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CENTRE OBJECTIVES

General:

The general oblectives of the Cenire are:

* 10 undertake high-guality sclentific
and tachnological research which con
tributes 1o naionat forestry objectives, including
economic and social development and the
development of an intermnationally compstitive
industry sector;

* 1o ensure that industry capiures the benefits of
tasearch and o strengthen the Hinks between
research and its commercial and other
applications by the active involvemant of the
industrial participants in the work of the Cenire;

* {0 develop a centre of forestry research by
promoting cooperative research and through it a
more sfficlent usa of resources;

= {0 provide relevant education and training,
partictlarly in graduate programs, through the
involvernent of researchers from outside the
higher education system in educational activites
and by invoiving graduate students in major
rasearch programs;

* 1o operate effectively and efficiently according to
international standards and undesr sound financial
condroh,

= o ensure staff are well motivated, appropriately
sidiled and work safely.

Specific:

The Centre aims fo bacoms a national centre for
developing and promoting innovation in hardwood
forestry by:

= developing forest management systems o
incraase wood productivity in temperate
hardwood forests in an environmentally
sustainable and responsible way;

*  improving the quaiity of wood from hardwood
forests to ensure its market suitability for efficient,
vatue added processing;

*  gaining a competifive advantags for Australia’s
forestry sector over other hardwood producing
countiies;

* developing a natonal centre of excelience for
postgraduate fralning with emphasis on training
graduates relevant to the industry sector.
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Obituary

Harold William Weolheuse

Harold William Woolhouse, plant scientist and former
CRC Visitor, born 12 July 1932; died 19 June 1996.
Harold Woolliouse was born in Sheffield, England
and after he obtained his doctorate at Adelaide
University, he returned to Sheffield to take uwp a
position as lecturer at Sheifield University. There ke
became krown as an able young lecturer and amassed
an impressive body of publications in the areas of plant
senescence, photosynthetic adaptations to the aerial
environment and plant-soil autritional relations. He
left Sheffiekd in 1969 t0 take up the chair of botany at
the University of Leeds. His innovative ideas, which
met with strong oppesition from some of the
‘incwmbents’, benefited the students enormously and
hiz graduates were noted for their inteliectual
independence and ability to tackle scientific problems,
Harold left Leeds in 1980 to become director of the
John Innes Research Station at Norwich, As part of his

task there, he had to reorganise the Plant Breeding
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Instituge at Cambridge and bring part of i, together
with the Nitrogen Fixation Unit in Sussex, to Norwich,
Although heavily involved in genetics, genetic
engineering and molecular biology at the Iohn Innes
institute, Harold maintained his interest in several
other rescarch fields and wrote perhaps his best
scientific paper at this time, a review about metal
toderance in plants,

In 1994, ahead of prospective retirement, Harold
was appointed dirgctor of the Waite Agricultural
Research Institute in Adelaide. Fere too, he carried
out massive but constructive reorganisation, merging a
awnber of research and university institutions.

He was appointed Vigitor to the CRC-THF in 1994,
He was also the Visitor for the CRC for Hardwood
Fibre and Paper Science and the CRC for Industrial

Plant Biopolyiners.
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Chairman’s
Letter

CRC Secretariat
GPO Box 9839
Canberra Cisy
ACT 2601

Dear Sir

b am pleased to present to you the 1996/97 Annual Report of the Cooperative Research Ceatre f)
Temperate Hardwood Forestry.

This document summarises the major research and education activitics of the CRC for Tempern
Hardwood Forestry which, during its six years of operation, has made a very significant contribution
forest science in Australia and beralds the start of the new CRC for Sustainable Production Forestry.

b am delighted that the proposal for a new CRC, the Cooperative Resecarch Centre for Sustainal
Production Forestry, has been accepted. It is a credit to the efforts of the Director, Professor Jim

and the staff of the Cooperative Research Centre for Temperate Hardwood Forestry and an affinmili
of the spirit of cooperation embeodied in the CRC program, that the new Centre has been developed.

