment aittis {o develop a robugt
fingerprinting protocol for eucalypts and will yesult in
a thoroughly tested set of microsatellites, perfect For
fingerprinting and paternity analysis, that could be
used by all researchers. A second international
collaboration will see Dr Vaillancourt work in the
molecular genetics laboratory of Dr Dantel Verhaegen
(CIRAD Fordt) in Montpellier, France.

This symposium, together with the pre-symposium
short course and the post-conference Eucalypt
Genome Round-Table, were part of an integrated
strafegy to raise the profile of CRC molecular work
and advance international coltaboration, Both of these
objectives have been achieved, and with continting
initiatives in this arex we will firmly establish
Australia in a central position internationally in

eucalypt genome research.

Delegates at the “Molecuiar Genetics of Eucalyptus’ Symposium at the University of Tasmania,
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MAJOR DEVELOPMENTS

ed pollination procedures

A single-visit pollination procedure tested by CRC
PhD student Dean Williams and Dr Brad Potts in 1996
1 now sef Lo significantly reduce the cost of controlied
crossing of B globulus in breeding and research
PROGTams across Australia, The traditional method of
controtled pollination of Kucalyptus requires the tiee
1o be visied three times: (1) to omasculate the flower al
operculum shed and then isolate it with a bag to
prevent contamination from  other pollen; (i)
application of pollen approximately one week later,
when the stigma is receptive and isolating the flower,
again by enclosing it in a bag; and (i) removal of the
isolation bag 2-3 weeks later. These visits can become
very expensive when the trees are a fong way from the
research headguarters or flowers gre high in the

canopy requiring the use of extension ladders or

hydrantically operated platforms (e.g. cherry pickers).
Controlled crossing may account for 30% of the
operational costs of breeding B globulus. The new
technigue has the potential fo at Jeast halve the cost of
contre] crossing, resuling in substantial savings 1o
large breeding organisations. This technique involves
applying the pollen directly to the cut style at
operculum shed and isolating the style with plastic

tubing. This requires only a single visit fo the flower,

Similar fechnology has also been developed overseas
by Shell International, The fact that seed could be
ohipined after pollinating the cut style of a eucalypt
was {irst demonstrated in France over a decade ago by
Bertrand Cauvin (AFGCEL) using E. guomdi, but the
discovery has lain virtually dormant until recently. The
single visit procedure has combined his discovery with
the style isolation technique for B globulus reported
by Br Liz Barber (CALM, Western Australia) in 1997,

The cut style approach has been used in research
crossing by the CRC for two years and has now been
tested in operational crossing by several CRC partners.
This vear the STRA will produce 100% of their crosses
with this technique. Swrprisingly, not osly i
pollination successful when the stigma is removed, but
there is even the possibility that seed set may be
slightly increased with the new lechnique. While style
cutting has not been successful to date with the more
delicate flowers of E. airens, the techuigue can no
doubst be extended to u wide range of cucalypt species
and other more efficient methods of redueing pollen

contamination are currently being explored.

Pean Wilkams demonstraling single-visit-pollination
on £ globudlus.
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MAJOR DEVELOPMENTS

Public Education

Native Forest Systems

In conpunction with the University of Tasmania and
Forestry Tasmania the CRC has produced a mator text
eniitled “Vegetation of Tasmania® which is a synthesis
of the
ecological knowledge

current

on Tasmania’s
forest systems. [t
was published
by Environment
Austraiia as part of
the Flora of Australis
series and chapters
were  comiributed
by the
experts in the field

leading

including several
CRC scientists, This
is the first book (o
deal comprehensively
with the biological,

environmental  and

homan  interactions
that have shaped
Tasmania’s  unigue

flora. The book will
be used as a textbook for Forest Ecology, a four-year
special graduate course offered at the University of
Tasmania and the CRC. It will also be a resource for
foresters, ecologists and the wider community
inferested i1 managing or preserving native forest

SYSECIS,

The role of women in forestry

Women are seriously underrepresented in the forest
industry.  The reason for this appears to be thelr
perception of the industry as destructive and macho.
The reality of a forest industry moving towards
sustainable production of a renewable resource with
strong scientific and technological support appears not
to be appreciated. In response to a CRC Review
recommendation that we address the issuc of gender
imbalance in the forest industry, the CRC embarked oa

a project entitled  ‘Adtracting Women to the Forest

Sciences’ funded by the Federal Government trougy
the Science and Technology Awareness Program, The
aim of the project was fo dispel myths of g male
oriented profession by providing positive female rolg
models in the forest industry. The role models weyg
drawn from female researchers, technicians, forestery
and managers associated with the Centre. The project
caiminated in the CRC publishing the bookle
Herstorey, which is a compilation of the career
histories of women working in the forest industry and
photographs of each at work, The target audience for
the booklet is school children up to the age of
university entrance. However the booklef is also heing

distributed to forest managers.

The booklet has been very well recelved with requests
fronm: the Australian Centre Tor International
Agricultural Research (ACIAR)Y for 10 copies of
Herstorey to distribuie at & forestry conference in
Norway; Forestry Department (AN} to use Herstorey
{350 copies) in promotion of Forestry at schools in
Canberra; and the Forest Bducation Foundation to
distribute  Herstorey to Tasmanian schools in
conjunction with their award winning teaching
resource - ‘Project Forests’.  Approximately 3000
booklets will be distributed to schools throughout

Ausiralia.

starey
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Table 1 Cooperative Linkages

13

__.-—F""——.-—.-

fnternational CRC Staff Colaborator esearch
111 (
links
ioct Al: Dy B Potts Prof T Whitham ({INAY USA The effect of forest tree gonefics o
‘ I zr:gf:i aué R i Bongey Dr P Minchin (UL) USA biodiversity.
¢ $
I reproductive bielogy
_ . Project AZ: Mr G Dutkowski Dr N Borratho (RAIZ} Collaboration on tree breeding

Breeding strategies

Portagal

_—.-.-"'-'-—F—'-—._

3 Project Ad:
Molecular genetics
of eucalypls

D Steane
o R Vaillapcourt

3 D Steane
Dr & Vaillancoutt
Prof 1 Reid

¢ R Vaillancourt
e B Polls

Py I Marshalt and
D J Russell {SCRH UK

£ D Grattapaglio (EMBRAPA)
Brazil

£ 1 Verhaegen (CIRAD) France
Prof B Wingfield {CSIR} Sth Africa
I3 B Marshatl (SCRE UK

I3r € Marques {RAIZ)
Dy N Borralhe {RAIZ) Portugat

i . . ekeers B
Developing microsatetlite matkes®
E. globulus.

Testing microsatellites for .
repeatability across many pecie

Finding the origin of the Porfugues®
E. globulus landraces.

__.--F"'-F—.-—.-—-

Project A6
Hybrid Breeding

e H Dungey
D K Harding
Pr M Ineters

Dy Bathian Li (NCSU) USA

= E ; Ay TOF
Estimation of genetic paramele’®
wood properties in P elfioni vi¥
eflioeii, Fyoand Fz hybrids.

Project AT:
Molecolar genetic
fmprovement for
trapical and
subfropical preduction

Prof R Henry
Dr M Shepherd

Dr C Williams {Texas A&M) USA

Genetic mapping i Pinus spp-

__.-.-ﬂ'."—'-—-—_

National Links

Project Al:
Genetics and
reproductive biolagy

¥ B Pous
Mr £ Tilyard

I R Bereton {DELM)

Flowering patterns in £ gioi?ifz“li!c
and their efTect on the mpruducti

success of the swilt parrol.

Project AZ:
Breeding stradegies

Mr G Dutkowski

Mr G Dutkowski

7 MoRae (STBA)

Mr G Dutkowski

Dr A Gilmour (INSW Ag)

Dr H Graser {UNE}
Dr R Kerr (UNE)

Pr J Sasse (CFTT)

Improving quantitative geneh¢
mexdels

Breeding value prediction for U¢
breeding

Spatial analysis for Dothistrond
pindi damage in P radiata.

Project A3:
Mi_)lecula_r approaches
10 tree improvement

—

Dy G Moran
3¢ K Fhamarus
Ms K Groom
Ms I Murrel!

Ms C Raymond (A3)

Dr 8 Read {U of M)
r G Bossinger (U of M)

. ” e enCed
Mapping cambial specific soqueh!

in E. globulus.

Project Ad:
olecular geneties
of eucalypes

-________________

Dr R Vaillancourt
Dr B Potts

Mr C Grosser

Ms B Paterson

Prof M Sedgley {1JA)
Mr  Bail {Silvagene)
Dr D Pilbeam (BTH)
My P Gore {(STBA)

—— achieve
Optimising seed orchards (0 act

. i . “ L
maximom genetic gain in eucalyP
plantations,

_—.-f"‘-————.-—'_——

Projeet A5;
Wood quality

Ms C Raymond
Ms L Nagy

S FNSW

Use of sound waves for nomt-
destructive assessment of mo
chastieity in standing trecs.

gulus of
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Project A6: CRC Staff Collaberater Research
Hybrid Breeding
r H Dungey Br ¥ Knight (GDPI} Breeding objectives for sawn timber
Br K Harding (QDPE Brr P Kanowski (ANU) in tropical pines,
Hyne and Son
P H Dungey Br T McRae (STBA) Production of P radiata x
Dr M Dieters QDPI Forestry P tecumpmanii and X B oOCaIpg
hyhrids.

Dr M Dungey QOPI Forestry Use of carbon isotope discrinsination
Dr 3 Walker Griffith University 1o select P elfiotti var ellioii x
r M Dieters F. caribaea var hondurensis clopes,
Dr Zhihong Xu

Project A7: Prof R Hemry Br Leslie Schoer (SF NSW) Gene flow and genetic diversity of

Molecular genetic Dr M Shepherd hardwood plantations in NSW,

improvement for
tropical amd
subtrepical production

Dr M Shepherd
Mr R Mellick

Mz A Specht (SCU}

Microsatellite markers in Eucalypres

ipp.

Within Centre Dr B Potts Mr M Powell (NFP} Age (0 age correlalions and
Links Mr G Dutkowski Dr W Tibbits (NFI*} genotype by environment
Mr A MacDonald interactions for growth in NFP
Project Al: Dr G Jordan E. globulus trials,
senethes and
Reproductive Dr B Potts Mr P Gore (STBA) CGenetic control of gelf
Biology Mr A Mitchell Tor D Pitbeam (BTH) incompatibility in £, globufus.
Pr [ Pous Mr P Gore (STBA)Y Genetic control and estimation of
Mir (F Dutkowsk: Dr I3 Spencer {CSIRO) breeding values for flowering time i
Dr W Tibbits (NFP) E. plobulus.
Dr I» Pitbeam (BT
Mr M Krygsman (APP)
Dr B Poues Mr P Gore (STBA) Genetic variation i new base
Mr G Dutkowskl Mr P Kube (IT) populaton trials of E. nitens,
Mr P Tilyard Ms 8 Hetherington {FCP)
Mr D Willlams
M D Williams T P Smethurst {B1) Environmental and silvicultural
3r B Pous Dr C Beadle (B3) factors affecting the flowering of
Prof ¥ Reid Mr D Worledge {(B3) E. nitens,
Mr K Joyce (NFP)
Mr M Powell {NEP}
Mr P Kube (KT}
Project A2; Mr G Dutkowski D W Tibbits (NFP) Breeding vahse prediction,

Breeding strategies

My G Dutkowski

Dr ' McRae {STBA)
v I Pilbeam (BT}

Mr P Gore (STBA)
Mr P Kube (F1)
Mg 8§ Hetherington (FCP)

Breeding strategies,

Cieographic variation i
E. globuius, E. nitens.

e

Mr G Dutkowski )
Dr I Boomsma (STBA) Data modeliing for trec breeding.
Ms 8 Jarvis (STBA}
Mr M Poweil (NFP}
Dr T McRae (STBA)
Project A3: Dr G Moran Ms C Raymond (AS) QTL analyses for wood and fibre

Maolecular approaches
to free improvement

Dr K Thamarus
Ms K Groom
Ms J Musreil

properties in K. globulus.




Project Ad: CRC Staff Coltaborator Research
plecular genetics ; D C Mohammed (C5 The genetic hasis of Mycosphaereli
of encalypts D R Vaillancourt Dy € Mohamme _ﬁ{ hh f: gerzen'c asis of Mycosphaeretia
: M A Milgate Mr M Powell (NFP} resistance in E. globulus.
~ Project A5: Ms C Raymond Mr P Whiteman {APP) Genotype by eavironment interaction
‘Wood quality Mr M Powell (NFF) for wood density, pilodyn
'y Dr D Pilheam (BT penetration and predicting pulp yicld
in E. globulus.
Ms C Raymond Mr P Kube (FT) CGenotype by environment
Ms L Nagy Ms § Hetheringion {FCP} interactions for wood deasity, fibre
length, fibre coarseness, cellalose
content, microfibril angle and
density variation in £, nitens.
~ Project AG: Dr M Deiters Prof R Henry (A7) Molecelar genetics of E. cloeziana
‘Hybrid Breeding br H Dungey Dr M Shepherd (A7) and A. cunningharmit.
' Ms K Stokos (A7)
Mr L Scoit (A7)
~ ProjectAT: Prof R Henry Dr M Bietess (AS) Clenetic characterisation of
Molecular genetic Pr M Shephexd r (G Nikles (AG) commercial traits in hybrid pines.
_improvement for Dr H Dungey (A6)
~ tropical and
_ productios Prof R Henzy Dr R Vaillancourt {A4) Development of an enriched
] D M Shepherd microsatellite library of E. globulus
3 and Pinus spp.
ﬂ"
¥ Prof R Henry Dr B Potts {Al) Investigation of putative inter-
-8 Br M Shepherd subgeneric Eucalyptus hybrids,
S Ms R Stokoe

tainable Management Program

International
Links
_ Project B1: Dr P Smethurst Dr G Matschonat (U1 Germany  Solid-liquid phase partitioning of
Site Productivity ammoniam.
: iject B2: Assoc Prof P Saffigna National NMR Centre Wuhan, PR Solid state NMR for characterisation
Mannggmem of China of soil organic matter.
tropical soils
I
_ Project Bd: | DrM Battaglia Pr i Majaela (U of ) Spain Seed germination modelling.
plantation
systems Dr M Battagha Pr N Borralho (RATZ) Application of ProMoD,
Pr P Sands Dr £ Voit {(SCMLE USA Apptications of S-systemns to forest
g growtl modeliing.
onal Links
P . o)
b Pi:‘tilfﬁ:tu?} . Dr P Smethusst Dr P Moody (QDPY) Effects of soil water content on K
T il Ms ¥ White (QDPD availability and uptake.
Project B3: -
* | BPrCBeadle Pr H Keith (CSIRO National forest inventory.
ral Systems | Mr M Savva = ) i
Project
Dr C Beadle Mir A Lyons (PFT) Growth of P radiara on low rainfait
Mr M Savva sites.




Project B3: cont. CRC Staff Cellaberator Research
Dr C Beadie CRC-HFPS Impacts of zvailable water on Wood
Mr D Worledge quality of E. globulus and E, njtgys
Dr C Beadle By L. Pinkasd (FT} Sitvicultural management of
My (G Britton (Britton Bros. blackwood.
sawmillers)
Mr D Stackpole (CFTT)
Mr A Warner (PFT}
Mr ¥ Rird (FFIC)
* - . - - I3 =
Project B4: Dr P Sands Mr B Rawiins (CSIRO) Scheduling frvigation in the Masray.
Muodelling plantation Dr M Batiaghia Barling Basin
systems
Dr M Bataglia Mr P Penaington {CSIRG) Analysis of native forest productivity
Dy M Battaglia Dr D White (CSIRG) Water use by trees in WA
Dr I Sands Ms € Hackett (Plantsoft Services)  Modelling growth and productivity
Mr P Ryan Dr J Landsherg
{Landsberg Consulting)
I3r P 'West (SciWest Consuliing)
Mr P Ryan Mr T Burridge {Q1P) Biomass data
My K Monrtague (SF NSW)
Py M Lewty Queensland Department of Natural  Landscape modelling, spatial
Resources analysis
Mr P Ryan Mr T Thaung {UQ) N nutrition of F. ¢loeziana.
Within Ce_ptre Dr P Smethurst Dy ¢ Mohammed (C5) N status and wood decay in pruned
Links and unpruned (rees.
Project BL: Dr P Smethurst Dr M Batlaglin (B4) Predication of LA and growth

Site Prodactivity

responses 1o fertilisation,

Praject B3: Dr C Beadle Mr ¥ Naughton (BTT) Development of thinning regimes 101
Sitvicuitural Ms | Medhorst E. nitens plantations.
systems Ms M Cherry
Pr C Beadie Ms § setherington (FCP) Scheduling irrigation in escalypt
M D Worledge D (3 Holz (NFP) plantations and impacts of irrigation
on wood guality,
Dr  Beadle Dr N Mendham (U1} Vegetation management
Dr P Smethurst (B1)
Mr P Adams
Dr € Beadle IDr B Pinkard (FT) [mpact of green pruning on
Dr C Mohammed (C5) £. globuius.
Project B4: Ir P Sands br € McArthur (C4) Modelling animal behavious and
Modelling plantation effects on browsing.
systems

Pr P Sands

Dr M Battaglia

Dr M Battaghia

Mr A Goodwin {I'T}

Mr 8 Candy {FT}

My $ Candy (FT)
Dr L Pinkard (F1)

Software development for PROMOP
and the Farm Forestry Tool BoX.

Relationship between $ite quality
and defoliation by €. Bimaculala.

Empirical growth model; modelling
effects of pruning; site effects 08




Project B4: cont.

CRC Staff
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Collaberator

Mr T Smith {BT%)
Mr B Walker {NFP)

Research

prodectivity; productivity méﬁeﬁing.

Resource Protec

tion Program

International | Dr G Allen Mr B Murphy (NZFRI) NZ Biocontrol of leaf beetles using egg
Links parasitoids.
Project Cls Dr M Steinbauer I P Miichell (WU) USA Coreid research on rostra leagths and
Biology, ecology and their relationship {0 host piant,
econamic impact of
pests. I R Floyd Dy W Haolie (RISE) Resistance of provenances and
families of A, mearnsii to insect
damage.
Dr M Stginbauey Dy 1 Brailovsky (UNA de M} Taxonomy of Austraiian Coreidae.
Mexico
Project C3: Pr ¢ McArthur Br G fason {MLURD) Scotland, UK Review of role of plant secondary
| Resistance of compounds in mammalian ecology.
planting stock e
vertebrate browsers.
Project C5: Dr  Mohammed Br R Pearce {1} Birm,} UK Mechanisms of defence against
Strategies to minimise Ms K Barry Prof L Hail {U of Camb.} UK decay in E. nitens.
loss due to fungal
attack.
National Links | Mr 3B Howlett Dr A Clarke (GU) Ecology of eucalypt defoliators
X Mr Z Tukacs
Project C1: Ms T Simmul
Biology, ecology and
economic impact of P M Steinbauer r T Yonow (CRC- TPEM) Dhstribution modelling of coreids,
pests, Mr { Reid (ANIC)
Dr M Steinbauer Dr R Cant {SF NSW} Biogeography of Australian coreids.

Dr M Steinbaver

r M Steinbauer

Dr R Floyd

Dr R Floyd
D M Steinbauer

B R Floyd
Dr M Steinbauer

Dr M Lacey and Dy T Bellas
{CSIRD)

Dr 8 Schrmidt (ANIC)

Mr R Bird {Ag Vic)
Mr Id Jamieson (ACT Forests}
Mr P Mitchell (Farris Plaishowa)}

My (G Wall {Goulbum Vallcy Water}
My P Bbner and Mr R Rhind (Lower
Mursay Water)

M N Collett (CFT'T)

My I3 Jamieson {ACT Forests)

Mr A Pavey and Mr D Jamieson
{ACT Forests)

Mr K Nethercott { Auspine}

Mz R Hescosk (APP}

Ms R Phigzner (Forestry SA}

Ms T King (DPEE}

Mr R Borschmann {Hancocks}

Mr A Moore {Green Triangle Forest
Products)

Pheromone analyses of aufamn gum
moth.

By parasitoids of autumn gurm
moh.

Resistance of provenances and
families of A. medrnsii {0 insect
damage.

Quantification of impact of
defoliation on short-term growth of
frees.

Bielogy and ecology of Essigella
californica.
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Project C2:
Insect control
techniques and M.

CRC Staff

My £ Bashford

Mr ¥ Matthiessen

Coliaborator

Mr L Hilt (DPTWE)

Western Australia Insect Pest

Management Group

Research

Light trap monitoring of £, elobulys
plantations it south-wester,
Australia

Surveillance and monitoring of
E. globulus planiations in south.
western Australia. Investizationg
of insecticidal control of African
Black Beetle and spring beetle in
F. globulus.

Project C3:
Resistance of
planting stock {0
vertehrate browsers.

D ¢ MeAsthar
Ms § O'Reilly

13 C McArthur

Dr W Foley {ANT)

Dr W Foley {ANL)

NIR analysis of eucalypt leaves iy
relation 1o palatability,

Review of role of plani secondary
compounds in mammalian ecology,

Project C4:
Strategies to reduce
vertebrate browsing

damage.

D C MoArthur
Ms K le Mar

Dr M Statham (DPIF}

Use of plantation and surrounding
nabital by mammatian herbivores,

Project C5:

Strategies t0 minimise

loss due to fungal

Dr C Mohammed
Ms K Bany

Mr N Davies (UT)
Mr E Peacock (UT}

Mechanisms of defence against
decay in E. nifens.

Ms G Brown
Dr M Hurley

) M Steinbauer

Dr M Hurley

Dy § Hlek
Mr S Candy
Ms N Beveridge

1 J Madden
Mr V Patel

Dr D de Lidle (NEP)

Mr H Lieshout and
M M Krygsman (APP)

My P Naughton (BTT)
Dy  McAsthur {C4)

Ms § Hetherington (FCP)
Forestry Tasmania staff

Dy R Mitner (CSIRO)
r ) Elek (FT3

attack.

. Mr I Rapley Dr D de Little (NIFP} Feeding performance and diapause

Within Centre Dr G Alten in antomn gum moth,
Links ¢ M Hurley
Project Ch: Ms T Simunul Dr D de Little (NFP) Biology of fireblight beetle,
Biology, ecology r G Allen
anit economie
imspact of pests Mr 7 Lukaes Dr R Floyd (CSIRO) Seasonal phenology of autumn gus

moth,

Biolagy of Heteronyx beetles! effect
on establishment of E. nitens
plantations.

Trapping methodologies for aubural
gum moth.

The impact of Heteronyx heetles 08
the establishroent of E. nifens
planiations.

The impact of chrysomelids o8
growth of . regans and F. niens
plangations.

Biologica control of eucalypt
feeding beetles with fungal
enfomopathogens.

Project C2:
Insect control
techalques and IPM

My J Matthiessen (CSIRO)
Pr M Hudey (U

Dr D de Lite (NFP)
Mr R Breidahl (BT1)

. insect
Biology and management of insec
establishment pests of planta

tions:
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Collaboerater

Research

ect C3:
5 c: f: nr ¢ McArthar My P Naughton (BT Tnftuence of seedling type and weeds
S Hezoerald on growth and damage to E. nitens
FOWSETS My H Fizg . ] 4
b Mz § Paterson seedlings in a plantation.
Dr C MoAsthur Dr M Hurley (C2) Comparison between insect and
Mr P Naughton (BTT) mammalian herbivore damage to
eucalypt scedlings in plantations.
s € MeArthur Ms N Marsh (FI) Mammalian preferences for
seedlings grown under different
nursery conditions.
3 C McArxtbay Pr B Polts (AD Genetic variability in resistance to
Ms I ¥ Reilly M G Dutkowsk: {AZ) hrowsing of £. globufus foliage.
I;mject Cé: e C MoArthur Mr A Gibbong (CSIRG) Hifecr of thinning in F. delegatensis
fes to reduce Dr M Battaglia (134) forest on plant and animal
e hrowsing communities,
damage. . ) .
By C MeArthur Mr P Naughton (BT} Developing monitoring systerms,
Mr J Bulinski Ms § Hetherington (FCP} quantifying and predicting browsing
D D de Litile (NFE damage.
Dr H Effiott (1)
Pr C MeArthur Dr D de Little (NFP) Use of plantation and smvounding
Ms K o Mar Mr I Blanden {(NFP) habitat by mammalian herbivores,
roject C5: Dr € Mohammed Dr C Beadle (B3) Mechanisms of defence against
Proj g
minimise Ms K Bamry Dr P Smetharst (81} decay in K. nitens and E. globufus.
due to fungal Ms A Eyles Dr L Pinkard (FT)
attack. Ms A Mollon My W Netlsen (FT)
D¢ C Mohammed Mr A Milgale {A4) Dietermine the faxonomy of

Dy C Mohammed

[Dr B Vaillapcourt (A4}
Pr 1) de Little (NFP}
Dr B Pous (AT

Dy 72 Yuan (7D

Dr R Faylor (13}

Mr T Wardiaw (FT}

Ass Prof A Richardson (UT)
Dr D do Little (NFP)

Mr P Mineely (NFP)

Mycosphaerefla in Tasmania and its
mfection biology.

Eeologically sustainable forest
management: fungal and invertebrate
biodiversity.

onal Links

on and Technology Transfer

CRC Staff

D N Davidson
Ms I Burrel}

Dr N Davidson
Dr N Davidson
Ms € Condie

Ms ¥ Burrell
Dr N Pravidson

Science Communicalors
from other CRCs

Ms F Sugden (GA),
Mr A Lyons (PFT)

Mr A Lyons (PFE)}
and all programs

Mr I3 Hamilton, Mr I Vickers
{Forest Hducation Foundation}
Dr B Yaxley (Tas, Bd. Dept)
Ms J Chambers

{Kingston Primary School)

nteraction and covrdination
of science communicaiion

“I'rees for Dollars and
Sense” Workshops

Farm Horestry Fact Sheets

School Kits
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CRC Staff

Ms ¥ Burrell
Dr N Davidson

Ms ¥ Burrell

Py N Davidson

Ms C Hiller (1T

Mr D Hamilton, M I Vickers
{Forest Education Foundation)
Dr B Yaxley (Tas. Ed Dept}

Prof } Reid
Dr M Brown (1),

Prof R Hill (U
Dir M Hovenden (UT)

Mr M Castley (FT}

Women in forest science

“Vegetation of Tasmania®

Agflest displays and launch

Mr A Eyouns {(FT) of fact sheets
Within Centre Ms ¥ Barreld all CRC staff ‘Overstorey’
Links _ .
Ms C Condie all CRC staf} Monthly Report

Dy N Davidson

Abbreviations
DEELM

CETY

oM

A

SFNSW
{IINA) USA
(L. USA
SCRI
{NCSU) USA
{UH} Germany
(SOML USA
CRO-TPM
ANIC
DPIWE

DPIF

DPIE

NZFRY

Uof G

SR

(Wi} USA
RiISF
UNAde M
MLURE

{U Birm) UK
i Camb

all CRC staff

Department of Environment and Land Management
Centre for Forest Tree Technology
iniversity of Melbourne

Iniversity of Adelaide

State Forests of New South Wales
Uiniversity of North Arizona (1J5A)
Usniversity of Louisiana {USA)
Scottish Crop Research Institute

North Carolina State [Tniversity {(USA}
miversity of Hohenhein

South Carobina Medical University
CRC Tropical Pest Management
Australian National Insect Collection

Department of Primary Industries, Wildlife and Havironment

Department of Prirnary Industries and Fisheries
Department of Primary Industries and Environment
New Zealand Forest Research Institute

Lintversity of Ovido (Spain}

Commonwealth Science 2nd Industry Research (South Africa)

Winthrop Usiversity (Scuth Caroling, USA}
Research Institute of Subtropical Forestry
University National de Mexico

Macauley Land Use Resemrch Ingtitute
Hhniversity of Birmingham

University of Cambridge

I

CRC web site




Manager
Dy Brad Potts

Mr Glsstavo Lopaz
| assess;r‘g genetic
vatiation in £, globulus
- eenbrol arosses,
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Introduction

A major expansion of the plantation estate of eucalypts
and pines I8 pecurring throughout Aostralia with a
vision 1o treble the cstate by 2020, Improved genelic
quality of the plantation stock is essential 1 Asstralia
is to be competitive In international markets when this
eatate is harvested. Large tree breeding programs being
runr by CRC partners in both the tropical and temperate
regions demonstrate the importance of breeding and
aim to reduce the costs of plantation establishment,
fiarvesting and processing, as well as 10 add velug 1o

pulp amd thinber.

The research undertaken in the Genetic lmprovement
Program alms 1o ensure that plantation stock is of the
highest possible genetic quality. It aims to improve the
efficiency of breeding and ensure the genetic gains are
papidly and efficiently transferred 1o Australias
increasing plantation estate, In brief, the program atms

L

o define  appropriate  brecding  objectives  for
individoal firms and the scctor, from forest

growers to industrial processors,
o kemtify selection criteriz and methods for

assessing wood guality, growth, pest and disease

] wh
'l
%

3 o

{5y 5‘““

! Wit}

resistance, and other key traits, and statistical

methods for thelr analysis;

»  detertine the molecular amd quantitative penelic
control of mportant traits, and how this changes

with age, site and siiviculiural reatment

o improve statogics o select, breed and deploy elite

genotypes:

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

deployment systens;

« epsure rapid uptake of technological advances
made in Australia and oversens, particolarly in the

rapidly changing fleld of molecolar genetics: and

*  provide training and education in forest genetics
and breeding, and be a forwmn for discussion in

Australia,

The research outcomes will directly assist breeders of
pines, eucalypts, and othor native species in our
well as organisations

member organisations, a5

multiplving and distributing improved seed.

Vlado gLy
Hu'
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Project 1

Leader
O Brad Potls

Staft

Mr Robert Barbowr
Mr Grog Dutkowski
Mr Pater Gore

Mr Andrew Hingston
Mr Tim Jones

Dr Grag Jordan

Mr Kelsey Joyce

Mr Maarten Krygsman
Ms Rachel Lawrence
Mr Gustavo Lopez
Dr David Pibsam

Mr Mike Powell

Prot Jirn Reld

Dr Wayne Tibbits

Mr Paul Tilyard

Dr Rene Valllancourt
Mr Pater Volker

Mr Daan Williams

Br Wayne Tibbits
shooting down a free
branch 1o collect sead.

Genetics and reproductive biology
of eucalypts

Background

This project aims to provide the basic biological
information necessary for effective exploitation of
temperate cucalypt species. It will determine the
extent o which traits of economic snd biological
importance are ander genetic control and amenable to
artificial selection and breeding, Such traits include
growth, wood guality, pest and disease resistance and
reproductive characteristics. Further, as cloning I8 no
fonger considered an economically viable means of
deploeyment in Australia, the demand for improved
seed is cwrentdy unprecedented.  The project will
study factors affecting sexual reproduction in order (o
optimise the quantity and guality of sced from eucalypt
seed orchards. This project is closely linked 10 Project
A4 (Molecular Genetics).

Outcomes
+  Four and eigh! year growth data from NFP's five
base population trials of E. globulus have shown
extremely high age-age comelations (0.83-0.98).
differences

Racial and across-sile  geselic

correlations increased with age.

» Marked genetic differentiation of the timing of the
gransition to adult foliage was demonstrated in
E. globuius.  The genetic relationship between

growth rate and early (ransition to adult foliage

wis shown to be complex and change with site.

» A compatison of the insect and Tungal community
on the adult and juvenile Toliage of K globulus,
£, pitens and their hybrids showed that

developmental change has an enormous impact on
dependent communities. This far exceeds the
effect of genetic differences between the pure
species and their hybrids. Pest communities will
therefore undergo dramatic change as plangations
mature.

* Defoliation of E globulus trees by sawfly larvae
{Perga sp.) over a 2.3 year period was shown o
have a genetic basis and significantly reduce

sievival and growth,

Goals
To determine:

Significani genetic variation of in vitro rg
0

success has been demonstrated in & Elobufye
5 159
hetween (.16 and 027, Now-additive ge

effects for in vitro rooting were examineg for
I

first time in this species and shown to be: smal] Tk

The effects of inbreeding ang hybridising
B globulus and £ ovata were studied Over
years. Inbreeding depression was severe iy hoth
species, and increased with age The By hybrids
initislly grew well in the field bt rapidly st

dying after two years, cautioning againg
extrapolation of the performance of hyhrids fi
carly field resules,

the importance of nop-additive genetic effects in

E. globulus and £, nitens;

the impact of Inbreeding depression on growth and
wood properties in E, globulus,

the genetic control of flowering time and self
sterility in E. globulns and use this informatios [0
improve flowering synchrony and outcrossing
rates in seed orchards;

the mechanism of self-sterility in £. globuius and]

E. nifens,

the effects of spacing, fertiliser and paclobutrd

on flowering and capsule production in E. nilensy
the pollinators of E. globulus and K. nitens; and

the performance and genetics of Fy and advancet

generation £, nifens x . globulus hybrids.




Project 2

feader
wr Greg Dutkowskd

Staff

Mr Pau Chambers

Mr Peter Gore

[ Bruce Greaves

Ms Bandra Hetherington
M Peter Kube

Ms Michelle McGrananhan
3 Tony McRae

{r David Pilbeam

Mr Mike Powell

Dr Wayne Tibbils
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Breeding Strategies

Background

Research in this project is aimed at developing "state-
of-the-art' strategies for selection, breeding and
deployment which can be integrated info programs run

by CRC partners. The project alms tor

= improve genetic models for estimating breeding

values;

* improve selection by developing models which
allow the integration of economic information into

breeding value prediction;

e improve tree breeding decision-making by

evaluating different breeding strategies; and

* support members (o.g. STBA) in the planning and
implementation of thelr breeding and deployment

programs.

This project is intimately linked with parlner tree
breeding and deployment programs. The manager of
the STBA national cucalypt breeding program is
focated with this group in Hoban to ensure efficient

techaclogy transfer.

Qutcomes

»  Cienetic variation within central Victorian £ nitens
was shows to have an unexpected spatial stracture.
Paris of the previously identified provenances of
Macalister, northern Toorongo and Rubieon (sensu
strictu} are indistinguishable, but the Macalister
locality of Connors Plain is quite different. Al
remaining southern localities are similar, but with
an indication of an cast-west discontinuity.
Byclusion of £ denticulara types during seed
cotlection has eliminated the correlation of early

adult foliage with poor growth,

*  Multi-stemming in . globulus has a wide range of
heritabilittes and between-site correlations, which
suggests some sites share common envirommental
stresses which lead to the expression of multi-

stermning.

*  Preliminary spatial analysis of defoliation of

P radigre by Dothistrema pinii showed thig traif

has a ‘patchy’ phenology and will benefit from

spatial analysis,

*  The algorithm developed o invert the additive
relationship matrix which accounts for selfing has
been used in the prediction of breeding values for

E. globulus,

e A framework has been developed to compare the
economic advantage of Improving various tree
characteristics. The framework has been applied to
a hypothetical enterprise growing unpruned
F. radiate for production of structural sawn-timber
and packaging-grade liner-board, Kraft pulp vield
and liner-bowrd ring-crush had the highest effect

on profitabiiity.

Goals

To determine:

« improved models for breeding value estimation
which better account for between- and within-site
heterogeneity, tree pedigree, multi-stemming,
competilion, measurement age, and population

structure;

* & race classification for B, nirens and the cffect of
incorporating race in models for predicting

breediag values;

«  models to incorporate risk traits such as frost,
drought and discase resistance into breeding and

deployment systems;

* whether the ‘Rolling Front” strategy should be
modified in the light of uncertain levels of

genotype by envirossent inferaction,

* an economic model Tor an enterprise producing
sawn-timber and high-brightness newspring from

thermo-mechanical pulp; and

*  the benefits of allernative breeding strafegies, and

assist with a roview of the STBA breeding shrategy.




Project 3

lLeader
D Gavin Moran

Staff

Ms Kylie Groom

M Jan Murrel

Dy Karen Thamaris

Molecular approaches to tree
improvement

Background
This project aims to study genes controlling
commercial traits in E. globulus focusing on wood and

fibre properties, It wilk

« determine fhe number and location of QTL
confrolling wood and fibre properties and growth

in E. globulyus; and

o map and characterise candidate genes involved in

wood and pulp properiies.

This project works closely with Project AS (Wood
Guality). Two Full-sib families from the CSIRO/NEP
hybrid trial have had wood cores and DNA samples
collected.  Many of the wood and fibre propertics
assaved use technologies developed by the CRC-

HFPS, A framework genetic linkage map for

E. globulus is being completed using nearly 200 RELYP
markers developed by CSIRO in F. nitens as well ag 45
microsatellite and isozyme markers.  In additon,
candidate genes are being mapped. These include
genes involved In lignin biosynthesis and cellulose
biosynthesis, as well as 35 cambial specific copy DNA
{cIINA)Y sequences developed by researchers at the
University of Melboume.

Outcomes
+ Pulp yicld measurements (NIR analysis) are

complete.

*  RELP, isozyme and microsatellite foci have been

mapped it one family.

+ Sixteen candidate genes have been mapped in one
Family 1o date; 4 Hgnin genes, 2 cellulose genes, 3
floval genes, and 7 cambial specific cDNA

SOQUENCes.

e Preliminary QTL. analyses of basic density and
percent pulp vield are complete, with two putative
Q¥Ls wdentified Tor basic density {p<0.0005).

“
soals
»  Complete construction of genetic linkage map for

E. globulus,

=  Map and characterise the QTLs segregating for

hasic density, pulp vield, cellulose content, fibre

length and microfibril angle.

*  Map candidare genes, including cambial specific
sequences, and evaluate the role of known genes as

potential QTLs,

*  Recommend strategies to incorporate molecular
information for wood density and collulose content

into breeding and deployment programs.

E¥r Karen Thamaruz in
CSIRC molecuiar biology
laboratory, Canberra.




project 4 Molecular genetics of eucalypts Outcomes

Leader «  The 13 microsatellite markers (Joci with numerous
o Rrené Vaiflancourt Background alleies, ideal for patemity and maternity analysis)
giaff The rapidly changiag ficld of molecutar genctics is developed as part of the CRC and SCRI (in

iy Pater Bundock providing waprecedented insights into the genome and

My Carl Grosser

air Hamish Jackson
wir Andrew Milgate o0ls for use by trec breeders. Already molecular
Ms Alexandra Mitchell
D Briony Patterson
Or Brad Potts control, determining refatedness, paternity analysis

Seotland) collaboration were used o survey

population structure of eucalypts and offers powerful vasiation in & range-wide collection of E. globulus.

"hiz information will form the foundation of a

markers are being used for fingerprinting for quality database for fingerprinting E. globulus.

ar Mitke Powell . ) o .
Frof Jim Reid and gene flow studies, as well as understanding the o Two E globulus genetic ficld tials were assessed
D;ﬁi"g:{i}?ﬁ;ﬁ genetic control of quantitative traits. for Mycosphaerella leal infection. The yesulis
) obtained confirmed the breeding values calculated
This project focuses on eucalypts and aims to use for a previous generation (Dungey 1997) and
molecular markers to: clearly indicate that breeding for resistance is
. . . ossible,
« provide a better knowledge of inbreeding, P
heterosis and the role of genetic diversity in e New PCR-based markers for chioroplast DNA
breeding and base populations of encalypts; (cpDNA) of E globulus were developed that
e . . reduced the ime and expense involved i studying
» quantify the factors affecting OUCrossing, gene ) o "
. this variation. These markers may make it
flow, and coptamination in seed orchards; and . o )
possible to frace the geographic origins of secdlots
«  characterise the number and location of major and landraces,
genes (QTLsy affecting commercially important 3 o )
) . . o Together with industrial pariners, a resgarch
traits {e.g. growth, wood density, pest and disease : )
Ot Briony Patterson resistance). strat.ﬁgy was de?rciope to study the factors
collecting sead for affecting outcrossing rates, patterns of gene flow,

isozyrne anaiysis. N .
and contamination of seed orchards.

Goals

s Deternine the genetic control of resistance to

Mycosphaerell infection in E. globulus.

«  Complete linkage maps of an intraprovenance
cross of F. globulus using RAPDs and
microsateliites developed in temperaie and tropical
cucalypts. This will help align maps made in
different species aronnd the wotkd, tocate unlinked
microsatellites for fingerprinting and gene flow
studies, and be used for QTI. detection.

o Usc microsatellite and isoryme markers in gene
flow studics. caleulate ontcrossing rates and
underiake paternity analysis to optimise seed
guality in seed orchards of E globulus and

E, nifens.

e Use molecular markers to smonitor the efficiency
and coptamination levels of different pollination

techniques in £, globulus.
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Project 5

Leader
Ms Carolyn Raymond

Staft

Mr Alex Bradiey

wr Petar Kube

Mr Andrew MacDonald
Ms Laura Nagy

Mz Jacinta Lesek from
Forestry Tasmania running
celiulose cortent analysis in
the CSIRO/CRC wood
property laboratory, Hobart,

e

Wood quality

Background

Wood quality is one of the most imporiant
detepminants of profitabilty, whether plantations are
harvested for pulp, sawa timber or other solid wood
products,  However, wood property trails are
expensive and difficult to measure and there is a poor
gnderstanding  of  their genetic control  and
relationships with breeding obiectives. For these traits
to be iptegrated into breeding and deployment
programs it is esseatial to develop cost effective, non-
destructive sampling techniques which can be used on

a large scale.

Work i the Genetic Improvement Program is

concentrating on:

» developing non-destructive sampling strategies for

wood and fibre properties;

« defining relationships between wood, pulping and

sawn timber properties;

o determining the magnitude and importance of
genotype by environment interactions for wood

properties; and

« developing breeding objectves for a range of
wood products.,

"This project has very strong links to the CRC-HEPS,
with some of the techaologies developed in CRC-
HIFPS (SilviScan 2, cellulose content analysis and
Near [fufrared Reflectance Analysis)  being
implemented and applied to genetic material in the
breeding programs for both £, globulus and E. nitens.
Research is also conducted in collaboration with the

pulping laboratories of the indastrial partners.

Outcomes
+  (enotype by eavironment interactions were found
to be of fittle practical importance for basic density

ard predicted pulp vield in £, globulns.

o Very sirong correlations (>0.8) were found in
E. nitens for whole tree pulp yields with cellulose
conteat of cores and predicted pulp yield
determined by Near Infrared Retiectance Analysis.

*  Data for basic density, predicted pulp yield, fibre
Iength and fibre coarseness were provided for QL
studies in the Molecular Genetics Project A3,

o Near Infrared Reflectance Analysis appears
promising as a rapid method for predicting
cellulose comtent of ground wood, Models were
developed for three sites for F. globulus using 30
samples per site selected to cover the range of
predicted pulp vields, A “blind test for fen
samples per site resulted in a very high correlation
(.8} between predicted cellulose and laboratory
celludose content.

«  The speed of sound wave transmission through
wood was shown to be a poor predictor for basic

density due to large erroms.

Goals

«  Determine genetic parameters and the level of
genolype by environment inferactions for traifs
relevant to solid timber - wood density variation
s microfibril angle - in £ nitens.

«  Determine genelic parameters and the Ievel of
genotype by environment interactions for aits
relevant to pulp production - basic density, fibse
length and cellulose content - in E. nifens,




Project 6

Leader
Or Mark Dieters

Statf

Dr Heidi Dungey
[ Kevin Harding
Wi Dominic Kain
Dr Garth Nikles

Or Garth Nikles {lefty and Br
David Lee {second

feorn right} with QFRE staff
in the nursery inspeoting
hybrid eucalypts.
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Hybrid breeding
Background

There is escalating interest in the use of hybrids in
foresiry In Austzalia and overseas. However, little 18
known about the genetics of hybrid populations and
the most cfficient means of breeding improved
hybrids. Through its partser organisations, the CRC
hias one of the best genetic bases of artificial forest tree
hybrids in the world. This project aims o

«  updesstand the genctics of hybrid populations,
focusing on growth and wood properties; and

o develop or introduce into Australia the most
advanced stategics for breeding hybrids.

The project focuses on the tropical pine species (FPinus
ellionii and P caribaea var hondurensis] and their
hybrids being deployed by Queensiand DPL This
project interacts closely with Project A7 (Molecular
genelic fmprovement for wopical and subiropical
production) and Project Al (Genetics and reproductive
hiology of cucalypts).

Qutcomes

*  Aliterature review on the use of hybrids in forestry
has been completed which indicated that genetic
parameters for hybrid populations are rare, as are
well designed experiments comparing hybrids
with parental controls.

o Asurvey of international organisations involved in
hybrid breeding was undertaken o detenmine the
speciesthybrids planted, areas planted of each,
rotation age, the use (fimber or pulp) and future
visien. The results are currently being collated.

e Heritability estimates for growth of hybrids
between P caribaea var hondurensiz and both
B tecunumanii and B oocarpa in Australia ranged
from (.06-0.29, Parental performance in pure and
hybrid combinations were highly and positively
correlated, showing a recurrent selection scheme
would be effective for these hybrids,

o Analyses of P cartbaca var hondurensis and
hybrids in international irials in Swaziland,
Zimbabwe znd Australia showed high genetic
correlations of performance across sites within a
country Dbut this was only moderate across
couniries. Transfer of selections across countries
may therefore result in less genetic gain than

anticipated,
Goals
+  Simulate different hybrid breeding strategies,

including  Reciprocal Recurrent  Selection
{selecting on general hybridising ability - GHA),
Recurrent  Sefection  (selecting om  general
corbining ability of the pure species - GCA), and
the use of a composite hybrid, This simulation will
be used to recommend optimal hybrid breeding
strategies.

«  Complete analyses of pine hybrid wood samples
using the X-ray densitometer at North Carolina
State University, USA.

»  Determine genetic parameters for growth and
wood properties for P effiosti 1 P, caribaca var
hondurensis hybrids and use the cstimates o
gyaluate deployment options, and optimise
selection age.

+  Determine the performance of hybrids of
P caribaca  var hondurensis  with  both
P tecunumanii and P, oocarpa ot \en years of age
and compare the results with five year dafa,

«  Determine the performance of P carthaea var
hondurensis inter-provenance hybrids and levels
of additive and dominance variation for growth at
seven years of age.

e Determine the performance of interprovenante
hvbrids of Araucaria curminghamil.
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Project 7

L.eader
Prof Fober Henry

Staff

Mr Mike Cross

Dr Mark Digters

2y Russel Haines
Dr Kevin Harding

Mr Rohan Meliick
Mr Loon Scott

Dr Mervyn Shepherd
Ms Rhonda Stoke
Mr Paul Toon

Ms Googia Plannig {visiton
working in the moleoular
geneadics laboratory, Hobart
during the CiRC's pre
SYIEOSHIM COUrse on
Molecutar Genetics,

Molecular genetic improvement
for tropical and subtropical
production

Background

This project will apply molecular genetic techaiques to
the improvement of tropical and sub-tropical foresy
including  Pinus  hybrids,
eunninghamii {hoop pine} and Eucalyprus cloeriana.
Investigations in progress include evalnation of
inbreeding in natural populations and investigation of
putative hybrids, Mapping and QTL analyses are being
conducted (o attain a greater understanding of key
copmmercial traits I the B ellionii var elliottii x
P caribuea var hondurensis Fy hybrid which will
allow the incorporation of marker-aided selection
{MAS) into QFRI-QDPI breeding and propagation
programs. The research strategy aims to:

species, Arguearia

*  gencrate genetic maps for P elliowli var ellionii
and £ caribaea var hondurensis ¥y hybrids;

* generate new populations suitable for genetic
TIAPPING;

«  perform markertrait co-segregation analysis for
growth, form and wood properties;

¢ examine QTL stability in a range of genetic
backgrounds, sites and  different
silvicultural conditons; and

dCr0ss

* explore the use of MAS in the development of
breeding and propagation populations, and its
potential in a clonal forestry program.

L.

Outcomes

G

Establishment of  Pinus  hybrid mapping
popalations in a replicated field trial; and
completion of sampling of Pinus hybrids for wood
properties,

Development of three microsatellite markers from
P elliotii and P caribaea, preliminary evaluation
of AFLP markers and identification and
sequencing of a further 38 Pinus microsatellite foci
for development. Evaluation of 39 microsateilite
markers from other Piuws in P caribgea and
F ellioi.

Preliminary evaluation of 2 taxon-specific assay
for verification of Phues hybrid progeny i QFRI-
QDPY's clonal testing program.

Development of a robust methodology for the
extraction of DNA from hoop pine and an
inpovative approach o recover microsatellites
from poorly cariched libraries, Kentification of 16
anigue microsatellite loct as well as AFLP in hoop
pine, the first in the genus Araucaria.