With the inclusion of many more partners, the new Centre will build on and expand the excells
foundation achievements in research and education set by the CRC for Temperate Hardwood Foress
| feel confident of its success in maintaining standards of excellence and innovation in sclenil
research for Aastralia’s forestry industry,

Yours sincerely

John Kerin
Chairman

25 Augast 1997
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‘This year has becn one of substantial change for our
CRC. Tt began with the Stage Two of our Fifth Year
Review and the submission of a proposal for the
continnation of the CRC under the new title of
Cooperative  Research Centre for Sustainable
Production Forestry. The review was conducted by the
CRC Committee and our review panel consisted of
Dr Geoffrey Vaughan, Mr Jun Miller and Dr Ken
Eldridge. The review was favourable, indicating that
the CRC had met all the requirements of the
Commonwealth Agreement and the fouwr CRC
Program objectives and is thus making a substantial
contribution to Australia’s research effort. The Stage
Two Review also endorsed the very positive findings
of the Stage One Review into the scientific and
technical aspects of the CRC,

In December 1996 we were notified that our
appiication for continued funding had been successful,
with a Commonwealth contribution of $2.3 million per
year until July 2004 (o] of $15.45 milfion). We were
the only CRC from the original group of Agriculture
and Rural Based Manufacturing CRCs {o be given
The CRC for Sustainable

Production Porestry involves a number of new parties

continsed funding.

including the Primary Industries Corporation (Qd),
Southern Cross University, CSIRO Division of
Entomology, Griffith University, Austealian National
University, The University of Queensiand, Australian
Forest Growess, Southern Tree Breeding Association,
and Silvagene Pty Ltd.

Commonweaith Agreements have been finalised and

The Joint Venture and

new research and education programs developed after
considerable debate. The Centre will have a much
broader seope than the CRC for Temperate Hardwood
Forestry because of the addition of work on tropical
Plantation species and numerous new partners across
Australia. 1t will be a difficult chalienge within a
limited budget, bt one that T am sure all members of
the CRC face with high expectations.

The research of the Centre has continued to make

substantial progress during 1996-97, and (he results

have been effectively transferred 10 our industry
partners  via  seminars,  workshops, technical
publications or by our involvement with industry
associations such as the Southern Tree Breeding
Association. The number of research students in the
Centre has reached a plateau with 42 envolled, Ten of
those were aftracted from industry and most are
supporied by scholarships from indusiry or national
competitive schemes.  We have continsed to be
successful in attracting additional resources Lo the CRC
from competitive grants in innovative areas. For
example, Dr Neil Davidson was awarded a grant from
the Science and Technology Awareness Program ran by
DIST to encourage women to develop careers in
foresiry.

There have been numerous staffing changes during
the year, It is with thanks and a degree of sadaess that
seversl key staff members of the CRC have moved on
to other endeavours, inchiding Dr David de Little, our
Deputy Director, Dr John Madden, Program Manager,
Resource Protection, Mr Robin Cromer, Program
Manager, Soil and Stand Management and Mrs Jan
Lynch, our Business Manager. Prof Pip Hamilion,
former Pro-Vice Chancellor {Research), at the
University of Tasmania and Mr Ken Felton, General
Manager, Forest Management, Forestry Tasmania have
also resigned from our Board. They are replaced by
Prof Geoff Parr, the Acting Pro-Vice Chancellor
{Research) and Dr Hans Prielsma, General Manager,

Forest Management, Forestry Tasmania,

S P2

Prof James B Reid
Direcior
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Management

The Board

The Board of Management of the CRC is comprised of
an independent Chatrman, the Director and Deputy
Director of the CRC and the Chief Executive {or
representative} from each participating organisation.
The Board determines policy and sets guidelines for

the efficient running of the Centre.

Structure

The Management Structure of the CRC is headed by
the Board and links are depicted in Fig. 1. Operation
of the four programs is directed through three
commitiees: the Management Committee, the Industry
Rescarch Commitiee and the Scientific Review

Commitice.

Management Committee

The Management Committee coordinates the day-to-
day running of the CRC and is comprised of the
Director, the Deputy Director, the Executive Officer
(Administrative Officer and Business Manager) and

Program Managers.

CRC Board

M John Kerin
Chairman

Dr David de Lide
CRC Deputy Director
Manager Forest Biology
North Eucalypt Technaologies

Pro¥ Jim Reid
Prrecror

Protf Pip Hamiltos
Pro-Vice Chancelh:
{Research)
University of Tes

Prof Jim Reid Mr John Cameron Mr Allan Jamiss
Director Manager, Grm_zp Development Manager
Australian Paper North Bucelyp
Dr David d'e Little Fechnologies Figa
Deputy Director
[

Mrs Sheliey Caswell
Administrative Officer
Mrs Jan Lynch

Business Manager

{vacant from December 1996) Mr Ken Feltod

Generat Mansgt
Forest Mamagens!
Forestry Tasi

Dr Glen Kile

Hxecutive Manager Chilef

CSIRO Forestry & Forest
Products

My Geoff McArthur
Dr Nuno Borralho

Genetic Improverent Program  Buanings Treefams
My Rebin Cromer

Soil and Stand Mapagement Program
Br John Madden

Resource Protection Prog;am |
Dr Neil Davidson

S

Hducation and Technology Transfer Program
Mr Neil Humphreys
General Manager
ANM Forest Management

Ms Jean Richmond is Secretary to the Director and the
Board.