Development of five 3SR markers in Eucalypnes
spp. and evaluation of transferability of nine
microsateliites  from  other eucalypis o
E. clpegiang, Microsatellite allele diversity was
assessed in two southern populations.

oals

Develop Turther microsatellite and AFLP markers
for Pinus species,

Develop genetic maps for P ellionii and
E caribaeq individuals,

Hstablish clonally replicaled mapping populations
of Pinus hybrids on a second site in south-cast
Lueensiand.

initizte research into recombination shrinkage in
hybrid maps and the implications for hybrid
breeding.

For Pinus Fy hybrids: analyse wood properties and
search for QTLs for wood, growlh and form trais.

Assess propagation characteristics in Pinuy Fp and
advanced generation hybrids.

Generale genetic maps for select hoop pine
individuals and commence genetic mapping of
commercial traits.

Complete sampling and genetic diversity analysis
of southern and northern  populations  of
E. cloeziana,
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Manager
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Project 1

{.eader
Dr Philip Smethurst

Staff

Mr Paut Adams

Mr Craig Baillie

Dr Chris Beadle

Ms Maria Cherry

Wi Keith Churchill
Ms Diane Connsll
Mt Robin Cromer
{Jr Neil Davidgon
Ms Sandra Hetheringion
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O Martin Line
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Introduction

Plantations and farm forests, can be @ sustainable

resoutee if the factors necessary for production remain
favourable over successive orop eycles. Management
decisions and applications influence sustainablility ina
tmajor way. This program examines the environmental
factors and silviceltural practices that influence forest
produclion, and casts these into a quantilative
framework with the use of process-based models. We
play a critical role in delivering the knowledge needed
to casure that practices bnplomented by forest
managers in Australia are sustainable and subject to
ongoiag improvement in terms of economic snd
environmental performance. This provides a valuable
adjunct to the work of other research organisations
involved in the definition and development of criteria

for sustainability.

in temperate Australia, the major research focus is on
the expanding resource of eucalypt plantations which
is Hkely to play a significant role in regional
development. in subtropical Quesnsland, research
concentrates on the existing coniferous plantation
resource. Although the specific crops differ among
regions, the basic soll and physiclogical processes
which underlie productivity are the same and provide

a unifying theme across the program.

In addition, we aim to produce outcomes of significant
benefit to the comemunity through the provision of high
guality training for postgraduate students, and research
which has the potential lo cnhance regional

development.

Site productivity
Background

The aitng of this project are:

e o determine the exlent o which nuirient and water
supply can sustain high leal areas and tree growth

rates after canopy closure;

o 1o evaluate the effects of slash mapagement
strategies (during the imterrolation period) on
nutrient supply and other soll conditions that affect
productivity; and

s to improve our understanding of water storage and

access to it in refation to  soil profile

characteristics, rainfall, and ground water.

QOutcomes

+  Fertilisation increased leal area index (LAT} of
E. nitens at the Westfield plantation {mudstone-
derived soil; 1580 mm annual rainfall), reaching
very high vaiues of § to 10 in plots receiving the
bighest rates of fertiliser (600 kg N at planting and
repeated at 26 months). However, growth appeared
to be maximised al an intermediate rate of fertiliser
application {300 kg N ha! at planting and repeated

at 26 months). Since excess canopy production is

occurring at this site, it provides an opporlunily
vahidate and improve theoretical predictions of

optimum LAI for these conditions.

«  Young eucalypt plantations on ex-forest sites are
highly responsive to N fertiliser applications
between 1 and 3 vears after planting. Applications
of 200-300 kg N ha-i as urea led to stem vohune
increases of 10-25 m® ha! by five years of age
(Eig. 4), and the responses will probably continue
for several more years. These responses occurred
at hoth the Tim Shea (mudstone-derived soil; 1380
mm annual rainfall) and Nenamara (basalt-derived

soil; 1107 mm annual rainfall) sites.

+ A further application of 400 kg N ha'! at the Tim
Shea and Nupamara sites at four years increased
basal area by about 10% by 5.5 years, regasdless of
rates of previous fertilisation. Applications at five

years of age ate also being tested.

o Anslyses of soils sampled around the gme of
planting were a good indication of the need for N
fertilisation during the first three years: latel
sampling was needed for the diagnosis of older

plantations,
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Urea, ammonism suiphale and ammonivm nitrate
increased concentrations of available N in scil

Compare the efficacy of ures and other forms of N
fertiliser in increasing soil N status and uptake,

when appiied at the same rate of N in spring to a

sand in 2 warm-dry climate in Western Australia. *  Determine the relationship between LAI and

This suggests that there may be flexibility in the growth in E. nitens plantations as affected by N

use of different forms of N fertiliser depending on fertilisation.
their cost. This comparison needs to be repeated at . BT B :

> b P *  Evalsate cation availability i soif as affected by N
several giles. e s . ; ;
5 fertilisation in & high rainfall eavironment.

(zoals

+  Quantify the effect of weeds on the growth

= Bevelop a micro-method  for measuring

_ magnesium uplake kinetics of eucalypt and pine
response to N fertilisation in 4- to G-year old oot
plantations of K. globulus and E. nitens. .
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Leader
gaffigna

Management of tropical soils

Background

“Fhe aimg of this project are:

*

to evaluate the impacts of soil and stand
management on both quantity and guality of soil
organic maller i subtropical plantations;

to develop effective soil organic matier

management  regimes  for sustaining  the

produciivily of these plantations;

1o evaluate the impacts of silvicultural practices on

N pools and dynamics in hoop pitie planiations;

to quantify the effects of both silvicultural
practices and environmental conditions or soil N

availability and on plantation N demands;

to guantify the eoffects of harvesting, site
preparation practices and seasomal conditions on
soil physical processes in sublropical pine

plantations; and

to quantify the relationships between surface

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

inter-rotation period of the pine planiations,

2L UG Br

TxBUG Br
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Quicomes

-

Prospects for characterising soil organic matter
quality in hoop pise and exotic pine plantations

were improved by developing an acid pre-
treatment of samples to concentrate carbon priof 0
solid state 13C nuclear magnetic resonance {NMR)

Spectioscopy.

On average, 33% of the bromide applied to the
surface soils in 2 one-year-old hoop pine plantation
was feached below S0 om after 13 days, and 50%
of 15N applied as nitrate was not recovered in the
upper 50 s of the soil, The additional 15% loss of
15N gver bromide (50-35%) was aitributed to

denitrification (Fig. 5}

Analysis of seven years of rainfall, runofT, soil and
nuirient data from an experiment at kinbil revealed
that retention of plant debris reduced soif Joss by
57-90%,

Goals

Quantify denitrification. immobilisation and
leaching of 15N-labelled experiments unader
different slash (residse) management regimes
during winter and summer months in hoop pine

plantations.

Develop and apply soil biclogical methods,
particulagly microbial biemass C and N assays, {©
characterise goil organic malter dynamics and N

cycling in subtropical pine plantations.

Further develop and apply PC and 1SN NMR
methodologies to characterising soil organic
matter quality in hoop pine and exotic pine

plantations.

Assess the suitability of existing data from long-
term catchment studies for incorporation into 4
predictive model of soil foss from subtropical pine

plantation caichments.

Fstimate infiltration parameters for selected sites

and storm events using the rainfall-renoff model

SRM.
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Project 3

Leader
Dr Chris Beadie

Staft

Mr Paul Adams

Mr Chris Barnes

2y Philip Brown

Ms Maria Cherry

M Keith Churshift
Prof Robert Clark
Mr Dugald Close

Br Travers Collins
{r Nelt Davidson

Mr Paul Dargusch
Ms Amabet Fulion
Ms Sandra Hetherington
Dr Greg Holz

£y Mark Hovenden
i Sarah Jannings
Mr Kalsey Joyce
Prof Pater Kanowski
Mr Dean Kearney
Mr Sven Ladiges

Dr & Mahsnhdrarajah
Ms Linda Maddern
Ms Anna Malysek
Ms Jane Medhurst
Ms Alicia Mollon
Prof Hobert Menary
I Neville Mendham
Mr Peter Naughton
Dr Libby Pinkard

Mr Digby Race

Me Jackie Schirmer
Dr Chris Shedley

Dr Philip Smethurst
Mr Tim Taban

Mr Doug Walch

Mr Grant Wasiphalen
Ms Ann Wilkkinson
iir Dale Worledge

Figura &

Mean basal ares ncrement
ot F. nitens at Goulds
Courttry, nofth-gast
Tasmania, over a seven
year period of growth since
an earty thinning at sge sk
yaars to 100, 200, 300 and
400 stems per hactare
isphl. Letters in 2ach
dorninance class indicate
ROMGGenaous groupings of
ihinning treatments {L.80 w
{.05). Note the sionificant
growth response of
dominart and co-dominant
frens bt not sub-
dominanz.
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Silvicultural systems

Background

The aims of this project are

Mean tree basal area increment (cm?)

to provide guidehines for the preparation and
management of seedling stock during plantation

establishment;

to develop weed management systems which
minimise the use of herbicides including the use of

BOR-COMPELng SPEcies as cover crops;

to develop pruning, thinning and spacing systems
which are suitable for converting industrial
pulpwood plantations to clearwond regimes and

For farm forestry; and

to assess the henefits and costs of trees on Tarms,
and the real or percelved barriers to the adoption of
commercial forestry on pat or all of the farm
enterprise, and develop an enbianced understanding

of the factors which determine regional timber

Outcomes

= Landowners make the decigion to adop!l or not @
adopt commercial farm forestry based on an
evaluation of the optimal utilisation of their land.
Factors influencing this 'utilisation decision’

of the

opportunity cost of land, effects of time before a

include  considerations CCONGINIC
return will be received from {arm forestry,
perceived effects of farm forestry on farm
management, and preferences relating to the
design of farm forestry systems. The results
suggest a need for two strategies o increase
adoption: improving information dissemination
and expanding the range of farm forestry systems

avatlable to landowners,

« A review of gconomic modelling approaches for
non-industrial private forestry ags a source of
timber has highlighted that an exiension 0 the
stated preference approach may be a workable

means of analysing tHimber supply in this area.

supply.
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IDiameter growth increased with increasing
dusation of weed-free conditions until a maximum
was approached after approximately one year (the
critical period of weed interforence) of weed

removal.

Cover crops, espectally fog grass, can suppress
weeds and self-seeded pine scedlings given good
site preparation and conditons for germination.
However, more attention is needed to determine

the requirements for establishment of logumes.

Relationships between stem, leal area and crown
dimensions for 13 planiations of E. nitens {post-
canopy closure) were independant of site, age and

silviculural frestment,

Thinning induced changes in photosynthelic
activity, particularly in the lower crown, and
changes in the distribution of foliage in the crown
of E. nifens in plantations, The growth of dominant
and co-dominant trees responded to thinning.
These responses suggest that the optimal fipal
stocking is Hkely o be between 200-300 stems per
hectare (Fig. 63,

The use of cold-hardened and nutrient-starved
seedlings reduced the effects of cold-induced
photoinhibition, a major factor  affecting
establishment and growth of scedlings on many

plantation sites in Tasmania,

Goals

-

Develop strategies that can assist industry and

government in the development of farm Torestry.

Fvaluate the role of anthocyanins and other
pigments as mechanisms for protecting leaves

from photoighibition,

Determine the relative importance of competition
from water and nutrients as factors underlying the

effects of prass weeds on the growth of a tree crop.

Model the effect of physiological responses to

thinning.

Provide a physiological basis for fertifiser-induced

micronuirient deficiencies.

Determine if altered microclimate at the edge of
clearfelled arcas affects hiodiversity in wet

sclerophy]l forests,

Modelling production and wood
quality

Background

The alms of this project are 1o

produce process-based models which enable the
productivity of plantations to be predicted for
specific monagement questions, and for which
fput data can be readily and cheaply obtained by

forest managers:

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

factors; and

develop decision support systems for plantation

mai agcmcm.

QOutcomes

-

ProMop has been implemented as a user friendly
software package using the Visual Basic
programming language and incorporated into the
farm Forestry Toolbox spousored by Private

Horests Tasmania.

Productivity maps for E. globulus in Tasmania
have been produced that take into acvount
enhanced spatial modelling of soil factors.
Techniques were developed which account for and
display the effects of the sensiivity of productivity
estimates to variations i epvironmental factors.
These were applied to show the cffects of

productivity across the State of variation in $ofl
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Ms Carolyn Raymond
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Mr Paul Hyan

Mr Tony Smith
Figure 7

Map of site suitability for
plantations in Tasmardza,

Pluntation saitability

Highly simralile

¢ Moderately smitable

| Low variahility
Muoderately suifalibe
Hagh vamabitity

Not Suitable
Low wattability
Not Suilable
Ihgh varability

deptht and nutritional status. The sew maps show
where there is a strong Hkelihood that suitable
sites will be found, or where productivity is
sensitive to site factors and accurate assessment is
Justified (Fig 7).

The concepts of optimal foraging theory were
applied to develop a model of biomass parttioning
The
adequately predicted canopy LAT (220.90) and

under  steady-state  conditions. miodel
current stem volume nerement (02=0.86) for 34
E. globulus plots at sites in Tasmania, Victoria and
Western Australia, It also predicted stand nitrogen

demand and the distribution of biomass.

ProMoD was applied in collaboration with RAIZ,
to data from Portuguese plantations. After minor
modifications, due o differences in stem taper
between Tasmania and Portugal, excelleat
agreoment between observed and  predicted

productivity was obfained.

A lHerature survey of the response to sibviculural
treatments of wood, pulping and paper properties
in eucalypts showed that, despite large growth
responses to silvicaltural treatiments, there were no
adverse effects on these properties, with the
possible exception of irtigation. In addition, no

strong relationships were found between tree size

and any of the properties examined.

Pertiliser applied at establishmenmt did not
adversely affect wood and fibre properties of
E. globuluy when ruinfall was above 1009 s,
However, on drier sites, wood properties were
adversely affected through changes in basic
density, shorter fibres and Jower predicted pulp
vields. Changes in wood properties were net
related to changes in growth rate.

Basic deasity Increased with increasing raiafall for
both ¥, globulus and K. nitens.

Goals

»

Muodify a canopy photosynthesis model developed
earlier in the CRC to dircetdy take into gocount
environmental effects on stomatal conductange.

Develop and implement & dynamic submodel of

hiomass partitioning.

Validate the E. nitens and P radiota versions of
ProMon, generste productivity maps of these
species for Tasmania, and parameterise PROMOD

for E. grandis.

Evaluate the effects of planting lavout on
photosynthetic  activity, growth and form in
E. globulys.

Review existing Decision Support System and
their operational requirements, and prepare data
sets for their use.

Determine  aflometric  relationships, canopy

architecture  and above- and  below-ground
blomass distribution for 12.year-old E grandis

and 48-vear-old E. cloeziana,

Hxamine effects of rainfall on E. globuius wood
properties across a rainfall gradient in Westem
Australia for the same seedlot and al the same age.

Determine Interactions between spacing and
vainfall on wood properties in spacing trials
{E. nitens in northern Tasmania; B globulus in
Western Australia),

Determine empirical relationships for hasic
density and cellalose contemt for K globuluy in
northern Tasmania in a joint project with Porestry

Tasmania.
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Introduction

The Resource Protection Program alms to develop a
comprehensive understanding of the blology, ecology
and impact of a number of key pests (insect and
vertebrate) and diseases of eucalypt pluntations in
temperate Australia.  Using this information, H also
aims o develop management fechnigues and producty
to minimise the effects of pests and diseases on the
quantity and guality of forest products.  These
technigues are being developed censistent with the

principles of sustainable forest management,

The program aims to produce integrated pest
management ([PM) strategies for a namber of key

pests  such  as  the Tasmanian  leal  beetles
(Chrysophtharta bimaculata and €, agricela), autumn
gu moth  (Mnesampela  privata}) and  several
marsupial herbivores.  In addition, the biology,
ecology and control of a number of other pest species,
including some fungal pathogens, will be studied 1o
provide the basis for future development of IPM
strategies, In some regions, research will focus on
establishing the identity and distribution of pest and
discase species, as these details are not yet known,
Finally, efficient and effective monitoring protocols
are being developed for some of these pest and disease
species to determine when and whether control actions

are necessary.

Biology, ecology and economic
impact of insect pests

This project aims to provide a strong foundation of
hasic research on the hiology and ecology of the major
insect species across various geographic reglons so
that Insect Pest Management (IPM) strategies can be
developed. Particular emphasis in the project s
centred upon M. private (autna gum moth) across all
regions of southern Australia and the leaf beetles C.
agricola and C. bimaeubata in Tasmanta. Other insect
species currently under study include Acacicolo
{fireblight  beetie),

(Mclotonthine scarab beetles) and Hereronychus

orphand Heteronyx  spp.

arator (African black beetle).  Arcas of research
include phenology, host-plant interactions, natural
cnemies, mating systems, monitoring profocols and

impacts on tree growth,

Outcomes

+ A model Tor the impact of C. bimacuiaia larvae on
the growth of E. nitens has established a leaf
occupancy of 0.2 immature stages (egg or first

instar lavae) as the economic (hreshold for IPM.

+  Monitoring of population phenologies  of
¢, agricofa and potential predators at three sites in
‘fasmania has shown consistent early population
peaks for coccinellid predators and variable but

later peaks for adult soldier beetles.

«  Developmenial emperature thresholds (temperature
at which growth cccurs at any stage of the life
cycley for C. agricola and A orphana were
established: A, orphana has a low average
threshold of 4.6 °C.

e The relationship between family and provenance
variation in Acacia dealbain and larval survival in
A. orphang was quantified. Significant correlates
1o larval survival inchuded moisture and o natural

defoliation included foliage colourn

o Protction of F. regnans from insect attack for
eight years tripled their wood volume; similar

rrends are emerging from profection of E. nifens.

o M. private was found to have an oviposition

preference for juvenile foliage over adult foliage.

o Inisial sampling of H. arator in newly-established
plantations has indicated that abundance is around
fhree to five-fold greater within the planting

mounds than in ihe undisturbed inter-rows.

o Leaf toughness significantly influenced fhe
survival of neonate M. privata larvae. Consumption
and growth of neomate M. privaia larvae differed
according 1o host specics, but less so between host

provenances grown wnder similar conditions.

¥———i
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Goals
+  Model the impact of defoliation by adult
chrysomelids on the growth of eucalypts.

o Validate the temperature development model for
C. agricoda in the field,

*  Clarify the role of host vigour and rescurce
abundance on oviposition preference of M. privara.

¢ Describe the flight behaviour of M. privata and
determine the composition of its pheromone.

Determine aspects of the biology and aphid-plant

interactions of Essigella californica.

Hstablish the distribution, abundance and impact
of Heteroryx spp. within new eucalypt plantations,

Determine the role of leaf surface waxes and
interactions of conspecifics on the ovipogitos

preference of M. privata.

Insect control techniques and IPM

Background

Forest managers are constamtly looking for non-
chemical options for insect control that are effective,
environmentally friendly and cconomically viable
individual non-chemical coatrol approaches are
generally not as efficacious as chemical insecticides
and must be used in conjanction with other options in
an IPM strategy (o achieve adeguate control.
However, there are very few non-chemical ophions
currently available fo managers of eucalypt plantations
in temperate Australia.  This project will develop a
number of non-chemical contyol options, as well as
improve the use of chemical insecticides, for

meorporation into TPM strategies.

Outcomes

-

Work on the biotogical control agent Novodor
[active ingredieat: Bocillus rthuringiensis var
tenebrionis (Bi}], has established aserial spray
technigues that are effective at preventing
defoliation by youag, but not older, chrysomelid
larvae or adults, while having no significant effect
on their principal natural enemies. Recent rials
have demonstrated that 25% dilution has the same
effectivencss as 100% B, AL present, s
etfectiveness in the field is variable and i is not

cost-effective for larpe-scale use.

Appropriate difution and application rates of a Bt-

based control agent (Biky for controiing

M. privata have been determined.




{3 Martin Steinbauey
mspects insects caught in a
UV fight frap used to
monitor Mnesampela pivala.

-

Laboratory testing indicstes that a new systemic
insecticide has effect in protecting scedlings
against attack by H. arafor and ‘spring’ beetles,
but that dosages required may present economic
probiems.

(Goals

-

Establish the phenclogy of the tachinid flies
attacking C. agricola.

Assess the gencrational impact of natural enemics
on the feld murvival of C. agricola.

Develop protecols for monioring chrysomelid
populations using binoculars and trap trees.

Delermine appropriate doses of several new, more
environmentally friendly insecticides and their
affects on natural enemies of chrysomelids,

Develop a stagdard protocol for the use of UV

light traps s moniloring M. private popelations.

Test the Bt-based control agent (Biky for
controlling autwmm gum moth on field popyladons,

Verify whether abundance of H. arator is
consistently greater in planting mounds (han in the
inter-rows within new plantations, and investigae

CAUSES.

Identify the ‘spring’ beetle species causing most
damage in the establishment phase of Western
Australian  and Tasmasian plantations and
determine their geographic distribution and

abandance,

Validate the efficacy of insecticide treatment for
grotection of secdiings from establishiment pests.
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Brushial possum

Resistance of planting stock to
vertebrate browsers

Background

A key method for reducing browser damage (o
eucalypts is to produce more resistant trees. This may
be achicved by genetic and phenotypic manipulation

of trees. The aims of this project are to:

e investigate both the genetic basis of resistance of
eucalypts, and the effects of environment on this

resigiance;

* determine whether resistance can be modelled as a
function of leaf chemistry, mainly using near-

infra-red spectroscopy (NIRSY.

These aims rely on deterinining the relative damage to,
and preferences Tor, various plant types by browsing
herbivores. Results will be used o identify resistant
genotypes, develop a rapid method for estimating
susceptibility using leaf chemistry, and to predict
susceptibility of seedlings as a function of their growth
environment. These three aspects can be mcorporated
into an overall strategy for predicting and reducing
browser damage

of cucalypts at plantation

establishment.

Outcomes

= Captive brushiail possums ate more (preferred)
‘hardened’ £, nitens scedlings (hal-halves) than
container stock seedlings (Lannin 1218, 633, and
81s), indicating a strong influence of pursery
growing conditions on palatability. In contrast,

pademelons showed wewk, variable preferences

with an inconsistent relationship to growing

conditions. Captive posstms consistently ate more

foliage than pademelons, and both herbivore

species ate much more foliage than stem.

* ina preliminary analysis of a field trial {with the
Genetic Improvement Program), there wers large
differences it mammal browsing damage

sustained to foliage of different provenances of

E. globulus. Provenances from the far northeast of

Tasmania sustained much higher levels of damage

than provenances from southern Tasmania and the

Strzelecki Ranges.

= g aplaniation in northern Tasmania, the growth of
residual (two vear-old) nursery stock of E nlteny
was much slower than normal container stock,
leaving them vuloerable to browsing for a longer
period, This emphasises the Importance of correct
seedling choice to avold mcreasing the cost of

browsing.

Goals

= Quantily the genetic basis of palatability of
E. globulus foliage using bioassays with brusheail
possums and Tasmanian pademeclons, both at the
race and family level (with the Genstic

Improvement Program}.

*  Determine the relationship between leaf chemistry,
using NIRS, and intake by brashiall possums and
pademelons.

*  Determine the palatability of eucalypt seedlings
grown under different fertiliser regimes and

various nursery conditions.
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Strategies to reduce vertebrate
browsing damage

Background

This project addresses the problem of reducing
browsing damage lo scedlings, using physical and
vegetation characteristics of the environment {whole
plantation and s surrounding habitat) as its
framework. These environmental characteristics
should have a sigoificant influence on the browsers:
how many browsers are prosent, and how they use
plantations and other habitats as refuges and feeding

areas. The aimg of (his project are to

o understand this interaction between browsers and
the environment, and the consequence of it on

damage levels to seedlings;

«  investigate the impact of introduced cover crops

on browsing of scedlings;

« develop methods for monitoring damage and
predicting risk and, finally, (o design appropriate
options to reduce browsing damage through

varicus planting strategies.

QOufcomes
»  Pwo prototypes for monitoring browsing damage

of newly planted seedlings in plantations have

heen desertbed: one for use in research and one for

operations.

in an F. nitens plantation in northern Tasmania,
mammalian herbivores teduced the absolule
biomass of grasses and the relative propostion of
grasses fto forbs through grazing, thereby
potentiaily reducing weed competition wiih

eucalypt seedlings.

fn a patchy environment of £, nitens plantations,
grasslands and native forest In north-weslern
Tasmania, pademelons were the most abundant
maminal species (146 animals ha'ty followed by
Bennet’s wallabies (0,26 antmals ha'1), Estimated
densities Tor brashtail possums and rabbits within
this environment were extremely low (<0.04

smirmnals hal),

Nocturnal densilies of pademelons and Bennett's
wallabies were signficantly higher in a mewly
cstablished F nitens plantation and grassiands
than in native forest and 5-7 year-old plantations.
Animals were not further attracted into the general

area of coupe by planting,

Immediately  after 1080 poisoning on one
plantation in north-western Tasmania, only target
species were found dead.  Many pademelons,
some brushail possums and few Bennetis
wallabies {(no large males) were found, but
carcasses were very difficult to focate, Ajl dead
radio-collared animals were found within 85 m of
the bail line (average distance: 33 m, 43% were
found < 20 m from the bait line). The pademelon
population was considerably reduced, but there
was little detectable change in pumbers of
possums or Bennett's wallabies, Six weeks after
poisoning, the pademelon population had
recovered or possibly nereased.

Goals

Quantify the differences in growth and browsing
damage of three types of seedlings: normal
container stock, hatf-halves, and nuirient-starved

two year-old container stock.

Determine how individual browsing marsupials
use a nmewly ocstablished plantation and s
surounding habitat, before and after seedlings are

planted.
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Strategies to minimise loss due to
fungal attack

Background

‘The objective of this project is to develop management
tools to limit the impact of stern decay fungl and the
leal’ pathogen Mycosphaerella, The project will also
mvestigate the sustainability of forest management by
examining the blodiversity of decay
Fungalfinvertebrate assemblages in different ecological
niches Cogs refained of different sizes). Studies of
stem decay focus on defence mechanisms that frees
use 10 restrict the spread of decay, especially in pruned
and thinned FE. nitens and E globulus plantations

destined for solid wood production,

Outcomes

« In contrast {o other angiosperms and more
comparable 1o conifers, the reaction zone {RY,
zone assoctated with decay) in B sitens has lower
moisture content than adiacent gapwood. Mineral
elements (K, Ca, Mg and Mn), which conld play a
role in determining water conten, are in lower
concentrations in the reaction zone than in healthy

sapwood or decayed wood,

* The reaction zone  has
been chasacterised a5
conaining &  number  of
hydrolysable tannins including
pedunculagin, telli-magrandin

i and tetra-gatloyl-glucose.

* An  in  vitro  log-store
experiment has demonstrared
the enhanced durability of the
RZ tissue compared 1o healthy
sapwood, Biloassays clearly
midicate that compounds in the

RZ are antifungal.

*  Five Mycosphaerella species

and , three  species  from
Mycosphaerella  anamorph
genera have been isolated and
identified from plantations in
Tasmania; M. nebilosa

M. cryptica, M. fasmaniensis,

M. grandis, Sonderhenia encelyprtorwm and

M. vespa, Coniothyrium  ovamm  and

Sonderhenia evcalypticola.

* M. cryptica and M. nabilosa have the highest
frequency of severe infections and have the
greatest impact on juvenile cucalypt plantations in

Tasmania.

* The internal transcribed spacer region of the
rhosomal DNA has been Sequenced for all the
Tasmanian Mycosphaerella species, and molecular
analysis support the morphological classification

of species,

*  Analyses of field data of disease sssessiment done
within the Genetic Improvement Program indicate

a clear genetic bads to observed resistance.

*  Resules of studies of genetic resistance to infection
indicate that myeelium from M. nubilosa may have
potential ag an effective inoculum for a bicassay,
whereas mycelivm from M. cryprica and M. vespa

do not,

Goals
o Carry out more detailed studies of the infection

biology and epidemiclogy of Mycosphaerelia,

*  Develop a screening method to be used on very
young plants o test the resistance of cucalypls to
Mycosphaerella,

¢ Continue studies of antimicrobial defence
mechanisms in eucalypts, Incloding the role of
kino and physiclogical and pathological responses

(0 pruning in £ sitens and E. globulus,

*  Identify the fungi associated with decay following

severe pruning.

e Determiine whether small trees, which could be left
as a fature decaying log habitat at the end of the
rotation, are likely o follow the same successional
pathways as larger logs, providing the {ufl range of
decay types and hence Fungal snd invertebrate

biodiversity.
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Background

The Bducation and Technology Transfer Program

coordinates:

intake of postgraduate students across the three
research programs and five university partners in
the CRC, and invelvement of (RC staff in

education and training;

gransfer of technology from research programs to
the industrial pariners in the CRC and (o small
end-users of forest technology, particularly farmer
groups; and

activities o raise awareness in the various publics
of the CR(s research in sustainable forestry, and
1o develop a CRC ethos,

'The principal objectives are 1o

develop a natiosal centre of excellence for
postgraduate training with emphasis on training
graduates relevant o the industry sector. This
includes involving staff from partner organisations

in teaching and supervision of mniversity students;

rapidly transfer the technology arising from
research conducted at the Centre to the indestrial
partners and other end users;

publish research of interpational quality so
Aunstralia and the CRC are seen 2s world leaders in

plantation forestry; and

raise community awareness of the CRC’s activities
and the value to Australia of a sustainably
managed forest industry,

Quatcomes
Eduacation

The Centre has 60 PhD, MSc and Honowrs
studdents currently eavolied; 13 were atiracted from
industey, 11 are on scholarships with industry
support {APA-1, FFIC, LWPRDC(), and & further
13 are on competitive national scholarships (APA,
AIDAB). Only ten are supported solely by CRC
Phb scholarships. Four students have CRC top-
ups to APA scholarships (sec Tables 2 and 3 for
details}.

Four stndents  won  awards  this  year;
Ms J Medhurst won the Maxwell Ralph Jacobs
Award for physiological research on thinned
eucalypt plantations (§3000), Ms Y Setiawatt won
a travel award from CIRAD-Forét to visit France
1998 January 1999} to  study

molecular aspects of genetic control of flowering

{November

in A cunninghamii (hoop pinel Br M Steinbauer
won first prize for best student paper in the
Anstralian Joumnal of Hotomology for 1997/98;
and Ms T Simmul was awarded best oral
presentation at the Appual Conference of the
Australian Entomology Society.

Supervision of postgraduate and honours students
s widely distributed amongst CRC partaer
instistions with 28 of the 36 supesvisors of
Honours, MSc and PhD projects being non
universily departmental staff (see Table 4 for
details).

There are sovern CRC scientists, who are not staff
of university departments, who confributed to
umiversity courses in fields altied to their research:
Dr N Davidson ip Physiological Plant Eeology,
Py P Smethurst in Soit Fertility, Pr B Potis in
Genetios, Dr C McAsthur i Vertebrate Zoclogy,
Dr Z Xu in Soil Science, Dr M Steinbauer in Insect
Management for Forestry and Dr M Hunt in
Plantation  Sitviculture. Dr N BDavidson
coordingtes a four-year undergraduate course,
‘Forest Feology', designed for stadents with an
interest in forestry at UT.  Dr N Davidson,
Dr ¢ McArthur, Dr M Battaglia, Dr C Beadle and
Dr B Potts have also each been supervising third
year students earolled in a unit entitied "Plant
Science Research’  where each  student
is conducting research on a fopic in forest

ecology at UT.

Seven postdoctoral fellows worked with the
Centre in 1998/9: Ddr K Thamarus in moleculdr
genetics (CSIRG-FRR, Canberra); Dr M Steinbauver
in  entomology  (CSIRO  Entomology);
Dr M Shepherd in molecular bictogy {SCUX
Dr H Dungey in forest genetics (QFRD);
Dr N Prasalova in soil  nutrition {GU),
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Soms of the contributers

to tha Eucalypt Genome
Hound-Teble. Back {left o

fghth Dr D Grattapagia,

0 I Verhaegen, Prof § Marino,
Br M Shephers, Or 8 Polts,

Br B Vatancourt, Dr © do Valle.
Fromd: Dr M Byme, Dr D Marshat,

S
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Dr F Henskens in canopy nitrogen dynamics (1T,
and Dr A Loch in pest management of blue gums
{CSIRO Entomology),

There were six visiting scientists. Dr David
CGwaze, Forestry Policy Coordinator with Forestry
Commission Zimbabwe visited the Hybrid
Hreeding group at QFRI for ten weeks., He
conducted research on quantitative genetics and
breading of tropical pines.

Dr Dario Geattapaglin, who is iaternationally
renowned for research on genome mapping of
Fucalypius, based in Brazil, visited the Genelic
Improvement Program in HMobart from -3
February and an  international collaborative

research project was developed.

Mr Brendan Murphy, PhD  stadent from
Canterbury University, NZ, worked with Regource
Protection Program for three months studying

chrysomelids in Tasmania,

Dr Caroline Preston, Dept of Sofl and Forest
Science, University of British Columbia, USA,
visited the (ropical soils research group at Griffith
University and QFRI for two weeks and
contributed to research on BC and BN NMR

technology in study of soil nuinition,

Prof Doa Feld, University of Wisconsin, USA,
visited Dr A Fultow's group in Jume 1989, 1o
discuss aspects of rural sociology relating to

forestry,

Prof David Powlson, Soil Science Division,
Rothamsted Experimental Station, UK, visited
Ciriffith Umiversity to discuss soil nutrition and
sustainability in agriculture and forestry,

In addinon the CRC had wtwo FAQO scholars,
Mr Vinod Kumar and Mr Akshay Saxena who
spent ten weeks with the CRC and partners.

A high-level Chinese delegation visited the CRC
in Hobart on September |9 1998, led by Madam
Prof Tiang, sister (0 the President of China.

Technelogy transfer

En the last yvear the program ran one Symposium,
45 seminars (23 in the normal seminar series and
24 directed specifically at our end-users, denoted
‘seminars® in Table 3), 12 workshops, 3 shont
courses or field days, and produced 47 techuical
publicattons {7 in the CRC Technical Report
series, 5 Farm Porestry Fact Sheets and 35 other
reports) and 10 news sheets {Hot OfF the Seed Bed,
Beyond the Black Stump and Pest Off) (for details
see Table 3.

During 1998/99 there were 79 research papers
published in refereed journals, 47 unrefereed
articles produced, and 13 theses completed.

There were 40 internodal visits in three months in
1998, I representative of traffic between partuers
in the CRC, visits would total 184 for 1998/99.

Major events designed to meet sectoral needs;

in association with ¥T and PFY the (RC
developed the Farm Forestry Toolbox, incladed in
which is 2 model adapted from the CRC ProMon
program for use by farmers. It was launched i
May 199G

The ‘Molecular Genetics

Symposiem was held in Hobart in Febraary 1999,

of Eucalyptus’

This provided an important forum for developing
national and international collaboration in the

melecular genetics of cucalypts,
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Table 4: Supervisors of CRC students and the number of students they supervise

Supervisors
Dr G Allen Pr B Greaves Dr G Nikies" 2
Ag Sci UT Plant Sci UT GFRi
Dy P Barker" Dr K Harding*
NPWSE QF#l Prof B Pearce 2
Birmingham Uni (LI
£r M Bataglia” Prof K Heny
CSIRC FFP 8CY Dr E Pinkard” 1
FT
or C Beadle* Mr J Hickey”
CSiRG FFP Forestry Tas Dr B Polts® 1
CRC
Dr § Bemers-Price Prof R Hil
Gu Plant Sci UT Ms C Raymond® 1
CSIRO-FFP
Dr N Borraiho® Br G Holz"
CRC NFP Prof J Reid 2
Piant Sci UY
Dr M Brown” Dy M Hovenden
Forestry Tas Plant Sci UT D¢ P Hyan 1
CSIRO FFP
B P Brown Dy M Hunt®
Ag Sci UT QFRI gss Prof P Safigna 4
i
Dr £ Bruce Dr M MHutley
Geog Env St UT Ag Sci UY gr M Shepherd” 2
RC
Prof B Clark Dr R .James
Ag Soi UT ANL Dr P Smethurst” 3
CSIRO FFP
Dr A Clarke Prof P Kanowski
uQ ANU B A Specht 1
SCU
£r N Davidson* Br G Kile*
CRC CSIRO-FFP P M Statham” 3
DPIF
Dr M Dieters” [ D Lee"
QERI QFR! D¢ R Vaillangourt 8
Plant S UT
Dr £ de Littie* De 8L
NFP NGSLU {USA} Dr H Wallace 2
usc
Dr D Doley Dr J Madden
uQ Ag Sci UT Dr A Wilishire 2
Plant Sci UY
Br M Dungey” Dr C McAshug”
QFRi Re DrZ Xu* 5
QFRi
Br H Elliott* Dr # McQuitian
Forestry Tas Geography UT
Dr R Fioyd® Prof R Menary
CSIRO Ento Ag Sci UT
Ms A Fulion Br N Mendham
Ag Sci UT Ag Sl UT
Dr A Gilmour” Dr C Mohammed
NSW Ag Ag Soi UT/ICSIRO
*Supervisors who are not aniversity departmental staff. e 28
International supervisors = 2
University departmental supervisors =26
Total = 36
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Mr Andy Warmer {PFT),

M Adeian Goodwin (7T}
and Dr Michaed Battaglia
{CHC-SPF) at the launch of
the Farm Forastry Toolbox

An Annual Meeting of the CRC was held in Burnie
in November 1998, This was very successlul, with
the attendance of I35 staff and students of the
CRC. it offered an opportunity for all CRC staff to
meet and discuss research and develop links with
programs, projects and  industrial  pariners.
Presentations were made on themes representing
the major operational activities in plantation
forestry: pre-establishment (site selection and
guality, choice of stock, browsing); establishment
{weed managemend, seedling quality, fertilising);
stand management (genetics, nitrogen, waler,
msect pests)) harvesting {impact on soils, slash
management, {ransport costs); and wood guality
{wood density, decay, pruning). On the last day
CRC staff were divided into eight teams fo
compete in managing a simulated plantation
grow, using a computer model. The exercise was
realistic and it was very Informative for scientific
staff 10 see the financial consequences of daily
decisions made by managers, and for managers to
see the consequences of not adopting the best

technology.

Five Farm Forestry Fact Sheets (Farm sheler,
Plant genetics and quality, Plan for tree planting,
Pruning, Thinning) were produced by the CRC for
PFT. These were launched by PET and the CRC at
Agfest in May 1999,

Public awareness

A major fext entitled “Vegetation of Tasmania’,
writen and edited by the CRC in conjunction with
UT and FT, was published by Eavironment
Austratia (for details see Major Developments),

In response to a CRC review recommendation that
the CRC embark on 2 project to address the gender
imbatance n the forestry industey, the CRC bas
produced the bookler, ‘Herstorey', which
encourages women ko see forestry as a career path
{see Major Developmentis). The booklet will be
distributed o Australian schools. The project was
funded tuough a grant of $26,400 from the
Science and Technology Awarencss Program.

Six teaching kits for high school children depicting
research questions addressed by the CRC have
heen completed for distribution with the Herstorey
hooklet. Six more kits have been drafled. Al kits
are being developed in cooperation with the Forest
Education Foundation and address a learning
activity ientified in *Project Forests'
A new CRC  web pape was launched
(hiphwww. Torestry.cre.org.an).

in the last year there have been 11 articles in
newspapers and industry news-sheets, and 5 itoms
i the electronic media relating to Centre Activities
{see Media Activities p 69).

Goals

-

improve rate of adoption of CRC technology by
appointing & Forestry Extension Officer to the
program {(October 1999) who will interact with
CRC seientists, operational staff and managers o
identify CRC technology most appropriate {o each
partaer.

Symposium on ‘Insect-Bucalypt Interactions’ in
Canberra in February 2000,

“Farm Forestry’ Colloguium in Canberra in March
2000,

Symposium on Hybrid Breeding and Genetics” af
Nooss, Queensland in April 2000,

Produce a ‘Farm Forestry Technical and Business
Handbook’, December 2000.




Utilisaiiﬁﬂ
and
Application
of Research

Strategy for the technology
transfer program

The principal objective of the Technology Transfer
Program is to transfer the technology rapidly to the
industrial partners and other ead-users. Thig involves

the following steps:-

1. Involvement of industrial partners in planning
research projects and running experiments

Most CRC research is conducted using company trials,
or irials established on company land, so companies
are involved at the outset with the planaing and
implementation of research projects and have
ownership of them.  Research plans for these
experiments are lodged with the companies, and Lhese
include an agreed protocol for the research. The
company pariners allocate staff time {in-kind
contributions) to CRC research projects so effective
imteraction can occur. The FProgram Coordination
Committees of the CRO retain an overview of these
research projects.  They prioritise research and sel
‘deliverables’ {research outcomes that can be directly

used by industny).
2. Farly transfer of results

The carly transfer of results stavts with informal
interactions (phone, fax, $i.mail and visits (o COmpany
sites). Formal tansfer starts with a faxed summary of
the applications of recent research as an A4 page
entiled Flot Off the Seedbed’ (Genetic Improvernent
Program), ‘Beyond the Black Stump’ (Sustainable
Munagement Program) or ‘Pest Off" (Resource
Proteclion Programy), Company Tesponses will then
determine whether it is best o organise a semninar,
workshop, short course or field day on the topic, Later
stages of transfer are through techuical reports,
upreferced papers and refereed journal papers. For
details sec Table 5.

3. Development of training cowurses in modern
forestvy technigues for company staff and other
end-users of CRC research

»  Hxamples of fechnical training courses run by the

CRC this year include: a ‘Molecular Genetics and

CRG for Sustainable Production Forestry — Annual Repont 100a/s9 47

Molecular  Markers’ course Fun by
Dr ® Vaillancourt, which was a pre-symposium
course associated with the ‘Molecular Genetics of
Eucalyptus’ Symposium: an Jutroduction to
Arcview' cowrse, run by Mr G Dutkowski; three
ASREML workshops run by Mr G Dutkowski; a
waorkshop on wildlife biclogy techniques ran by
Ms K le Mar; and a field day on nutrition of
tropical soils run by Assoc Prof Paul Saffigna.

Technology iransfer also occurs through the
training  provided by the CRC o their
postgraduates, Recent PRI graduates transfer new
techuology to their employer. There are eight
company staff enrolled in Phid> and MSc courses
while still employed: Mr T Wardlaw (Forest
Pathologist, FT) Mr S Candy (Statistictan, FT')
Mr P Kube {Tree Breeder, FT) Mr P Volker
{Consuitant, Serve-Ag); Mr R Peacock (Research
Scientist, Dept Planning, NSWy;, Mr C Hawking
{Porester, BTT) Mr Daryl  Mummery
{Experimental Qeientist, CSIRO-FFP, and
Mr M Neyland (Research Officer, FT). Three
resigned their positions to conduct research but
intend returning to industry; Mr G Dutkowski
(Technical Manager, BT, Mr ¥ Adams (Research
Forester, SA DPI) and Ms ] Medhurst {Project
Officer, F1). Further, there are 1 of
our stadents on scholarships supported by industry
{see Table 1),

The success of out studeats in obiaiting
employment in  the  forest industry  was
demonsirated by appoiniments over the last two
vears: Dr H  Thungey (Geneticist, QFRL,
Dr M Hunt (Silvicultural Officer, QFRI}
Ms N Papworth (Botanist, Botanical Gardens),
Dy I, Pinkard {Communicalion Oficer, FL),
Dy I Mendham (Research Scientist, CSIRG-FFP,
WA), Dr M Steinbauer {Postdoctoral feliow, CRC-
SPE  with €8IRO  Entomology. Canberral,
Ms N Marsh (Extension Officer, Biology and
Conservatton Branch, FT),  Dr Yianming Wei
{Postdoctoral  fellow, (SIRO Plant Industry,
Merbein, Victoria), and Ms J Dingle (Technical
Gfficer, FID.
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Table 5: Technology Transfer Activities

Date Function Topic Reach Pgrm Time
(days)
1998
July Seminar* Changes in productivity affer pruning 120 SMp 1
AFG and thinning. § Medharst, L Pinkard
S5CU and C Beadie
Faly Meetings Hight meetings during the year witht 80 RPP 8

operations staff and TFGA on Browsing
Damage Management. C McArthur

Aug Workshops Six farm forestry workshops presented 2468 ETY 6
in association with PFT and GA.
Aug Seminar* Just how diverse is Tasmanian blue 15 GiP 0.3
NET gum, B Potts, G Dutkowski
Aug Moeeling Discussion of progress of ali projects. 36 SMP 1
Northern Node meeting GIP
Sept Workshop ASREMIL, Forestry Workshop. 4 GIP 3
Gympie G Dutkowski
Sept Serninar® Quantitative and molecular genetics of 23 e
sCcu E. globulus. B Poits
Sept Seminar* Browsing damage in plantations. 20 RPP
N Fasmania J Bulinsii
Sept Seminar* Use of process-hased models for 20 Smp
RWG S sitviculture. M Battagla, P Sands
|
Sept Seminar® Molecular approaches to population 25 GIP I
CSIRO-FFP genetics of E. globulus. B Polis '
Sept Seminar* Exploitation of eucalypt bass 23 GIP
QERY populations, B Potts
Oct Workshop ASREML Forestry Workshop, 4 GIP 2
Hobart G BDutkowski
Oct Seminar® Genetics of multi-stemming in 13 GIe
STBA E. globulus. G Dutkowski
Nov Seminar® Managing in a changing environment, 36 BT
R Haines
Nov CRC Meeting of all CRC staff to develop 155 HTY 3
Annaal cross-program and cross-instifutional
Meeting links and cement links with industry.
Nov Seminar* «  Breeding strategy {or E. globulus. 30 GIF
STBA {0 Datkowsks
Nov Seminar® Geographic vasiation of K. globulus. 30 GIP
STBA G Dutkowski, B Polis




Nov

Nov

1999
Ian

Feb

eb

Feb

Feb

Feb

Feb

Feb

Feb

feb

March

March

March

March

Seminar®
STBA

Pest Off 2

Meeting

CRC
Technicat
Reporis

Workshop
Indoorcopitly

Seminar*
STBA

Course

Sympostum

International
Cotlaboration

Beyond the
Black Stump

Hot off the
Seedbed

Field day

Seminar®
STBA

Launch
Workshop

Beyond the
Black Stump

Beyond the
Black Stemp
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F. globulus base populations. 30
P Gore, G Dutkowskd

Fire blight beetles on acacias. 80
T Simmul, M Steinbaver

Presentations in N nuirition for 30
Northern Node meeting
No. 10 Runoff, soil and nutrient tosses.
U Cakers, B Yu
Ne. 11 Productivity predictions for drought
prone WA. C Shedley, M Battaglia,

{7 Baillie, P Smethurst

No. & GXE interactions for basic density.

A Muneri, C Raymond
No. 7 Modelling tUmber sepply.

§ Tennings, A Matysek
The forest model 3-PCG and its use. 35
Distribation of the O'Connor 3G

E. nitens base pops, G Datkowski

Molecular genetics and molecular 24
markers. R Vaillancourt

Motecular genctics of Hucalyptus. 80

‘Fucalypt genome initiative’, 20
R Vaillancourt

No., 1} Measurement of leaf ares index 166
in £, mitens. M Cherry

Phase change in blue gums, 106
(G Jordan, B Potts, R Wilishire

Nutrition of tropical soils. 35

Breeding strategy for E. globulus. 15
i Dutkowski

aunch of Farm Forestry Toolhox. 31
Northern Node meeting at SCUL 3G
No. 12 Soil P analyses guide fertiliser 106

peeds at planting, P Smethurst

No. 13 Hybsid model fo schedule Ho
pruning. M Battaglia, §, Pinkard

———a‘

Gip

RPP

Sme 1

Smy 2

GiP

GiP 1

GIP 2

gy !

SMp

GIP

SMP

GIp

SMP i
SMP, Gl l

SMP

SMFP
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March

Masch

March

March

Aprii

April

April

April

Aprii

May

May

May

May

May

May

June

Research
Colloguium
ANU
Release
CRC

Technical
Repotis

Seminar*
NE Tasmania

Book

Fact
Sheets

‘Workshop

Seminar*
Ballarat

Seminars®

Booklet

Open day

Display
Agfest

CRC
Technical
Report

Seminar®
ABRI

Workshop
Hobart

Coogse
Holsart

Hot off the
Seed Bed

Presentations by ANU forestry 260
researchers and collaborators

ProMon is released as part of 560
Farm Forestry Toothox D

No, 14 Trial establishment
P'Filyard, B Potts, R Vaillancourt

Ne. 13 Antimicrobial defences in wood.
K Barry, R Pearce, C Mohammed

Socioeconomics of commercial farm 120
forestry. J Schirmer

Vegetation of Tasmania 1000
1. Farm shelter 500
2. Plant genetics and guality 300
3. Plan for tree planting 500
4. Pruning 500
5. Thinaing 300
Wildiife biology techniques. K le Mar 35
Browsing resesrch in plantations. 40
C. MceArthur

Research on mamnal browsing, C McAsthus, 40
Effectiveness of poisoning, K le Mar

Herstory, women in forestry 3606

Discovery day at LT

L.aunch of Herstorey. J Burrell 59
Eantomology in forestry. G Allen, 70
T Simmul

Launch fact sheets on farm forestry, and 204)

showease for Farm Forestry Toolbox CD.
G Dutkowski, § Medhurst, M Cherry

No. 16 GXE interactions for pulp vield.
C Raymond, L Schimleck, A Museri,

A Mitchell,
Data modets for tree breeding, 3
G Butkowskl
ASREMIL Forestry Workshop. 36
G Pugkowski
Introduction fo Arcview. H

G Dutkowsk:

Single visit controlied pollination. 100
D Wittiams, B Potls

SMP

SMP

GiF

RPYP

SMP

SMP

Gip

SmP

SMP
SMPp

RPP

RPP

RPF

ETT

ETT
RPP

GIP

SMmp

Gy

GIF

GIP

GiP

Gip
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June Beyond the No. 13 Feriiliser placement and 10 SMFP
Biack stumyp inclusion of K at planting.
P Smethurst
Fune Beyond the No. 14 N losses in hoop pine 0 Smp
Black stump plantations. P Saffigna, G Pu
June Seminars® 1. Managing access to native Anstralian 30 GIP
RWG gene resoarces. R Haines

2. Borest biotechnology, (i Moran

3. Threats to native gene resources, B Potis
4. Wood properties. C Raymond

5. E. nitens breeding. W Tibbits

6. Issues in tree breeding, G Dutkowski

51

Iane Meeting ‘Fasmanian forest entomologists 9 RPP 03

Tune Seminar® Foresiry research. Launceston 144 RPP 4.5
TIAR G Allen

Note: Seminar® are seminars conducted specifically for end users of CRC technology

Table 6: Major Technology Transfer Activities proposed for 1999/00
Date Function Teopic Reach Pgm, Time
{days)

1999

Sept Workshop Near infrared reflectance analysis H0 GIP 2

Oct Conference Institute of Foresters of Australia 200 SMP 1

{CRC managed field day)

2000

Feb Symposiam Fucalypt-insect interactions’ 156 RPP 2

March Forestry ‘Socio-economic research o create 200 SMpP 3
Coiloguium successfal farm forestry’

Aprii Symposium “Hybrid breeding and genetics’ 156 G 5

May Display CRC display at Agfest 200 ETT 4

Dec Handbook ‘Business and fechnical handbook 2000 BTY

for farm foresters’
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Industrial
Uptake

Hesearch team from
Bunnings Treefzmms:
Tony Smith |, Mason
Kucharsid, Mike Booth,
Jule Cox and Bavid
Filbaanm.

Y~ Annual Report 1998/99

In each program therc have been new techaologies

developed which have been transferred o induostrial

partners and other end-users:

{zenetic Improvement

The new single visit pollination procedute
developed for F. globulus by Mr D Willtams and
Dr B Potls is now in operational use in the STBA
breeding program and will be fested in new seed
production systems, This system could reduce the
cost of controtled pollination: by at least one half,

Close collaboration with the STBA (which is the
breeder for many CRC members) has been
maintained and built upos by CRC staff and
partners, Mr {0 Dotkowski, Ms S Hetherington and
Mr R Breidahl were elected (o the STBA Board,

Genetic parameters estimated in Projects Al and
A3 are being used to puide the STBA breeding
strategy.

classification  developed by
Mr G Dutkowski and Dr B Potts of the CRC has
been used in breeding value prediction by BTf and

NFP.

The  racial

Sofeware developed by Mr G Bulkowski of the
CRC which accounts for selfing in the creation and
inversion of the additive relationship matrix has
been used in the prediction of breeding values by
BTY and NI'E.

Courses  presented, or advice given, by
Mr U BDutkowski of the CRC has resulted in the
uptake, or increased usage, of the ASREMIL,
software by Dr W Tibbits {NFP}, Mr P Kube (FT3,
Dr T McRae (STBA), Dr I PBungey (QFRY) and
Ms C Raymond (CSIRO-FFP and Project A%,

Forestey Tasmania regularly has a staff member
running celluiose contenis for E. nitens progeny
using facilities in the CSIRO/CRC butlding in
Hobart for collaborative projects.

Cost besnefit analyses for different sampling
methods for wood density and pulp yield are being
evaluated by STBA and indusirial pariners.

A joint whole-tree pulping project with FT and
NFP is being conducted to confirm the use of
cellulose content and near infrared reflectance
analysis of core samples as a reliable predictor of

whole tree pulp yields.

CGenetic parameters were used 0 select clones for
estabHshment of new clonal seed orchards to
produce Iy seed of B caribaea var hondurensis X
B tecunwmanii and £ P oocarpa hybrids, Fy
parenis were selected on the basis of predicled
breeding volues that stilised genetic parameter
estimates from the program. These orchards {1.5
ha of each hybrid) are planted at Keanedy, in far
North Queensiand, and contain 30 clones.

Hybrid breeding values estimated for £ elliotti
and P, caribaea var hondurensiy have been used o
rank familics vsed in the operational family
forestry programs with the P elliottif x P. caribaes
var hondurensis hybrid, and (o guide (he
development of operational ¢rossing progams 10
produce seed for future clonal tests and production
of hybrid families for deployment on ‘wet sites’ it
SE Queenstand.




M Jane Medhurst
presents resulis fFfom
regegrch on thinning
of plantations for solid
wood production to
forestars at a Held
day in Southem
Forests, Tagmania.
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Sustainable Management Program

Substantial uptake by industry is now ocourring
following recommendations based on previous

research with:

- Reduced use of deep ripping following the

demonstration that it is not a rouline requirement.

4

- Phosphorus  applications restricted fo  ‘atr

planting’.

- Increased asage of N applications at 2-6 years in

temperate sucalypt plantations,

- Refinement of the use of herbicides to include

strip or spot weed control options.

The recommended calcium chloride extraction
method for P analysis of soils (o determine
P-fertitity ‘at-planting’ (sec 1997/98 Annual
Report and Major Developments in this Report)
has been accepted by a pumber of pariner
organisations and is now being offered by two

commercial laboratories,

Permanent sampling plots established by the CRC
for PFT are an integral part of growth and yield
predictions in thelr new plantings of P rediara on

tow rainfall sites.

Data from biomass harvests i B. obliqua forests
are now being used by the Bureau of Resource
Sciences as part of the development of biomass

equations for the National Fores{ Inventory.

PFY has included PROMOD a5 a decision support
system in ity Farm Forestry Toolbox.

Data exchange agreements with T and NFP have
been executed for the Turther development of

ProMon for B radiata and E. nitens.

ProMon and work on pruaing decay was used o
develop pruning prescriptions for FT.

A produclivity prediction system for drought-
prone regions of south-western Australia is being
used by BTT.

An cmpirical growth model developed for
E. globulus in south-western Auslralia s being
used by BTL

Expertise within the program has been used 0
produce fechnical information shects for {armers

in conjunction with PFL.

Resource Protection Program

»

Planting of small blocks of lree species that are
more atractive to chrysomelid leaf beetles (frap
trees) has continued by FT ia newly-cstablished
E. nitens and E globulus plantations to reduce
meontoring time, by using them for carly warnings

of high populations of leaf beetles,

Foresery Tasmapia has moedificd the monitoring
system it uses for IPM of chrysomelid feaf beetles.
This follows the recommendalions of economic
thresholds from models which relate population

levels to damage and growth of {rees.

Systems for monitoring browsing damage In
sewly established eucalypt plantations are now
being developed i FL based in part on
recommendations from CRC Technical Report No.
9.

Forestry Tasmania 18 considering problems
associated with decay when formulating profung

prescriptions,
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Staffing and
Administration

Staffing

During 1998/99 there have been & number of changes.
On the Board, Prof Andrew Glenn has replaced Prof
Allan Canty as the UT representative, and Mr Ron
Beck has replaced Mr Peter Francis for PIC. Along
standing partner with the CRC, ANM changed its
name to Fletcher Challenge Paper (FCP). Ms Sandra
Hetherington (FCP)} is the new Chair of the
Sustainable Management Program Coordinating
Commitiee and replaces Mz Silvia Pongracic (APP).
There have also been changes of pariner
representatives  on all  Program  Coordinating
Committess.  There were two changes of Program
Manager: Dr Clare McArthor was appointed a8
Program Manager of the Resource Protection Program
o replace Dr Robert Floyd and I Brad Polis was
appotnted as Program Manager of the (enetic

Improvement Program to replace Dr Nuno Borralho.

Amongst the scientific staff, Dr Guixin Pn was
appoinled research fellow at GU and Ms Anna
Matysek commenced as part-time research assistant in
the Sustainsble Management Program at UT,
Ms Ann Wilkinson, Mr Hugh Pitzgerald and
Mg Julianne ('Reilly were appointed {o the technical
staff at the UT. Mr Paul Keay was appointed to the
technical staff at QFRI and Mr Tim Blumlicld spent

time a5 administrative assistant at (G, Ms Jane Burrell
teft the Edueation and Technology Transfer Program in

FHobart.

Four PhiY students: Mark Hunt, Daniel Mendham, Tames
Bulinski and Zoltan Lukacs, and nise honours students

completed their degrees this year with the CRC.

Twelve new PhD/MSc students commenced this year;
Mr  Timothy Blumfield, Mr Uldis Cakurs,
Mis Biane Connell, Ms Alicta Byles, Mr Carl Grosser,

Mr  Craig  Hawkiss, Mr  Amal  Joseph,
Mr Dominic Kane, Ms  Aligis  Mollon,
Ms [Helen Nahrung, Mr  Anthony  Rice,

Mr Timothy Tabart and Mr Paui Toon.

Administration
The number of meetings held by the Board and other
committees during 199879, were as follows:

Boasd of Managesment 3
Management Commitiee 1
Advisory Panel 2

Program Coordinating Commitiees
Genetic Improvement
Sustainable Managemeni 2

Resource Profection

Titie and Name  Contribusing Organisation

Prof James Reid niversity of Tasmania
Primary industries Corp (QFRI}
North Foregt Products Limited

Dr Russell Tiaines
Dy Bavid de Litle

Dr Chris Beadle
Dr Clare McArthur  CRC/University of Tasmania
D¢ Brad Potrs

£ Neil Davidson

CRC/University of Tasmania
CRO/University of Tasmania

SPECIFIED PERSONNEL

CSIRG Forestry and Forest Products 80

% time Role
in CRC
50 Director
30 Deputy Director
30 Chair, Advisory Panel

Program Managers

Sustainable Management
160 Resource Protection
160 Genetic lmprovement
100 Education & Technology

Transfer
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Genetic Improvement Program

Refereed Publications

Borralho, NM.G. and Dutkowski, G.W. {1998},
Comparison of rolling front and discrete generation
breeding strategies for trees. Canadian fournal of
Forest Rescarch 7, 987-993,

Dutkowski, G.W, and  Potts, B.M. (1999}
CGeographical patlerns  of genetic  variation in
Eucatyptus globutus ssp. globulus and a revised racial
classification, Australian Journal of Botany 5, 237-263.

Hardner, C. and Tibbits, W. (1998). Inbreeding
depression for growth and fecundity traits in
Fucalvptus nitens, Forest Geneties §, 11-20,

lackson, H.D., Steane, XA Potts B.M., and
Vaillancourt R.E, {1999). Chioroplast DNA evidence
for reticulate evolution in Eucalyptus (Myrtaceae),
Molecular Teology 8, 739-751

Tordan, €. Potts, B.M. and Wikshire, R. (1999
Strong, independent quantifative genetic control of
vegetative phase change and figst flowering in
Eucalypties globidus ssp. globulus. Heredity 83, 179-
%7,

McKinnon, G.E., Steane, D.A., Poits, BM. and
Vatllancourt RUE. (1999).  TIncongruence belween
chloroplast and species phylogenies in Eucalyprus
subgenus Monocalypts (Myrtaceae).  American

- Jouraal of Botany 86, 1038-1046.

Ruaud, 1N, Lawrence, N, Pepper, §., Potts, B.M. and
Korralho, N.M.G. (1999), Genetic variation of in vifre
rooting ability with time in Fucabyprus globulus.
Siivae Cenetica 48, 427,

Raymond, C.A., Banham, P. and MacDonald, A.C.
(1998}, Within tree variation and genetic control of
hasic density, fibre length and coarseness in
Eucalyptus regnans in Tasmasnia, Appita 31, 299-305,

Raymond, C.A.,, Munerd, A, and MacDonald, A.C.
(1998}, Non-destructive sampling for basic density i
Excalyprus globulus and E. nitens, Appita 51, 224.228.

Schimteck, L.R., Michell, A, Raymond, C.A. and
Muneri, A. (1998). Assessment of the puipwood
guality of standing trees using near-infrared
spectroscopy. Journal of Near Infrared Spectroscopy
6(1-4), ANT-A123,

Schimieck, L.R., Michell, AL, Raymond, C.A. and
Maneri, A, (1999). Hstmation of basic density of
Eucalypius globulus using near-infrared spectroscopy.
Canadian Iowmnal of Forest Research 29(2), 194-201.

Stepherd, M. and  Hesry, R, (1998). Monitoring of
fluorescence during DNA melting as a method for
discrimination and detection of PCR products in
variety identification. Molecular Breeding 4, 509-517,

Skabo, §., Vaillancowrt, R.E. and Pous, B.M. (1998}
Fine-scale genetic structure of Eucalyprus globulus
ssp. globulus forest revesled by RAPDs. Australian
Journal of Botany 46, 583-504.

Vaillancowrt, R.E., Skabo, §. and Gore, P {1998}
Vingerprinting for quality control in breeding and
deployment. Australian Forestry 61, 208-211,

Wei, X. and Borratho, NMG, (1998). Genetic control
of growth traits of Eucalyptus wrophylla Blake, 8.1 in
South Hast China. Sitvae Genetica 47, 158-165.

Whitham, T.G., Martinsen, G.12., Floate, K.DD,
Durgey, H.8., Potts, B.M. and Keim, P. {1999). Plant
hybrid zones affect biodivessity: Tools for a genetic-
based understanding of communily structure. Ecology
80, 416-428,

Wilkams, D.R., Ross, L1, Reid, LB, and Potis, B.M,
{1999). Response of Eucalyptus nitens seedlings
gibberellin biosynthesis inhibitors. Plant Growth
Regulation 27, 125-128.

In press

Chambers, P (1999}, A simple model to examine the
impact of changes i wood traits on the costs of
thermo-mechanical pulping and high brightness
newsprint production with Pinus radiata D. Do
Canadian Journal of Forest Research,

Crreaves, B.L., Borralho, NMLG. and Raymond, CA.
£1999). Early selection for kraft pulp in plantation
cucalypts. New Forests.

Munert, A. and Ravmond, €A, (1999). Non-
dostructive sampling of Bucalyptus globulus and B
nirens for wood properties. I Fibre length and
coarseness. Wood Science and Technology.

Raymond, C.A. and Muneri, A. (1999} Nom-
destractive sampling of Eucalyprus globuiuy and £
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aitens for wood properties. I, Basic density, Wood

Science and Technology,

Raymond, A, Schimleck, LR, Muneri, A. and
Michell, AL (1999
Eucalypius globulus and E. niteny for wood properties,

Non-destructive sampling of

[Ii.  Predicted pulp vield using nesr infrared
reflectance analysis. Wood Science and Technology.

Shepherd, M., Chaparro, 1.X. and Teasdale, R, {1999}
Genetic mapping of monoterpens composition in an
interspectic eucalypt hybrid. Theoretical and Applied
Genetics,

Steane, D.AL, MceKinnon, G.E., Vaillancourt R.E. and
Potts, BM. (1999}, Eucalyptus phylogeny derived
from puclear ribosomal ITS sequence data, Molecular
Phylogenctics and Evoludon,

Books chapters

Reid, 1B, and Potts, B.M. (1999), Chapter 9. Bucalypt
Biology. in 'Vegetation of Tasmama -
Australia Supplementary Series No. 8. (Eds. 1B,
Reid, R.S. HHll, ML.J, Brown and M.J. Hovenden.} pp.
198-223. (Australian Biological Resources Study
Series: Canberra)

Flora of

Potts, B.M. and Pederick, L.A, (1999). Chapter 1.1,
Morphology, phylogeny, distribution and genetic
diversity of eucalypts. In Diseases of Hucalypts and
Their Management', (Hds, PJ. Keane et aly (CSIRO
Puflications: Melbourne.} (in press}

Unreferred Publications

Dungey, 115, Dieters, ML.J. and Nikles, D.G. {1999).
Hybrid breeding strategies in Forestry: a review. In
‘Australian Plagt Breeding Conference, Adelaide,
South Australia, 1923 Apri] 1999, pp. 36-37.

Dutkowski, G.W. (1999). Tree CGenelics and Quality,
Farm Forestry Fact Sheet |3,

Potts, B.M., Dutkowski, ., Jordan, G. and
Vatllancourt, RE. (1999). Providing a population
genetic framework for exploitation of eucalypt genetic
resources: The case of Fucofyprus globulus. In
‘Australian Plant Breeding Conference, Adeiai'dc,
South Australia, 19-23 April 1999 pp. 97.101,

Vaillancourt, RE. (1999), Z\)Iaiecuiar genefics and
molecular markers. Pre-Symposium course nofes
CRCSPF Symposiurt, Hobart, 3rd February 1999
(CRC for Sustaimable Production Forestry: Hobart}.

Vaillancourt, R. E. and Potts, B.M. (1999), Moleculs,
Genetics of Fucalyprus. (Eds). Program and Abstracr
of CRUSPF Symposium, Hobart, 4-5 February 1999
{CRC for Sustainable Production Forestry; Hobart),

Confidential Reports

Dutkowskl, G. W, Bail, L, Gore, P and Powell, M.
{1998}, Kucalyptus roalised gains trials design. STRA
Technical Report 98-02.

Putkowski, (LW, (1999). Prediction of breeding
values for harvest volume and basic density for
seedling seed orchard OPSO3. Bunnings Treefarms.

Greaves, B.1. and Chambers, P (1999}, Encalyptus
nitens: The estimation of genctic parameters and

breeding values for diameter and pilodyn traits in

“Teiale VRD 36, 57 and 58. STBA.

Knight, )., Harding, X. and Copley, T, {1999}. Report
3 & 4 on Stage 1! Slash x Caribbean Pine F1 hybrid
structural sawing analysis, and Stage 20 Validation of
models predicting sawn wood eutcomes, QFRI
Research Report. 42 pp.

McClare, L., Cross, M., Shepherd, M. and Henry, R,
{1998}, Genetic analysis of pine samples o investigate
hybrid status. Commercial Report to QFRIL July 1998,

Munert, A, and Raymond, C.A.  (1999), Genetic
parameters and genotype-by-environment interactions
for basic density, pilodyn penctration and diameter in
E. globulus. CRC Technical Report No. 12,

Saxena, AK. and Kumar, V. {1999}, Tree breeding and
genetic improvement work in Australa, FAQ Visiting
Scientist Report; Cooperative Research Centre for

Sustainable Production Forestry. 66pp.

Raymond, C.A., Schimleck, L.R., Muneri, A. and
Michell, A.J,

genotype-by-environmen! inferactions for predicted

{1999). Genetic parameters and

pulp vield and pulp productivity in Encalyptus
globuluy. CRC Technical Report No. 16

Tiyard, P, Potts, B.M. and Vaillancourt, R, {1999},
CROSPF Hstablishment report Trial CRCY7.01 (NP
Trial 97/20.1, File 80.95.0442) 1997 Eucalyptus
globulus full-sib family clonal trial Caterpillar Road
Strathblane, Tasmaniz. CRC Technical Report No. b4




i
CRC for Sustainiable Production Forestry — Annual Report 1998/99 57

Theses completed

Lawrence, R. (1998} TFhe response of dependent
communities 1o ontogenetic and genetic change in
Fucalyptas: The case of the Fucabyptuy globulus x
witens hybrid system. Honours Thesis, University of
Tasmania.

Turner, T {1999), Eucalyptus risdonii males. Honours
‘Thesis, University of Tasmania.

Mellick, R (1999). Optimal primer design for PCR
ampiification of microsatellite loci from the Myriaceae
farnily. Honours minor thesis 1. Southern Cross
{niversity, School of Resource Management.

Mellick, R (1999). The elficiency of cross-species
gansfer of microsatellife markers in Myrtaceae.
Honours minor thesis If, Southern Cross University,
School of Resource Science and Management.

Sustainable Management
Program

Refereed publications

Battaghia, M., Cherry, M.L., Beadle, C.L., Sands, PJ.
and Hingston, A. (1998}, Leaf area index prediction in
eucalypl plantations: accorsmodating the effects of
water stress and temperature. Tree Physiology. 18, 521-
528.

Baitaghia, M. and Sands, PJ. {1998). Application of
sensitivity analysis to a model of Fucalyptus globulus
plantation productivity. Ecological Modelling 111,
237-258,

Battaghia, M., Sands, PI. and Candy, S.G. (1999).
Hybrid growth mode} to predict height and volume
growth in voung Fucalyptus globulus plantations.
Forest Ecology Management, 120, 193-201.

Cherry, M.L., Hingston, A., Battaghia, M. and Beadle,
C.I. (199R). Calibrating the LI-COR LAI-2000 for
estimating leaf arca index in eucalypt planiations.
Tasforests 10, 75-82.

Guinto, D, F., House, A. P. N, Xu, Z.H. and Saffigna,
P.G. €1999), Impacts of repeated fuel reduction
buraing on tree growth, mortality and recruitment in
mixed species cucalypt forests of  southeast
Queensland,  Australia

Managemest, 115, 13-27.

Forest Feology and

Ciuinto, DUF, Saffigna, PG, Xu, Z.H., House, A PN.
M.CS. (1989, Soil
mineralisation and organic matter composition

and Perera, nitrogen
revealed by 13C NMR spectroscopy under repeated
preseribed buming i cucalypt forest of south-cast
Queensland. Austratian Journal of Soil and Research.
37, 123-135,

and  Warren, C.R. {1998,
and  cold-
hardeming in Eucalyptus nitens and E. pauciflora.
Australian Journal of Plant Physiology. 23, 581-589.

Hovenden, M.

Photochemistry, energy dissipation

Huns, MLA. and Beadle, CL. {1998}, Whole tree
iranspiration and water use pariitioning among
Encalyptus nitens and Acacia dealbatg weeds in a
short-rotation plantation in north-east Tasmania. Tree
Physiology. 18, 557-563,

Hunt, M.A., Unswin, (1. and Beadle, Cl. {1999}
Effects of natumally-regenerated Acacia dealtbata on the
productivily of a Eucalyptus niteny plantation in
Tasmania, Forest Ecology and Management. 117, 75-83.

Misra, R. K. {1999), Root and shoot elongation of
thizotron-grown seedlings of Fucalyptus nitens and
Eucalyptus globulus in relation o temperature. Plant
and Soil. 206, 37-46,

Mummery, D., Battaglia, M., Beadle, C.L., Turnbuli,
CRA. and Mcleod, R (1998). An application of
terrain and envirommental modelling in a large-scale
forestzy experiment. Forest Ecology and Management,
118, 149-159.

Pinkard, B.A., Battaglia, M., Beadle, (UL and Sands,
.1 {1999), Tmpact of physiological responses to green
pruning on net biomasss production of Eucalypfus
niteny (Deane and Maiden) Maiden. Tree Physiology.
19, 1-12.

Pinkard, B.A. and Beadle, C.L. (1998). Regulation of
photosynthesis of Ewcalyptuy nitens {Deane and
Maiden) Maiden following green pruning, Trees:
Structure and Function 12, 366-376,

Pinkard, F.A. and Beadle, C.L. (1998}, Above-ground
biomass pariitioning and crown architecture of
Eucalypius nitens {Deane and Maiden) Maiden
following green pruning. Canadian Journal of Forest
Rescarch, 28, 1419-1428,
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Race, D, (1999}, Regionsl farm forestry indusiries:
potential  dimensions  and  possible  outcomes.
Asnstralian Forestry. 62, 182-192.

Sands, BL, Rawlins, W, and Battagha, M. {1999, Use
of a simple plantation productivity model to study the
profitability of irrigated Eucalyprus  globulus.
Feological Modelling 117, 125-141,

Smethurst, PJ., Line, MLA. and Morond, MY, (1998).
Soil microbial biomass and activity in two eucalypt
plartation soils after fertilisation. Tasforests 106: 60-73.

Smethurst, PL oand Wang, B.P (1998). Soll solution
phosphorus and Eucalyptus nitens roots in NP-treated
mcrosites in highly phosphoras-fixing soil. New
Zealand Journal of Forest Science, 28, 140-151L

White, D.A., Beadle, C.L., Sands, PJ., Worledge, D.
and Honeysett LL. (1999}, Quantifying the effect of
cumaiative water stress on sfomatal conductance of
Eucalyptus globulus and E. nitens. Australian Journal
of Plant Physiclogy. 26, 1727,

White, DA, Beadle, C.L., Worledge, D., Honeyseyt,
1L and Cherry, MLL. (1998}, The influence of deought
on the relationship between leaf and conducting
sapwood area in Eucalypins globulus and Eucalyptus
nitens. Trees 12, 406414,

Worledge, D., Honeysett, 1L, White, DA, Beadle,
C.L. and Hetkerington, S.J. (1998}, Scheduling
irrigation in plantations of Eucalvpius globulus and E.
ritens: a practical guide. Tasforests 106, 91-101,

In press

Garnett, 1.8 and Smethurst, PJ. (1999 Ammoniem
and nitrate nptake by Eucalpytus nitens: effects of pli
and temperature. Plant and Soil

Guinto, DB, Xu, ZH,, House, APN. and Saffigna,
P.CG {3999). Assessment of N fixation by understorey
acacias in recently bumt cucalypt forests in subtropical
Australia using 1SN isotope dilution techniques,
Canadian Journal of Forest Research. -

Hunt, M.A., Beadle, CL. and Cherry, M.L. (1959},
Adfometric relationships betweert stem variables snd feaf
area in planted Fucafypfus nitens (Deane & Maiden)
Maiden and naturally regenerating Acacia dealbata
Link, New Zealand Journal of Forest Research.

Hunt, M.A. and Hodson, S.L. (1999). Accurate ares
determination of complex leaves using digital iy, A
analysis. Australian Journai of Plant Physiology,

Medhurst, LI, Bataglia, M., Cherry, ML, Hug,
M.A., White, D.A. and Beadle, C.L. (1999,
Allometric relationships for Eucalyptus nitens {(Deane
and Maiden) Maiden plantations. Trees.

Raymond, C.A. and Muned, A, (1999}, Effect of
fertilser on wood properties of Eucalypius globyiy,
Canadian Journsl of Forest Research.

Smethurst, B3 (1999). Soil solution and other sgj)
analyses as indicators of nutrient supply. Fores
Heology and Management.

Smethurst, PJ., Matschonat, G., Ballard, LM, ang
Dingle, LK, {1999), Phase partitioning of ammonian
in  Australian  and  EBuropean  forest  soils
Communications in Soil Science and Plant Analysis.

Books and book chapters

Beadle, C.L. (1989, Forest production, i ‘Plases
Action” (BJ. Atwell, PE. Kriedemann and C.GN
Tornbudl, edsy pp 404-3 and 409-10. MacMitlan-
Melbourne.

Downes, GM., Beadle, C.L., Gensler, W, Mumunery,
1. and Worledge, D. £1999), Diumal varfation and
radial growth of stems in young plantation cucalypts: &
preliminary study. in: “Iree-ring analysis” (R . Wimmer
and R.E. Vetter, eds}, CAB International. (In press)

Kriedemann, PE. and Sands, P5 (19991 Growth
analysis: a quantitative approach. In: *Plants fn Action
(8.J. Atwell, PE. Kriedemana and C.G.N. Tumbuil
eds) pp 186-220. MacMillan-Melhourne

Unrefereed publications
Beadle, C.L. (1999). Farm Shelter. Barm Forestry Focl
Sheet No, 9. Private Forests Tasmania,

Beadle, CL. and Hall, M.H. (1999}, Pruning. Far®
Forestry Fact Sheet No 20. Private Forests Tasmanis.

Beadle, C.L. and Medhurst, L1, €1999), Thinning
Farm Forestry Fact Sheet No. 21, Private Forest
Tasmania.

Cakurs, 1S, and Yu, B. (1998} Run-off, soil imi

nutricat fosses - experimment 585 IMB. CRC Techaic?
Report No, 1
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Quecnsiand REA/CRA Steering Conunittee (1998).
Commercial plantation land capability analysis of
South Bast Queensland, Queensland Government and
Commonwealth of Auswralia, Forests Taskforce,
Depariment of Prime Minister and Cabinet, Canberra.
{Sepicrnber 1998).

Race, 1. and Buchy, M, (1998). Community
participation for Anstralian forestry. Proceedings
Australian Forest Growers Conference ‘Plantation and
regrowth forestry’ (R, Dyason ef al,, eds.) pp 373-382.

Raymond, C.A. (1998). Wood properties, silviculture
gnd growth: & review of published lHerature for
eucalypts, CRC Technical Report No. 6.

Raymond, C.A. and Muneri, A. (1998). Effect of
fertiliser on wood propesties and dismeter of
Eucalvptus globulus, CRC Technical Report No. 3.

Shedley, C., Battagha, M., Baillie, C. and Smethurst, P.
1, (1998). Productivity prediction system for drought-
prone regions of south-western Australia. CRC
Technical Report No, 11

Smethurst, P.1. (1958). Slash management in femperate
eucalypt plantations: a minkreview. CRC Technical
Report No, L

Smetharst, PI (1998). Post-canopy-closure nutrient
ranagement in femperate eucalypt plantations: mini-
review and research strategy. CRC Techuical Report
No. 2.

Jennings, S.M. and Matysek, AL, (1999 Private
forest timber supply modelling - methodology review.
CRC Technical Report No. 13,

Confidential reports

Savva, M. and Beadle, C.L.. Collection and analysis of
data for estimates of tree growth on cleared farmland
in Jower rainfall areas of Tasmania, Consulting Report
(Privatc Forests Tasmania) (September 1998 and
March 1699}

Savva, M. and Beadle, C.L. Generalised allometric
eqguations for estimating the above-ground biomass for
Australia’s forests and woodlands - destructive
harvesting of Eucalyptus obligua in Tasmania.
Consulting Report {Bureau of Resource Sciences)
{December 1998).

Smethurst, 1. Revised fertiliser prescriptions for
Australian Paper Plantations pine and eucalypt
plantations. CHent Report. (fuly 1998).

Theses completed

Blumfield, T. (1998). The impact of residue
management techniques in the hoop pine plantations of
southeast Queensland. Honours Thesis, Griffith
University.

Connell, D. (1998). The comparative effects of
waterlogging on the plantation eucalypts Eucalyptus
globulus, E. nitens and E. regnans. Honouss Thesis,

" University of Tasmania,

Hent, M. (1999). Competition between plantation
Eucalypius nitens (Deane and Maiden) Maiden and
naturally regenerating Acacia dealbota Link. PhB
Thesis. Pniversity of Tasmania.

Mendham, . (1998). Predicting
Hipitations in cucalypt plantations. PhIDY Thesis.

phosphorus
University of Tasmania.

Wiollon, A. (1998}, The role of water slress on mixed
speeies stands of Bucalyptus obliqua 1/ Herit. Honours
‘Thesis, University of Tagmania,

Wiseman, ID. {1998). The distribution of nitrogen in
the canopy foliage of huop pine in relation to tee
growth and carbon Isotope composition. Honours
Thesis, Griffith University,

Resource Protection Program

Refereed publications

Beveridge, N. and EHiek, LA, (1999 Bacitlus
thuringiensis var tenebrionis shows 1o toxiciy © the
predator, Chauliognathus lugubris {F) {Coleoptera:
Cantharidae). Australian Journal of Entomology. 3%,
34-39.

Rulinski, I. and McAzthur, €. {1999). An gxporimental
field study of the cffects of maranalian herbivore
damage on Eucalyptus nitens secdlings. Forest
Heology and Management 113, 241-249.

Clarke, AR. (1998). Day-degree estimates for the
n cucalyptus leaf

immature stages of the Tasmania
(Olivier)

beetle  Chrysophtharia bimaculata

(Coleoptera: Chrysomelidae). Australian Entomologist.
25(3), T1-80.
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Clarke, A.R., Paterson, S., and Penaniangton, P. (1998),
Uonipterus  scutellatus  Gyllenhal  (Coleoptera:
Curculionidae} oviposition on seven saturally co-
ocowsring  Eucalyptus species. Forest Heclogy and
Management. 1106, 89-99.

Clarke, AR, Paterson, S.C., and Steinbauer, M.J.
(319983, Larval frapping as a means of sampling
Paropsing (Coleoptera: Chrysomelidae:
Chrysomelinag) from Euealyprus forests. Coleopirist
Bulietin, 52, 253-238,

Clarke, AR, Shohet, D, Patel, V.8, and Madden, 1.1,
(1998). Over-wintering sites of Chrysophtharia
bimacuniata (Olvier) (Coleoptera: Chrysomelidae) in
cormnercially managed Encalypius obligua L'Heritier
forest. Austratian Journal of Entomology, 37, 149-154,

Crous, PW., Wingfield, M.}, Mohammed, C. and
Yuan, Z.Q. {1998). New foliar pathogens of
Eucalypius from Australia and Indonesia. Mycologicat
Research 102 {33, 5327-332.

Elek, LA, (1998}, Treamment of adult Coleoptera with
a chitin synthesig ishibitor affects mortality and
development time of (heir progeny. Entomologia
Experisnentalis Applicata, 88, 31-39,

Elek, 1A, {1998). Treatment of both the adait and
immature Coleopiera with a chitin synthesis inhibitor
affects mortality and development time of their
progeny. Entomologia Experimentalis Appilcata. 89,
125-136.

Fioyd, R.B., TFFarrow, R.A., Famell, G.S. and Court,
MM, {1998}, Insect feeding on Acacia mearnsii in
south-cast mainland Austraiiz. In: Torsbull, LW,
Crompton, HR. and Pinyopusarerk, K. {eds}). Recent
developments in Acacia planting. ACTAR Proceedings
No, 82, ACIAR, Canberra, 246-251.

. Floyd, R.B. and Raymond, C.A. (1998} Insect

resistance of Encalypius species in Australia. in: Perey,
C.8. and Gotor, CLP. (eds.). Proceedings of the
International Workshop on Forest Pest Management
1997, 249-257 : )

Huat, I and Allen, G.R. \{].998). Fluctuating
asymmietty, call strecture and the risk of agtack from
phonotactic parasitoids in the bushericket Scigrasaga
guadrare: (Orthoptera: Tettigoniidae). Oecologia 116,
356-364.

Masthiessen, JN. and Learmonth, S5.E. {199g),
Seasonally contrasting activity of African black bct!lle.
Heteronychus arator {Coleoptera: Scarab:-midac);
implications for populations, pest status gpg
management, Bulletin of Entomological Research, RB; L
443-450.

Matthiessen, J.N. and Sumner, M.W. (1998). Affricay
biack beetle - biological imformation enhanceg
management oplions. Golf and Sports Turf Australjy,
6, 34-44.

Mohammed, Chiflali, Idder Ighi#, H., Guillaumin, 1],
Mohammed, C.,, Lung Escarmant B. and Botton B,
£1998). Variation in the TES and IGS regions of
ribosomal DNA among the biclogical species of
Buropean Armillaria. Mycological Research 1082 (5),
533-540,

Mcohammed, Chiilali, Wipf, D., Guillauzmin, 11,
Mohammed, C. and Botion B. (1998). Delineation of
the Turopean Armiliaria species based on the

sequences of the internal transcribed spacer (ITS) of
ribosomal DNA. New Phytologist 138, 553-361,

Mobammed, C., Savva, M.H and Hadl, MUY (1998),
Reduetion of loss from stem decay i Eucalypms
nitens plantations grown for saw log and veneer. In
Root and Buit Rots of Forest Trees, 9th International
Conference on Root and Butt Rots. Carcans:
Maubuisson, France Sept.1- 7, 1997, eds. Delatour, G
Marcais, B., Guillaumin, 1.J. and Lung-Escasmant, B,
INRA Edstions, Paris, 428-432.

Ramsden, N, and Blek, LA, (1998), Life cycle and)
development rates of the leaf beetle Chrysophthar®
agricola (Coleopters: Chrysomelidae) on Encalypiés
nitens al two temperature regimes, Australian Journal
of Entomology, 37, 238-242,

Steinbauer, M.J. (1998). Host plant pheaotype and the
impact and development of Carmenta minosth i
biological contro! agent of Mimosa pigra in Australid:

Biological Conlrol 13, 182-189.

Steinbauer, MLJ. and Clarke, AR (1998). Field

observatons of dispersion, mating and develop .
Amorbus obscuricornis {Westwood) (Hcmipif’;' i
Coreidac), Austraiian Journal of Entomology. 37, 1+

157,

ment 08



Steinbaver. M., Clarke, AR, and Patterson, S5.C.
(1998). Changes in cucalypt architecture and the
foraging behaviour and development of Amorbus
obyeuricornis {Hemiptera: Corgidae). Bulletin of
Entfomological Research, 88, 641-651,

Wang, H., Floyd, R.B., Farrow, R.A., Hong, C., Gao,»
C,, Lin, C., Rea, H., Farrell G.8. and Xu, T, (1998L
Insect damage on Acacie mearnsfi in China. In
Turnbull, LW, Crompion, H.R. and Pinyopusarerk, K.
feds). Recent developments in Acacia planting.
ACEAR Proceedings No. 82, ACIAR, Canberra, 240-
245,

Yuan, 7.0, Wardlaw, 7. and Mobhammed, C. {199%9). A

sclerotium-forming  strain of  Botrytis  cinereq
associated with shoot blight of Encalyprus globulus in

Tasmania. Australasian Plant Pathology 28, 94.

Yuan, 7. Q. and Mohammed, C. (15998). Ahility of
ascospores and conidia of Endothia gyrosa to miect
wounds in Excalyptus nifens. New Zealand Journal of
Forestry Science. 28 (3), 316-324.

In press

Budingki, ). and McArthur, C. {1999). Observer error
i comnts of Tasmanian macropod scats. Wildlife
Research,

Hurley, M. (1999). Foliage Atiributes and Growth
Dynamics of Stinging Trees (Dendrocnide spp) in
northern  Australian  upland
implications for herbivores, Austrafian Jousnal Botany
48(2}.

tropical rainforest:

Steinbaver, M4, (1999), The population ecology of
Amorbus Dallas {Hemipteras: Coreidae) species in
Asustralia, Entormology Experimentalis Applicata, (in
Dress),

Yuan, 7Z.Q. {1999y, The
pathogenicity of different Endothia gyrosa isolates to

and Mohammed, C.

two major plantation species: Etcalyptus nifens and B
globudus. Australasian Plant Pathology.

Yuan, 2.Q. and Mohammed, C. {1999). Pathogenicily
of fungt associated with stem cankers of eucalypts in
Tasmania, Australia. Plant Discase,

Unrefereed publications
Barry, KM, Savva, MLH., Hall, M.E, Pearce, RB.
and Mohammed, C. (1998). To prune or niot to prune?
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Rot is the question: Antimicrobial defence in
Fucalypaes nitens. International Congress of Plant
Pathology, Edinburgh, August 9 - 16, 1998,

Barry, K.M., Pearce, R.B. and Mohammed, . (1998},
Antimicrobial defence in Eucalyprus nitens. 6Oth
Annusi Rescarch and development Topics 1998, Royal
Austraitan Chemical Institute. University of Tasmania,

Barry, K., Pearce, R, and Mohammned €. (1999). Initial
stages of antimicrobial defence in Bucalyprus nitens
wood; an infegrated study including Nuclear Magnetic
Resonance fmaging. CRC Technical Report No. 15,

Bashford, R. (1899, Proceedings of the Autumn Gum
Moth Workshop Mresampela privata {Guenee).
monitoring and conirol options, Mildura, 20ih - 21st
August, 1998,

Eiek, I.A., Beveridge, N. and Ramsden, N. {1998} To
Bt or not to Bt Is 8 Bacillus thuringiensis-insecticide
suitable for IPM to control leaf beelles in eucalypt
plantations. Proceedings of the Sixth Australasian
Applied  Entomological Research  Conference,
September 1998, Brisbane, Australia, Vol, I, 321335,

Confidential Reports

Baker, §.C. (1998). Inundative release of coceinellid
beetles into Eucalyptus nftens plantations for
biclogical control of chrysomelid leaf beetles, CRC
Technical Report No 7.

Bulinski, I and McAnhur, €. (1998). Browsing
damage in Tasmania: research answers to some
management questions. CRC Technical Report No 9.

Hiek, LA, and Beveridge, N. {1998, Effect of Fipronil
on Chrysophtharta bimaculata (Oliviery (Coleoptera:
Chrysomelidae) larvae and adults and ladybird,
Cleobora mellyi {Coleoptera: Coccinellidae), adults.
Report to Rhone-Poulene chemical company.

Flek, $.A., Beveridge, N., Ringrose, C. and Ramsden,
N. (1998). Evaluating the effectiveness of Acecap 97
at profecting plantation eucalypts from defoliation by
larval and adult Chrysophtharia
bimaculata (Olivier) (Coleoptera: Chrysomelidac),
Report 1o Creative Sales Ine, Nebraska, USA.

{eaf beectles,

Floyd, R.B., Wylie, FR., 0ld, K., Dudzinski, M. and
Kile, G, {1998). Pest rigk analysis of Eucalypius spp.
at risk from kcussions of plant pests and pathogens
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Public
Presentations

through Australia’s nosthern border. Consullaacy
Report o AQIS.

McAgthur, C, and Turmer, S, (1998), Feeding trials
with brushtail possums and Tasmanian pademelons:
implications to forestry. CRC Techaical Report No.5.

Books and Book Chapters

Simmul, T.L. and de Litde, D.W. {1999}, Biology of
the Paropsini {Chrysomelidae:
Advances in Chrysomelidae, (ed. ML Cox). Backhuys:
Lasicen,

Chrysomelinae),

Foley, WL, fason, G.R., McArthar, C. {1999} Role of
plant secondary metabolifes in the nutritional ecology
of mammalian herbivores - how far have we come in
25 wyears?. Nutritional Heology of Herbivores.
Proceedings of the Vih I[nternational Symposium on
the Nutrition of Herbivores, (eds B-J (O Jung, O C
¥Faheyy, pp 130-209, American Society of of Animal
Science, Savoy, IL. 1.5,

Kay, B.H., Heamden, M.N. and Iutley, M. (1999}
Safe Management and Development of the Ross River

Pam, Northern Australia, in relation o Recreation ang
Health, 123-140 pp. In, Water Rosources: Heay,
Havironment and Development. Ed. BH Kay,
Chapman & Hall,

Theses completed

Bulinski, I, (1999). Quantifving and predicijng
mamnalian herbivore damage in Tasmanian elcatypt
plantations, PhD Thesis, University of Tasmania,

Lakacs, Z. (1999). Phenotogy of Autumn Gum Mot
Phb Thesis, Universily of Tasmania,

Rapley, L. (1998}, Larval feeding and pupal dispause
of the euvealypt defoliator, autuma gum mot,
{Guen.y  {Lepidopters
Geometridae). Honours Thesis, University of Tasmania,

Mnesampeln  privata

Yuan, 2.Q. (1998). Stem Canker diseases #n Fasmania,
PhD Fhesis, University of Tasmania,

Genetic Improvement

DHeters, MLI, Dungey, F.S., Gwaze, D.G., Nikles,
.G, (1998} Correlations between sites for pine
hybrids in Ausiralia, Swaziland and Zimbabwe,
CAMCORE meeting, Venezuela {October 1998),

Dhieters, M2 (1999}, Genetic improvernent and gene
conservation of Hoop and Klinkii Pines in PNG and
Australia, Gympie, Queenshand (1 ith June 1998},

Dungey, H.8. (1998). The Natural Porests and Scenery
of Chile. Guest speaker at a meeting of the Institute of
Foresters of Australia, Gympie, Queensland (13th
October 1998).

Dungey, H.5. {1999), Hybrid breeding sirategies in
forestry: » review. Talk at AustraBian Plant Breeding
Conference, Adelaide, Sowth Australia (215t April
19593,

Dutkowski, G.W. (1998} ASREML Forestry Workshop,
Gympie, Queensiand {22-24th September 1998)

Dutkowski, GW. (1998}, "ASREMIL. TPorestry
Workshop, Hobart, Tasmania (22nd October 1598},

Dutkowski, G.W. (1998} Genetics of muitl-stemming
in Eucalyptas globulus, Presemtation to STBA
Technical Committee Meeting, Melbourne, Victorid
{October 1998},

Dutkowski, G.W. (1998). STBA Eucalyptus globulis
Breeding Strategy. Presentation to STBA Technicdl
Review Day, Mount Clambier, South Austratia. (241
November 1998),

Dutkowski, G.W. (1999). Tree Genetics and Quality
Poster at AgFest, Casrick, Tasmania (8th May 1999

Dutkowski, G.W. (1999). Datz models for ”“‘_
breeding. Presentation at Meeting with ABRL
Armidale, New South Wales {27th May 1999

Dutkowski, G.W. (1999). Data models for I
breeding, Presentation al Meeting with Melh""m‘;
University Forestry Faculty Information chhnﬂk’g":
for Forest Management, Mebourmne, Victoria (28'11.
Hune 19993,

Dutkowski, GW, (1999). Issues in tree "“’cdmg‘f
Discussion leader for Research Working Grouf



Eorest Genetics. Melbourne, Victoria {(30th  June
1999

Dutkowski, G.W, and McRae, T. (1999), Breeding
value prediction for forestry workshop, Armidale, New
South Wales {26 - 28th May 1999).

Dutkowski, G.W. and Potts, B.W. (1998). Geographic
variation of Eucalyptus globulus ssp globulus
Presentation 1o STBA Technical Review Day, Mount
Gambier, South Austealia (24th November 1998).

Dutkowskl, G.W, (19991, STBA Eucalyptus globulus
Breeding Strategy. Presentation fo STBA Technical
Meeting, Melbourne, Victoria (26th February 1999).

Prutkowskd, O.W. (1999). Distribution of he O'Connor
Bucalyptus  nifens base population collection,
Presentation 1o STRA Technical Meeting, Melbourne,
Victoria (26th February 1999),

Dutkowski, G.W. (1999, ASREML. Forestry
Workshop, Hobart, Tasmania (19th May 1999).

Putkowski, (LW, {1999y, Course: Introduction o
Arcview - Making maps with Arcview, Hobart,
Tasmania (20t May 1999,

Fripp, Y. and Pous, B.M. (1999). Allozyme variation i
the rare and endangered Tasmanian endemic
Eucalyptus morvishyf Poster presented al CRCSPF
Symposium Molecalar Genetics of Bucalyptus’,
Hohart, Tasmania {(4-5th Febuary 1999}

Gore, P and Dutkowski, G.W. (1998). Ewcalyptus
globulus base population. Presentation  to STBA
Technical Review Day, Mouont Cambier, South
Australia {24th Noveinher 1998).

Haines, R, (1999). Managing access to native
Australian gene resources. Presentation at Research
Working Group on Forest Cenetics, Melbourne,
Victoria (30:h June 1999)

Haines, R. (1999). Potential application of
bictechnology 1o forestry in the Pacific. Presentation at
the FAQ Meeting on the South Pacific Genetic
Resources, West Samoa (April 1999

Fingston, A, (1999}, Techniques for determining the
effectivencss of flower visitors to B globulus and
E. nitens as pollinators. Presentation at Australasian
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Pollination Heologists Soclety (APES) biennial
conference, Jurien, Western Australia (21-25th Sept,
1998).

Jackson KD, Steane, DA, Potts, BM. and
Vailfancourt, RE. (1999), CpDNA evidence for the
role of hybridisation in Fucalyptus. Talk presented at
CRCSPE  Symposium, ‘Molecular Genetics of
Encalypeus’, Hobart, Tasmanta (4-5th February 1999),

McKinnon, G.E., Steane, DA, Potts, B.M. and
Vaillancourt RE. (1999).  Incongruence beiween
chloroplast and species phylogenies in Hucalyptus
subgenus Monocalyptus’, Poster presented at CRCSP¥
Symposium, Molecular Genetics of Eucalyptus),
Hohast, Tasmania (4-5th February 1999).

Moran, (. (1999). Syntenic mepping and QTL
tocation in eucalypts. Talk presented at CRCSPF
Symposium,  Molecular Geneties of Bucalypnes’,
Hobart, Tasmania (4-5th February 1999}

Moran, (0. (1999). Forest Biotechnology. Talk
presented to Research Working Group on Forest
Genetics, Melbourne, Victoria (2915 June 1999}

Potts, B. M., Hardner, C. and Vaillancowt, R E.
(1999). Inlegraling guantitative and molecular
approaches to study forest sub-structure. Talk
presented at CRCSPF Symposium, Wolecutar
Genetics of Bucalyprus’, Hobagt, Tasmania (4-5th
February 1999).

Potts, B, M. {1999). Providing a population genetic
framework for exploitation of eucalypt genetic
resources: The case of Euecalyprus globulus. lavited
talk to Awustralian Plant Breeding Conference,
Adetaide, South Anstralia. (19-23rd April 1999

Potts, B. M. (1999). The status of, and threais to pative
foresl gene resources, Invited falk to Research
Waorking CGroup on Forest Genetics, Melbourne,
Victoria {28th June 1999),

Raymond, €. {1999). Wood properties, what can
breeders do? Invited talk to Rescarch Working Group
on Horest Genetics, Melbourne, Victoria 30tk June
199493,

Schimleck, L.R., Michell, AJ. and Raymond, C.A.
(1999}, Application of PCA and SIMCA to the
investigation of wilhin-tree variation of wood
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chemistry.  APPITA Conference, Rotorua, New
Zealand (May 1999).

Schimleck, LR, Michell, AJ, Raymond, C.A. and
Munesi, A, {19991 Rapid assessment of pulpwood
using near-infrared

quality spectroscopy.  Sth

International Conference on Near-Infrared

Spectroscopy. Verona, laly {14-18th June 19993,

Shepherd, M., Chaparro, 1X, and Teagdale, R, (1999}
Uenetic mapping of monoterpene composition in an
interspecific eucalypt hybrid, Talk presented at
CRCSPF Symposium,
Encatvpres’, Hobart, Tasmania {4-3th February 1999

‘Motecular Genetics of

Stokoe, R., Shepherd, M., Lee, D. and Nikies, (.
{1999}, Investigation of a putative natral hybrid
between Fucalypius cloeviona and FE. aomenoides.
Poster presented at CRCSPF Symposium, . ‘Molecular
Genetics of Fucalypres, Hobart, Tasmania {(4-3th
February 1999,

Steane, DA, R E. Vaillancowt and B. M. Pous,
{19993,
eucalypis: evidence from the internal transecribed

Phyiogenetic relationships ameng the
spacer. Talk presented at CRCSPEF Symposium
Molecular Genetics of Kucalypins', Hobart, Tasmania

(4-5th February 19993

Tibbiats, W. (1999}, E. nitens breeding. Invited falk to
Research Working CGroup on Forest Genetics,
Melbourne, Victoria {30¢h June 19993,

Vaillancourt, R, B, H. 3. Jackson, G. MoKinnon and
B.M. Pous.
within the cpDNA genome of ecucalypts. Talk

(15991 A useful hyper-variable region
presented at CRCSPEF Symposium  ‘Molecular
Genetics of Eucalvpfus', Hobart, Tasmania (4-5th

February 1999},

Vaiflancours, RJE. (1999
fucafyptus forests. Seminar presented at RAYZ, Centro

Genetic struciure of

de Investigacao Florestal, RAIZ, Portugal (21st May
1999,

Vaillancourt, R (19991 Gepetic structure of
Eucalypius forests. Seminar presented at the Station de
Recherches Forestieres, Laboratoire de Genetigue des
Arbres Forestiers, Gazinet Cedex, France. {(Tth June

1999)

Vatllancourt, R.E. (1999).  Genetic structure o
Eucalypius forests. Seminar presented at CIRAp
Foret, Montpellier, France. {10th June 1999}

Vaillancourt RE. (1999). Molecular genetics gnqg
molecular markers. Symposium Course, Hobag,
Tasmania (3rd February 1999}

Voiker, PW. (1999} The use of high yield silvicultg,
in sustainable management of tropical eucalype ang
acacia plantations. Talk at Technogerma 1999 Jakarty,
Indonesia {1st-5th March [999),

Sustainable Management

Adams, PR., Smethurst, PJ., Beadle, C.L. and
Mendham, . ([998), Moechanisms of  grass
competition in s young FEucalyptus  globulus
3rd International Forest Vogetation
Management Conference, Sault Sainte-Marie, Canada
{23rd-28th Aupnst 1998}

plantation.

Battaghia, M. and Sands, P (1998). Use of process-
based models for silvicultural decision support: current
work and fnfure directions. Research Working Group 3
Mecting, Cofls Harbour, New South Wales {21st-23rd
September [998).

Battaglia, M, and Sands, PJ. (1998), Goal-seeking
interpretation of biomass partitioning in Fucalyptus
globulus plantations. 2nd international workshop od
Fuanctional-Structural Tree Models, Clermont-Ferrand,
France. (12th-13th October 1398),

Garnett, TP, Smethurst, 5., Shabala, SN, and
Newman, LA. (1998). Ammonium, nitrate and proteit
fluxes around eucalypt roots measured simultaneousiy
using ion selective electrodes. llth International
Workshop  on Plant  Membrane Physiology
Cambridge, England (9th-14th August 1998}

Medharst, JL., Pinkard, E.A. and Beadle, C.L. (1998}
Changes in productivity after pruning and thinning
Fucalyptus nitens plansations, Anstralian Forest
Growers Conference. Southern Cross Universith
Lismore, New Sonth Wales (6th-9th July 1998).

Mendham, D.S., Smethursy, PRI Menary, R.C and
Holz, G.X. (1998). Comparison of soil phosp?lf)ﬂfs
analyses for predicting P deficiency in Kucalpit
aitens and B, globulus plantations in southem Augtralid
North American Forest Soils Conference. Lake Tahot
California, U.S.A, (9th. 14th Aggust 1998},




Prasalova, N., Xu, Z.H., Simpson, J.A., Saffigna, P.G.
and Dieters, M. (1998). Dynamics of the spatial
variability of soil properties in hoop pine progeny tests
in subtropical Australia. 16th World Congress of Soil
Science, Montpellier, France. (20th-26th August 1998).

Race, D. Farm forestry: lessons from Australian
experiences. New England Farm Forestry Symposium,
Armidale, NSW. 28th-29th May, 1998,

Race, D. Forest company-community partnerships:
ingredients for success. International Institute for
Environment and Development (IIED) London UK.
9th April, 1999,

Saffigna, P.G., Xu, Z.H., Pu, G.X., Guinto, D,
O’Connell, A., House, A., Grove, T. Perera, S. and
Rance, S. (1998). Advances in quantification of
denitrification and soil organic matter quality in forest
soils of Australia: role of the 5N isotope and !13C
NMR spectroscopy. 16th World Congress of Soil
Science, Montpellier, France. (20th-26th August
1998).

Sands, PJ., (1998). Application of processed-based
models to forest management: experience with
ProMob, a simple plantation productivity model.
University of Joensuu and Metld, Finland. September
1998,

Sands, PJ., Battaglia, M. and Mummery, D. (1998).
Application of process-based models to forest
management: experience with ProMob, a simple
plantation productivity model. TUFRO Conference
‘Processed-based models for forest management’.
Lapland, Finland. (30th August- 3rd September 1998).

Smethurst, P.J. (1998). Predicting fertiliser responses
in young Tasmanian eucalypt plantations. Workshop
‘What’s new in site management for establishment of
pine and eucalypt plantations’. Mt Gambier, South
Australia (20th-21st May 1998).

Smethurst, P.J. (1998). Nutrient concentrations in soil
solution as indicators of nutrient-supply limitations to
plant growth: a review. North American Forest Soils
Conference. Lake Tahoe, California, U.S.A. (9th-14th
August 1998).

Smethurst, PJ. (1999). Some aspects of solute
transport theory and terminology relevant to P sorption

indices. Australian Soil and Plant Analysis Council ‘P
Sorption Workshop’. La Trobe University, Melbourne,
Victoria (19th January 1999).

Williams, K.J. and Norman, P. (1998). What Tree
Where? A spatial regression approach to selecting
native hardwoods for forest growers. In: Statistical
Tools for the 21st Century: An investigation of some
new statistical methods for, and applications to, forest
management. (R. Denham and K. Mengerson, eds).
Forest Ecosystem Assessment and Planning,
Department of Natural Resources and School of
Mathematical Sciences, Queensland University of

Technology, Brisbane, Queensland (September 1998).

Williams, K.J., Ward, D., Mengerson, K., and Norman,
P. and Buck, R. (1998). Choosing native hardwoods for
commercial plantations in farm systems: Progress in
spatial modelling applications. Are we only guessing?
Presented at the Managing and Growing Trees Training
Conference, Kooralbin, (19th-21st October 1998).

Xu, Z.H., Kuppu, Ding, W.X., Pu G.X., Perera, M. C.
S., Mao, X. A., Saffigna, P. G., Simpson, J. A., Collins,
P. A., Kennedy, M. J. and Ferlazzo, D.E. Influence of
site establishment practices on soil fertility as revealed
by conventional laboratory methods and 13C- and 15N-
NMR spectroscopy in an Australian subtropical pine
plantation. Proceedings 6th International Symposium
on Soil and Plant Analysis, Brisbane, 22nd-26th March,
1999.

Xu, Z.H., Saffigna, P.G., Mathers, N.J., Guinto, D.E,
Perera, M.C.S., Berners-Price, S.J., Mao, X.J., PuG.X.,
Ding, W.X., House, A.P.N. and Simpson, J.A. Impacts
of forest management practices on soil carbon and
nitrogen pools as revealed by biological and chemical
methods as well as 13C- and 1SN-NMR spectroscopy.
International Humic Substances Society Workshop,
Adelaide, 21st-25th September, 1998,

Xu, Z.H., Simpson, J.A., Osborne, D.O. and Saffigna,
P.G. (1998). Soil N and fertiliser N dynamics in the
first 32 months following fertilisation of a subtropical
pine plantation. 16th World Congress of Soil Science,
Montpellier, France. (20th-26th August 1998).

Resource Protection

Allen, G.R., Hurley, M. and Elek, J.A. (1998).
Entomological Research within the CRC for
Sustainable Production Forestry in Tasmania. 29th
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Australian Entomological Society Annual Meeting,
Brisbane, Queensland (September 1998).

Allen, G.R. (1998). Larviposition, host cues and
reproductive strategies in a sound locating parasitoid
fly. 29th Australian Entomological Society Annual
Meeting, Brisbane, Queensland (September 1998).

Baker, S.C. and Bashford, R. (1998). Release of
ladybirds for biological control of the eucalyptus leaf
beetle. 29th Australian Entomological Society Annual
Meeting, Brisbane, Queensland (September 1998).

Elek, J.A. (1998). To Bt or not to Bt: Is a Bacillus
thuringiensis-insecticide suitable for [PM to control
leaf beetles in eucalypt plantations. 6th Australasian
Applied Entomological Research Conference,
Brisbane, Quecensland (September 1998).

Floyd R.B. (1998). Trends in temperate hardwood
forest entomology in Australia. 29th Australian
Entomological Society Annual Meeting, Brisbane,
Queensland (September 1998).

Hurley, M. (1998). Assessing chewing herbivore
damage to stinging trees Dendrocnide spp. in tropical
rainforest: the importance of ghost herbivores. 29th
Australian Entomological Society Annual Meeting,
Brisbane, Queensland (September 1998).

McArthur, C. and Foley W.J. (1999). Role of plant
secondary metabolites in the nutritional ecology of
mammalian herbivores - how far have we come in 25
years? 5thInternational Symposium on the Nutrition of
Herbivores, San Antonio, Texas, U.S.A. (April 1999),

McArthur, C. (1999). Browsing research in plantations
- what can we learn for the native forest browsing
problem?  Native Forest Browsing Workshop,
Ballarat, Victoria (April 1999).

Selman, B.J. (1998). The Biology of Australian
Paropsine beetles. University of Newcastle upon Tyne,
England (July 1998).

Simmul, T.L. (1998). The fircblight beetle and host
choice Acacia dealbata vs Acacia mearnsii. 29th
Australian  Entomological S{Jcicly Annual Meeting,
Brisbane, Queensland (September 1998).

Steinbauer, M.J. (1998). The population ecology of
Amaorbus Dallas (Hemiptera: Coreidae) species in

Australia. 29th Australian Entomological Socjg,
Annual Meeting, Brishane, Queensland {Sepqembef-
1998).

Steinbaver, M.J. (1998). Phil Carne prize addresg,
Seasonal fluctuations in body weight, lipid conteg ang.
the starvation-longevity of Amorbus ab.ecuricorm;,_.
(Westwood) and Gelonus tasmanicus (Le Gui.llou}-
(Hemiptera: Coreidae), 29th Australian Entomologjcy]
Society Annual Meeting, Brisbane, Queenslang
(September 1998).

Steinbaver, M.J. (1998). Amorbus Dallas specipg
(Hemiptera: Corcidac) in Australia; latent or eruptive
forest herbivores of eucalypts? 19th Internationa]
Symposium on Insect-Plant Relationships, Oxford,
England (July 1998).

Education & Technology Transfer
Burrell, J. and Davidson, N.J. (1998). Discussion with
students and visitors at “Women in forest science’
exhibition at the Hobart Library.

Davidson, N.J. (1998). CRC Research within the
University of Tasmania, University Discovery Day

Davidson, N. J. (1998). CRC Resecarch, talk to
Hutchins School grade 12 students

Davidson, N. J. (1998). Geiting the best out of (ree
plantations, ‘Trees for dollars and sense’ Seminars o1
Farm Forestry, 5/8/98, ‘Bangor’, Dunalley.

Davidson, N. I. (1998). Getting the best out of ree
plantations, ‘Trees for dollars and sense’ Seminars 02
Farm Forestry, 6/8/98, Buckland Hall, Buckland.

Davidson, N. J, (1998). Getting the best out of tre
plantations, ‘Trees for dollars and sense’ Seminars on
Farm Forestry, 7/8/98, Hamilton Landeare Resourc®
Centre, Hamilton.

Davidson, N. J. (1998). Getting the best out of (¢
plantations, ‘Trees for dollars and sense’ Seminars on
Farm Forestry, 10/8/98, Furners Hotel, Ulverstone.

Davidson, N. I. (1998). Getting the best out of et
plantations, ‘Trees for dollars and sense’ Seminars
Farm Forestry, 11/8/98, Scottsdale RSL, Scottsdale

Davidson, N. J. (1998). Geiting the best out of tf""j
plantations, “Trees for dollars and sense’ Semind® ==
Farm Forestry, 12/8/98, Nile Hall, Nile.



Medhurst, J., Elek, J. and -Mollon, A. (1998).
Discussion with students and visitors at *“Women in
forest science’ exhibition at the University of
Tasmania.

Steane, D. (1998). Women in forest science, a talk to
students at Kingston Primary School.

Media Activities

Print
CRC Snippets, April 1998. CRC-SPF Women in
Forestry project.

Tas Country, May 29 1998. ‘Women welcome in
woods’,
Tas Country, July 17 1998. Editorial on Trees for

Dollars and Sense farm forestry seminars.

Onwood No 24, August 1998. ‘Pruning for plantation
sawlogs’.

The Mercury, February 5 1999. ‘Cloning boosis
humble gum tree’.

The Saturday Mercury, February 6 1999. 'DNA
clue to state eucalypt refuge'.

The: Advocate, February 12 1999. 'Scientists visit
coast’,

National Forests and Timber, May 1999. ‘Pruning a
knotty problem for plantation timber”.

Onwood No 25, June 1999, ‘Eucalypt plantations - not
such a new idea’.

Farming Ahead, June 1999. ‘Effective pruning sets a
shining example’.

The British Council Australian Newsletter No. 91,
April-June 1999 p 23. ‘Eucs in the UK - Taking a sick
tree to hogpital’.

Radio and television
ABC Radio News, February 4 1999, Use of molecular
biology in forestry.

ABC Radio Country Hour, February 4 1999. Interview
with Dr. D Grattapaglia (Brazil) and Prof Jim Reid (as
Director of the CRCSPF), Use of molecular biology in
forestry.

ABC Radio National News, March 31 1999. ‘Eucalypt
plantations for solid wood’.

ABC Radio Perth, March 31 1999. ‘Eucalypt
plantations for solid wood’.

Channel 10, “Totally Wild’, May 1999. CRC
participated in filming a children’s TV show. Featured
Jane Medhurst’s study on thinned plantations.
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Grants and

Genetic Improvement Program

Awards Grant/Award Awarded for Duration  Recipiens Amount §
STBA Geographic patterns of variation & mth G Putkowski $1 500
in E. nitens and E, globulus |
STBA Breeding value prediction for tree 1wk G Dutkowski 31 400
breeding
STRA Reproductive research 1yr Dr B Polls $16 00G
Mr P Gore
SPIRY (ARC: Optimising seed orchards to achieve 3 yr IDr R Vaillancourt $263 000
maximum genetic gain in sucalypt Dr M Sedgley
plantations. D1 B Pous
ARC Small grant Chioroplast DNA as a toof for lyr Dr R Vaillancoust $7 500
Hagerprinting Eucalyprus globulus Dr B Potts
Crawford Fund TFraining award for Mr Wake Yelu 3 wks M Dieters FH00
{(PNG FRY) for izaining at QFRI
State Forests NSW  Topic: Gene flow and genetic 3yr Prof R Heary $129 GO0
PaD stipead diversity in hardwood plantations D M Shepherd
in NSW
Strategic initiative Gene flow between native and 1 yr Dr B Potis 515756
Fuad (CRC-SPF; planted eucalypt forests Dr W Tibbits (NET}
B R Vaillancourt
Strategic initiative Finding the origin of the Portuguese 1 yr D R Vaillancourt $12 600
Fand {CRC-SPF) E. globulus landraces D B Potts
D N Borralhso (RAIZ)
Dr M Marques (RAFZ}
Environment Publication of manuscript Lyr Prof J Reid $i8 0O0C
Australia Vegetation of Tasmania’

Sastainable Management Program

Grant/Award Awarded for Buration  Recipient Amount $
RIRDC/AVAP Silvicultuzal decision support 25 yr Dr M Bastaglia $200 953
system for farm forestry
RIRDC/AVAP Silvicuitural management of 25y Pr L Pinkard $123 777
blackwood (A, melanoxylon) Pr C Beadle
for growsh, form and wood guality
RIRDC/AIVAP Estimating the productivity of 2.5 yr D K Williams (DNR)  $197 421
forest systems in SE Qid Mr P Ryan
Natural Heritage Choosing native hardwoods for Jyr r K Witliams (DNRY  $330 000
Trust commercial plastations in farm Mr P Ryan
systems
Strategic Initiatives  Locating plantations in the 1yr D¢ M Battaglia $9 300
Fund {CRC-SPE) iandscape: cost beneflt analysis Mr I Mummery
Mr A Smith {(BTH
Strategic Initiatives  Bvaluation of a quick test meter Fyr Dr P Smethurst $8 060
Fund (CRC-8PF} for measuring natrient stasgs in

sotl and plant waters
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Strategic Initiatives
Fund (CRC-SPH

Strategic Initiatives
Fund (CRC-SPF}

Strategic Initiatives
Furd (CRC-SPE)

Max Jacobs Award

Seed funding for International
Symposium on ‘Advances in
Carbon and Nutrdent Cyeling in
Forests’

fwr

Quick test meter for nuirients:
further evaluation and potential
applications in forestry and
agriculiare

iyr

Soil water relations on wet siles
in the south-east Queensiand pine
estate: implications for taxon
selection and site preparation

1yr

Travel to the IIFRO Canopy
Processes Workshop in Bstonia,
Fintand and Sweden

Lyr

Resource Protection Program

Grrant/Award

BARK/BDMG

BARK/BDMG

BARK/BDMG

Prismary Industries
Meritorious Service
Award

Consorfium of
forestry companies
in Western Australia

Strategic Initiatives
Fond (CRC-SPF)

Phil Carne Prize

Ausiralian Eatomology
Society: Presentation
Prize

SPIRT (ARC)
¥}

SPIRT {ARC)
(rT)
(NEP)

~Fhe management of mammal

Awarded for

iyr
browsing damage in Tasmanian
eucalypt plastations

The spatiat distribution of mamenal
browsing in Tagmanian eucalypt
plantations

iyr

Effects of nursery conditions on
palatability of eucalypt seedlings

lyr

n recognition of more than four byr
decades dedicated service to the
forest industry

Insect Pest Management Group 3yr

Initial investigation of predictor of
browsing resistance in Fucalyptus:
chesmical use and the genetic basis

Lyr

Best student paper published in
Australian Journal of Entomology
in 1997/98

1 yr

Awarded the best oral presentation  Tyr
by a student at the Annual Meeting
of the Australian Entomology Society

The physiological and pathological
implications of different pruning
regimes for B, globulus in comparison
to E. nitens

3yr

Feologically sustainable forest 3yr
management: fungal and invertebrate

biodiversity

Pyration

Ass Prof P Safligna
Mr T Blumtield

Br P Smethurst
Mr P Volker {Serve-Ag)

Dr M Hunt
br K Bubb
wBRYu

Mr I Osborne
Mr M Nestor

Ms J Medhurst
{(PuD student}

Recipient

D C McArthar
Mr ¥ Bulinski

Dy C MeAsthur
wr } Bulinski

Dr € McArthur
Ms N Marsh

Dr (i Nikles

Pr R Floyd

Pr ¢ McAsthur
D | Lawler {ANYY

Dr M Steinbauer

Ms T Simmut
(PhE) student}

D C Mohammed
I3 1. Pinkard
Dr € Beadie

Dy ¢ Mochammed

Ass Prof A Richardson
Dr B de Little (NFP)
br Zi Qing Yuan (UT)

$15 000

$9 250

$17 060

$1 60G

Amount $

$6 560

$3 500

$4 200

$276 116

$40 0060

$62 466
£52 500

$162 723
$274 981
$35 120

D
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Consultancies

Strategic Initiaives  Molecular identification of wood- lyr Dr C Mohammed $20 464
Fund (CRC-SPE) infabiting fungi associated with
stem decay in Tasmanian eucalypt
plantations: method development
Boral Timber Tasmania Field growth of and browsing damage 1 yr D € McAsthur $2233
to E. nitens seedlings
North Forest Products Investigation of the effect of 1080in  iyr Dr ¢ MoArthor $9 199
the fieid Ms K ¢ Mar
Forestry Tasmania Effects of nussery conditions on 1 yr D C MoAsthur $1 500
susceptibility of £, nirens scedlings
to damage by possuams and pademelons
Forestry Tasmanija Leaf chemistry in relation to browsing 1 yr D € McAsthur $2 300
damage
Abbreviations:
ARC Australian Research Coungil
BOMG Browsing Damage Management Group
BARC Browsing Animal Research Councii
FWPRDC Forest and Wood Products Research and Development Corporation
IVAP Ioint Venture Australia Partnership
RIRDC Rural Industries Research and Development Corporation
SPIRT Strategic Partnerships with Industry Research and Training scheme
Consultancy with ~ For Daration  Recipients Amount $
FAO Training vigiting scientists 12 wk Ms C Condie 7,200
Bunnings Treefarms  Prediction of Breeding Values 1wk Mr (G Dutkowski $4a00
Harvest Volume and Basic Density
for Seedling Seed CGrchard OPSO3
QDPE Hybrid verification in Pinus 1 mth Br M Shepherd $2000
STBA Eucalyptus nitens: The estimation of 4 wks Mr P Chambers $12 000
genetic parameters and breeding
vaiues for diameter and pilodys traits
m Trials VRD 56, 37 and 58
RIRDC Assessing the risk of genetic pollution 3 mth T B Potis $10, 000
from farm forestry using hybrids and
improved species
Weyerhaeuser Methodology to develop relative i mith Dr B Greaves (UT) 345909

Privale Forests
Tasmania

Private Forests
Tasmania

Bureau of Resource
Sciences

‘thrs the system” economic value
for selected wood propesties

Coliect and analyse datz for devland 4 mth
demcjistmiiarz trials

Haperimental dosign i wk

National Forest Inventory 4 imth

Mr M Savva {CSTRO) $16 800

P C Beadle

IDr P Stnethurst

B C Beadle

$1 500

$43 GO0
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Cooperative Arrangements
o Level of participation of contribigors in major
decisions concerning the rescarch direction of the

{lentre

Most CRC research is conducted using company trials,
or trials established on company land, so companies
are imvolved at the ouwset 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 protocel for the research, The
company partners allocate stalf tme {in-kind
congributions) o CRC research projects so effective
imteraction can occur, The Program Coordination
Commitiees {PCCs) of the CRC retaln an overview of
these research projects. They prioritise research and
set ‘deliverables’ {research outcomes that can be
direotly used by industry). The PCCs me chaired by
industry staff and consist largely of the partners’ staff
to enswe (hat they are involved in deciding what

research is undertaken.

v Level of interchange of personnel among different
sites and participating instifutions

There were 40 intersodal visits in three months ia

1998, If representative of traffic between partrers in

the CRC, visits would total 184 for 1998/99.

s Proportion of joimt publications with other
research groups

it the publication list, 34 of the 139 publications (79

refereed 4 47 unreferced + 13 theses = 138) were

written with other research groups.

*  Number and duration of sty of visitors to the
Centre from Australia and overseas

There were six visiting scientists:-

Dr David Gware, Forestry Policy Coordinator with

Forestry Comnission Zimbabwe visited the Hybnd

Breeding group at QFRI for ten weeks from July-

September 1998, He comducted rtesearch  on

quantiative genetics and breeding of ropical pines.

Dr Dario Grattapaglia, who is  internationally
renowned for rescarch on genome mapping of
Fucalvpius, based in Brazil, visited the Genetic

Improvement Program in Hobart from 1.5 Bebruary

1090, and ap inferaational colaberslive research

project was developed.

I3r Daniel Verhaegen {CIRADD Forét) and Dr Alix
Pernet {AFGCEL), France, vislted the Genetic
Improvement Program in Hobart for a week in
Febroary 1999,

My Brendan Murphy, (PRD student from Canterhury
Usniversity, N2} worked with the Resource Protection
Program for three moaths studying chrysomelids in

Tasmania.

Dr Caroline Preston, Dept of Soil and Forest Science,
{Iniversity of British Columbia, USA, visited the
tropical soils research group at Griffith University and
QFRI for two weeks and contributed to research on
3¢ aad PN NMR technology in study of soil

nutrition.

Prof Don Field, University of Wisconsin, USA, visited
Asmabel Fallon's group for three days in June 1999, to
discuss aspects of rural sociology relating fo forestiry.

Prof David Powlson, Soil Science Division,
Rothamsted Experimental Station, UK, visited Griffith
University for a week to discuss soll nutrition and

sustainability in agriculture and forestry.

In addition. the CRC had two FAQ visitors, Vinod
Kismar and Akshay Saxena who spent ten weeks with
the CRC and partners over the period 1 March - 21
May 1999

A high-level Chinese delegation visited the CRC in
Hobare on September 19 1998, led by Madam Prof
Tiang, sister 10 the President of China.

o The degree of interaction among scientific siaff at
dispersed locations on core activities of the

research program, including:

-~ the economic importance and genetic control of
growth, stem characteristics and wood properties
at the guantitative and molecular levels

There is strong mteraction between the Various

research laboratories conducting genetic rescarch.

Project Al “Genetics and reproductive  biology of

cucatypts” led by Brad Pouts at the University of
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Tasmania, has strong links with proiect A6 led by
Mark Dieters at QFRI. Project Al is conducting work
af the University of Tasmania, Bupnpings Treefarms
(WA) and North Eucalypt Technologies (northern
Tasmania), A symposium on hybrid breeding is being
organised for April 2000 to provide a focus for this
interaction. Proiect A2 has worked on research
projects with the STBA/FT/FCY on geographic genetic

vartation in Fucalyptus nitens.

Project AS “Wood quality” led by Carclyn Raymond in
Tagmania has strong links with the CRC-HEPS in
Metbourne in research on Silviscan, celiulose content
analysis and Near Infrared Reflectance Analysis, as
well as with project A3 ‘Molecular approaches to tree
breeding’ led by (avin Moran, There are also strong
links with FT and NET, with joint projects and Peter
Kshe from PFT undertaking PhID studies with the

Centre.,

There are also increasing linkages between the three
laboratories working on molecular genetics through
Projects A3, A4 and AT: all groups contributed 0 a
symposium on ‘Molecular Genetics of Eucalyptus’ in
February 1999, and form past of the international
The EGI was
initiated by the CRC to promofe international

“Tuealypt Genome Initative’{(EGI.

cooperation in eucalypi gemomics, and s first

iternational project is now ia place.

Several projects involve collaboration between the
Genetic Improvement Program €Gi projects Al and
A3} and the Sustainable Management Program {(SM},
and there is increasing linkage between GI, SM and the
Resource Protection Program (RP) on the genetics of

pest and disease fesistance.

- Effective mating, selection and deployment
strafegies in tree improvement programs
Project A2 ‘Breeding strategies’ led by Greg
Dutkowski has strong links with most industrial
partners as weil ay other research projects on the core
research in selection and deployment strategies. This
project is infimately nked with the Southern Tree
Breeding Association’s (STBA) Eucalyprus Breeding

Program, B is enhanced by the co-location of the

STBA's Hucalypt Program Manager, Peter Gore, on

the University of Fasmania campus. Greg Dutkowski
is on the Board, the Technical Commitlee, and the
Quantitative Cienetics, Data  Management  and
Research subcommittees of the STBA, as well as
being involved in the strategy reviews for the major
STBA breeding programs.
presentations made 1o, or on behalf of, the STBA by
CRC staff
scientists from QFRI, NET, STBA and F1 to introduce
them to the use of the ASREML software for the

analysis of their data.

There have been eight

Greg Dutiowski has worked with

There are also strong links befween researchers
working on {ree improvement in Lismore (SCU} and
Gympie (QFRI) with frequent intes-site visils, A
mesting was held in Lismore in April 1o bring together
research staff from all locations working on tropical

Species.

«  The dynamics and cycling of organic matter and
nitrogen in soils in response to silvicultwral
trearments

There has been a history of close interaction between

Project Bl ‘Site productivity’, led by Philip Smethurst

and Project B2 ‘Management of fropical soils” led by

Paul Saffigna, as they both cover organic matter and

nutrient cycling. Dr Greg Holz (NET) initiated and

ohtained assistance from the CRC for a workshop run
in June 1998 on the potential for more efficient “slash
management’ i second rotation plantations. National
tinks in these studies are assisted by Philip Smethurst
being the chair of the Programme Commitiee for the
18th biennial conference of the Institute of Foresters of
Australia ‘Practising forestry today', which has a siroRg

nuiritional component.

- Key issues which affect londowners' decisiol
making
Interaction hetween Dighy Race (ANU) and Amabet
Fulton (UT) has been developed through organisstio®
of a workshop for forest industry at the AFG
Conference at Lismore 1o explain new strategies fof
perssading landholders to adopt farm forestey. 'rt{e}'
s 'Soci0”

are also organising a Forestry Collogui :
forestty.

gconomic research to create saccessful farm
to be held in Canberra in March 2004,
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- Prediction of productivity in  response o
environmental factors and management inputs
Project B4 ‘Modelling plantation systems’ bas mun
workshops at CRC centres to familiarise industrial
pariners with the operation and apphication of the
growth model ProMob. In association with PFT and
T the CRC has developed a Farm Porestry Toolbox
€I which incorporates PROMOD as a decision support
systemt for farmers, In addition, Tony Smith
(Bunaings Treefarmsy and Michael Battaglia and
Daryl Muminery (CSIRO)Y have been quantifying the
economic return from the use of process-based siic
quality assessments and evaluating the appropriate
pre-planting survey intensities in a range of landscape

types used for plantation forestry,

- Investigation of pathogens of forest insect pests
There is increasing linkage between the Resource
Protection, Genetie Improvement and Sustainable
Management programs on the genetics of pest and
disease resistance. Richard Milner has been working
in  collaboration with John Madden on
entomopathogens of Chrysomelids.

- Studies of the ecology and behaviour of autumn
gum moth In remperate Australia

Rob Floyd {CSIRC Canberra) has continued links with
Zoltan Lukacs (UT) through his supervision of
Zoltan’s PhD  research, and through parallel
observations on the mainland,  Geoff Allen in
Tasmania is developing other aspects of automa gum
moth work in coliabosation with Rob Floyd and Martin
Steinhauer. There is & Symposivm on “Eucalypt-insect
interactions’ planned for February 2000,

There also exist close links amongst workers on other
insect pests: Rob Floyd (CSIRO Canberra) with Tara
Simmul () on fireblight beetle, and Martin
Stembaver {CSIRO Canberra) and Bradiey Howlet
(LY on Fucolyptus leal beetle.

- Impact of insect pests at plareation establishment
There has been increasing recognition of the potential
impact of inscet pests at planfation establishment, In
response to this, collaborative research has been
initiated between John Matthicssen in Western
Australia and Marina Hurley in Tasmania in Projects
% and C2 with a Strategic Initintives Fund grant
(CRO-SPI), This research is investigating the biology

snd ecology of various species of pative and
introduced scarab beetles, pasticalarly as they relate to
damage to scediings.

- Genetic and chemical basis of eucalypt resistance
to browsing

There is strong collaboration between Projects Al
{Brad Potts} and C3 (Clare McArthur, Julianne
(¥ Reilly) within the CRC and with Dr WJ Foley at
ANU in the research imvestigating the genetic and
chemical basis of resistance of cucalypt foliage to
browsing by herbivores. The strengths of the three
areas have been combined to provide some of the best
trials to date for {1} measuring the degrec of genetic
variahifity of E. globulus foliage in relation io intake
by brashtail possurns and Tasmanian pademelons and
(2} determining whether this varistion can be
described  chemically  through  Near-Infra-Red
Spectroscopy.

Research and Researchers

v Papers in refereed journals

I 1998/99 the Clentre produced 79 publications in
refereed journals, 47 unrefereed publications and 13

theses,

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

Books:-

“Yegetation of Tasmania’ (1999)

‘Herstorey: Women in forest scienee” (1999}

Book chapters:-

Tiucalypt Biology' (Reid and Potts 199%)
‘Morphology, phylogeny, disttibution and genetic
diversity of eucatypts’ (Potts and Pederick 1999)
“Forest prodaction’ {Beadle 1969)

“Diurnal variation and radial growth of stems in
young planation eucalypts’ (Downes ef al. 1999}
‘Grrowth analysis: a guantitative approach’
(Kriedemann and Sands 1999)

“‘Biology of the Paropsini (Chrysomelidae:
Chrysomelinae) (Simmul and de Little 19993

‘Role of plant secondary metabolites in the nutrifional
ecology of mammalian herbivores - how far have we

come in 25 years? (Foley ¢r al. 1999}
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¢ Acceptance and employviment by the forestry
cormmunity of students on completion of their
studies
The seceess of owr stadents in obtaining employment
in the forest industry was demonstrated by
appointments over the Iast two years, Heidi Dungey
{Geneticist, QFRD, Mark Hunt (Silviculiural Officer,
QFRI}, Natalie Papworth (Botanist, Botapical
Gardensy, Libby Pinkard (Communication Gfficer,
Forestry Tasmania), Daniel Mendham {Rescarch
Scientist, CSIRO Forestry, WA), Martin Steinbaner
CRC-SPE  with CSIRO
Entomology, Canberra), Nadia Marsh (Exiension

{Postdoctoral  fellow,
Officer, Biology and Conservation Branch, Forestry
Tasmania), Xianming Wel (Postdoctoral felow,
CSIRO Plant Industry, Merbein, Victoria), Jo Dingle

{Technical Officer, Forestry Tasmania).

Application of Research

o Degree of adoption of research results by industry
There were 23 Hems of CRC technology taken up by
industry this year {see Industry Uptake in Uiilisation
andd Application of Research).

o Quality and relevance of technicel publications
rargeted to user groups
There were seven reports produced in the CRC
Technical Report series this year  In addition there
were ten fechnical news-sheets released {("Hot off the
Seed Bed’, "Beyond the Black Siump’ and "Pest Q)
a book, “Vegetation of Tasmania” and a booklet
‘Herstorey, Women in  forest science’, five
Farm Forestry Fact Sheets, and 11 articles in pariner

news-sheets,

»  Exient of advice and consultancy sevvices provided
to industry and government
Nine consultancies were conducted during 1998/9%
{see Grants and Awards apd Consultancies). Advice
has been provided through participation on national
commitiees. For example, Greg Dutkowski (G) is on
the Technical Comwnittee of the STBA and three
subcommitiees of the STBRA Technical Commitiee; he
is also a member of Research Working Group 1
{RWG1, Forest Genetics); Dr Brad Potts {GiP1 15 a
member of RGW1 and is on the ssbeommitlee on
Forest Genetic Resources; and Dr Philip Smethurst
{(SMP) was chairman of RWG 3, Soils and Nutrition.

Clare MeArthur (RPP) has close links with industry
and government through the former Browsing Animal
Research Council (BARC) and the Browsing Damage
Management Group (BIXMG) as well as direct
interaction with induostry (see Grants and Awards),

= Number of presentations to companies or user
groups
There were 20 seminars specially aimed at our end-
users {see Tuble 5, Technology Transfer Activities,
Utilisation and Application of Research) in addition to
the 25 seminars i our seminar program. There were
also major presentations at symposium such as the
‘Molecular Biology of Fucalyprus’, In addition there
were 48 presentations to conferences and five talks to
school groups and six workshops (see Public

Presentations).

«  Number and financial contributions of potential
Hsers
The CRC-SPF has twelve industyy pariners, which
includes most of the major wood produeing companies
i Australia. Bach pariner commits cash andfor in-
kind contributions to the CRC {see Financial Tables).
In addition, parteers may provide funds fo sapport
paticular projects {see Grants and Awards).  Other
end-users of our technology, e.g. Greening Australia
and Private Forests Tasmania, have given in-kind
support in renning technology transfer exercises to

farmer groups.

»  Number of visitors front user groups

As the pastners o the Centre represent our main uset
group, many of the 184 within-CRC visiis {see
Performance Indicator 2  uander Cooperative
Arrangesments) are from users of the technology we are
developing. For example, i the Genetic Improvement
Program in Hobart, Wayne Tibbits and Mike Powell
from NET, Peter Gore and Tony McRae from STBA,
David Pilbeam from BTE, Peter Kube from FT, Peter
Volker {from ServeAg, and Sandra Hetherington from
FCP, are regular visitors. QDPI and QFRI are co-
located at Cympic and have swong and frequent
interactions. Other visitors who are not partoers
include Frances Sugden from Greening Australiz,

Arthur Lyons from Private Forests Tasmania, David
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»  jnvitarions to present kevnote addresses and
papers af conferences
I3 B Poits, invited speaker at the Plant Breeding

Conference, Adelaide.

Prof J Reid, plenary speaker at the 161 IPGSA
Meeting in Tokyo

Dr H Sarac and Prof R lenry, invited address to
American Association of Cereal Chemists, “The use of
cergals in aguacuitmre production systems’ August
1998, Caims.

Prof R Henry, invited address to Combined Biological
Sciences meeting, ‘Impact of plant genome analysis in
plani science, agriculture and food production’, August
1998, Perth.

Prof R Henry, M Abedinia, § Sterde, 5 Garland,
AB Bilakesey, L. Lewin, invited address at the Sixdh
Tnfernational Symposium on Rice Molecular Biology,
‘Application of molecular fechnigues to  rice
improvernent in Australia’, November 1998, Shanghal,
China,

«  Number and value of competitive grants awarded
There were 31 competitive grants awarded to CRC
staff in 1998/99 for a rotal of $2 326 5353 (see Crants
and Awards),

»  Honours and awards

There were five awards to staff or swudents of the CRC:
Dr G Nikles received the Primary Iindustries
Mesetorious Service Award
Mz I Medharst received the Max Jacobs Award
Dy M Steinbaner received the Phil Carne Prive
Ms T Simmut received the Australian Entomology
Society Presentation Prize
Ms Y Setdawali won a travel award from CIRAD-

Forét to visit France

Education and Training

o Time spent by researchers on research training
We have 6C peslgmdaaté and honours students
affiliated with the CRC. It is recognised that each
student takes 5-10% of a researcher’s time to
supervise. This ks cquivalent to three (o $ix man-years

on tesearch training,

s Number of postgradunte students working in the
Centre
The Cenfre has 51 postgraduste studeats and nine

honours students {see Tables 2 and 3).

v Number of posigroduate students trained in the

areas specified

Genetic hmprovement 22
Sustainable Management 24
Resource Protection 14

»  Number of envolments in special courses

A special undesgraduate course, Forest Eeology has 12
students enrolied and one was enrolled in Forest
Feology honours this year. A special course on
Molecular Genetics was offered in Febroary 1999 and
amracted 24 participants.  In addition there was an
‘Introduction to Arcview’ cousse, rus by Greg
Dutkowski, three ASREML workshops run by Greg
Dutkowsk:, a workshop on wildlife biology technigues
rua by Kirsten le Mar, and a field day on putrition of
tropical soils ron by Paut Saffigna.

v Ouality and namber of postdoctoral fellows
attracted
There were seven postdoctorat fellows who worked
with the Centre in 1998/05: Dr Karen Thamams in
molecular genetics (CSIRO Canberra), Dr Martin
Steinbauner in entomology {CSIRO Entomology)
Dr Mervyn Shepherd in molecular biology (SCUY
Dr Heidi Dungey in forest genetics (QFRI} Dr Nina
Prasalova in soil autrition (GU), Dr Frieda Henskens
in canopy nitrogen dynamics (UT) and Dr Andrew
Loch in pest management of blue gums (CSIRO
Entomology).

+  Rate and percentage of completion of higher
degrees

14 students completed Honours or PhD this year

Hons:- Mr T Biomfield, Ms D Conpell,

Ms R Lawrence, Mr R Mellick, Ms A Mollog,

Mr D Proctor, Ms C Tusner, Ms D Wiseman.

Ph:- Mr § Bulinski, Mr M Hunt, Mr 7 Lukacs,

Mr D Meadham, Ms P Teixeira

- .
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Hamilton and Darcy Vickers from the Forest
Hducation Foundation. The same rafes of vigitation

occur at other CRC locations.

¢ Number of media or trade journal presentations
There wore twelve mediz andfor trade journal

preseniations about the CRC (his year.

There were also 47 unrefereed articies, fechsnical
reports and books through which it is estimated we
reached 7760 end-users of CRC technology (see
Technology Transfer activities).

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

There were 49 seminars, 12 workshops and three short

courses or field days organised to transfer results to

industry and the public this year. An estimated 2299

people attended these activities.

Magragement and Budget
o Establish procedures to report on progress and
achievernents

There have been plans set in place: Strategic Plan and
Business Plan, and a set of *deliverables’ agreed upon
1o meet industry expectations of progress in research
arcas. There are also established checks and balances
on the quality and quantity of rescarch and its value fo
indastry through Program Coordinating Commitiees,
the Advisory Panel, the Board and the Annual Repot,

+  Timely and gecurate reporting of progress

The CRC reports in 2 fimely and accurate manner
against the ‘deliversbles’ set for industry and the
milestones set by each program and project. These are
reported to the Program Coordinating Conymittees
{onarterly report on research ‘deliverables’, the
Advisory Panel, the Board, and in the Annual Report.

= Extent of staff turnover

There were changes in the Board representatives for
two organisations and BEW DrOgram mAanagers were
appointed (o two programs. Two research staff and six
technical staff were appointed {see Staffing and

Administration},

»  Proportion of projects completing milestones
within the plunned time and budget

All projects have completed milestones within the
pianned thme and budget with the exception of two that
were agreed by indusiry as nc longer relevant to their
needs, and because they can be addressed through
alternative sirategies ("deliverables’),

*  Accurate recording and reporting of financial
transaciions
The Cenire has implemented the following
management and budgetary sysiems: friesnium
budgeting, monthly reporting of financial accounis {lo
program managers and project leaders), quarterly
reporling of in-kind coatributions of partper
orgasisations {lo the Board), annual exsernal audit of

the financial accounts, and an Annual Report.
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Notes to and forming part of the
accounts for 1997/98

Summary of significant accounting poticies

Al funds ander the Cooperative Research Centre's
controf are administered through the Universily of
Tasmania's Financial Management Information
System {FMIS),

The principal acconnting 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 to the cash contribulions
and expenditure is the cash sum exchanged in the
fnancial year determined from transactions recorded
on the BMES,

Tn-kind amounts are the economic values of goods and
services declared by each of the joint ventare partness
and accepted by the eatity as being valid,

tb) Interest

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

{c) Assety and depreciation

Plant and cquipment assets are recorded op the
University's asset register i the name of the eatity as
they are acguired. Their ontive cost is expensed in the

year of purchase and depreciation is not provided for,

Capital expenditere relates to costs associated with
buildings. These costs are also expensed and

depreciation is not provided for.

{d} Employee entiflements
Provision has been made for pro-rata entitlements to

annuat and long service leave,

(e} Partner contributions

Budget estimates of contribulions are taken lrom the
original Commonwealth Agreement and actual figures
are provided by the partners.

{fy AHocation from Commonwealth Grant
During 1997/98 the CRC received the usual four
quarterly grant payments,
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Deloitte Touche
~ Tohmatsu

A ANZ Centre £ 197

Level 9 Telephone {03} 6237 7000
22 Eiaxabathﬁtreet Faesimile {03} 6237 7001
Hobart TAS 7000 waww.deloiiie. com.au

GPO Box 777H
Hobart Tasmania 7001 Australia

INDEPENDENT AUDIT REPORT TO THE COOPERATIVE RESEARCH CENTRES
SECRETARIAT DEPARTMENT OF INDUSTRY, SCIENCE AND RESOURCES
REPRESENTING THE COMMONWEALTH IN RESPECT OF

ke

COOPERATIVE RESEARCH CENTRE FOR SUSTAINABLE PRODUCTION FORESTRY

FINANCIAL INFORMATION FOR THE YEAR ENDED 36 JUNE 1999

| Scope

We have audited the financial information of the Cooperative Research Centre for Sustainable
Production Forestry as set out in Tables 1 to 4 of the Annual Report for the year ended 30 June
1999 as required by clause 14(1)f) of the Commonwealth Agreement. The parties to the
Cooperative Research Cenire are responsible for the preparation and presentation of the financial
information, We have conducted an independent audit of the financial information in order to
express an opinion on it to the Commonwealth.

Our audii has been conducted in accordance with Australian Auditing Standards to provide
reasonable assurance as to whether the financial information is free of material misstatement. QOur
procedures included examination, on a test basis, of evidence supporting the amounts arxd other
disclosures in the financial information, and the evaluation of accounting policies and significant
accounting estimates, These procedures have been undertaken to form an opinion as to whether in
all material respects, the financial information presents fairly in accordance with Australian
accounting concepts and standards and requirements of the Commonwealth Agreement so as o
present a view of the sources of funding and the application of funding of the Cooperative Research
Centre for Sustainable Production Forestry and the application of which is consistent with our
understanding of its financial activities during the year and its financial position. These policies do
not require the application of all Accounting Standards and Urgent Issues Group Consensus Views. '

While we have not petformed any audit procedures upon the estimates for the next period and do not |
express any opinion thereon, we ascertained that they have been formally approved by the Board of
Management as required under the Joint Venture Agreement.

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

Audit Opinion

In our opinion, the financial information presented in Tables 1 to 4 presents fairly the sources of
funding, the application of funding and the financial position of Cooperative Research Centre for

, Sustainable Production Forestry for the year ended 30 June 1999 in accordance with Australian

' accounting concepts and applicable Accounting Standards, the CRC Secretariat’s Guidelines for
Auditors, and the requirements of the Commonweaith Agreement in terms of Clauses 4, 5(1), 5(2),
5(3), (1), 9(5) and 12(2).

The Babitity of Deloitte Touche Tohmarsu, is limited by, and to the extent of, the
Accountanis' Scheme under the Professional Standards Act 1994 {NSW).
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1. The multipliers adopted by the Centre to value in-kind contributions other than salary costs have
a sound and reasonable basis and each partner’s component of the Researcher’s Contributions for
the year under report has been provided at least to the value for that year committed in the
Budpet as specified in the Agreement.

7. The Researcher has used the Grant and the Researcher’s contributions for the Activities of the
Centre and in my professional opinion there appears to be no material reporting irregularities.

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

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

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

6. Proper accounting standards and conirols have been exercised in respect of the Grant and

Researcher's Contributions and income and expenditure in relation to the Activities of the Centre
have been recorded separately from other transactions of the Researcher.

Doldke Tondi Townabow

DELOITTE TOUCHE TOHMATSU
AN

Lyn Cox

Partner
Chartered Accountants

Hobart, 16 September 1999
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