Mannsges
Borat ‘Timber T
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The Scientific Review Committee
"The Scientific Research Committee reviews projects in
each research program:.
monioring the quality of the research conducted at the
Centre for the Board and ks comprised of outside
experts in cach of the rescarch program areas. Its
members are:
Dr Russell Haines
Drirector, Qucensland Forest Research Instituie
{Genetic Improvement)
Dy Sadanandan Nambiar
Chief Research Scientist
CSIRC ¥Forestry and Forest Prodacts, Canberra
Soil and Stand Management)
Dr Lindsay Barton Browne
Honorary Fellow
CSIRG Division of Entomeiogy, Indooroopilly

{Resource Protection)

Figure 1 Management Structure

it performs the role of

Selenrific
Review
Compiipe

Board
Directos/
Deputy Director
Industry
Research
Comumities
Management

Committee

f

Soif and Stand Resource Fducation and
Management Protection Techuology
Program Program Transfer Program

Industry Research Committee

The Industry Research Commiftee is comprised of
senioy resecarch scientists from all  participating
organisations and the Management Committee and
advises the Board on the research priorities for the
Centre. This committee is chaired by a leading industry
researcher, Dr David de Little from North Forest
Products, and its members are:
Dr David de Little
Manager, Forest Biology, North Eucalypt
Technologies
Mir Peter Volker
Silviculture Superintendent, ANM Foregt
Management
Dr Humphrey Edliott
Chief, Division of SilvicuHural Research and
Development, Forestry Tasmania
Mr Peter Naoghton
Research and Planning Forester, Boral Timber
Mr Philip Whiteman
Technical Manager, Australian Paper Plantations
{resigned February)
Replaced by Ms Sllvia Pongracic
Mr Richard Breidahf
Chief Forester, Bunnings Treefarms
Prof Jim Reid
Director, CRC.THE
Dy Nuno Borralhe
Program Manager, CRC Genetic Improvesent
Mr Robin Cromer
Program Manager, CRC Scil and Stand Management
D John Madden
Program Manager, CRC Resource Protection
Dr Neil Davidson
Program Manager, CRC Education and Technology
Transfer
Prof Robert Hill
Head, Depastment of Plant Science, University of
Tasmania
Dr Geoffrey Gartside {resigned, 18 April 1997
Co-Birector, CR{ for Hardwood Fibre and Paper
Science
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MAJOR DEVELOPMENTS

Optimising selection and mate allocation in tree breeding

WhatX, a now software
program from the CRC for
Termperate Hardwood
Forestry

The atm of a tree breeding program s to maximise the
rate of genetic improvement in pianting stock each
year. This includes selecting the trees 10 he used in a
crossing program, deciding which paies of trees ate to
be mated and what subset of the progeny is to be
planted (deployed). The way this is done will have an
important bearing on the effectiveness of the breeding

program.

An appropriate objective of a breeding program i8
1o determine, from a tofal number of M candidates in a
breeding program, which m selections should be used
for crossing o deployment, such that the progeny
resulting from matings have the highest genelic merit.
However, the breeding population is commonty
structured as familios (prageny from a single mother
iree), so selecting on the basis of genctic merit alone
will result in some level of relatedness amongst the m
selections.  Selection decisions should therefore

include some penalty for the relatedness between trees,

in order to reduce future inbregding in the e
population. The objective tfunction (F) to mas
genetic gain can then be defined as:

H=0y ~kapy
where Gy, is the expected genetic menit of the selegy
group of m wees, k is a specified weight, and ¢, Is
average coancesiry amongst the m trees. The use
high k& will pepalise relaiedness and result in (
selection of unrelated troes. The use of a low k wili g
penalise related trees and some selections will
related. Both G, and a,y depend on the set of m ing
selected.  Finding a solution for this problem
impottant when designing an appropriate Crossing |
a seed orchard or choosing clonss.

However, an obvions problem in finding
optimum directly is that there are a large numbe
possible combinations of m selections from M I
The CRC-THF, in collaboration with Induss
muthematicians at the University of Melbourae
Monash University have developed a simple proge
catied WhatX, to find 2 near optimum solution 0 8
problem. WhatX uses a simulated annealing algorill
to perform the opfimisation. The algorithm has
tested on real data and found to converge comsisel
for a range of parameters (o opiimum soiugions,
given by linear programuning techniques, WhHats
written in C, and compiled for execution undef
DOS or Windows T™ operating system. It should
on any personal computer with a 386 mlcroproces e
betier. A free copy of the software and document
can be obtaingd by contacting the CRC-THE |
goftware is being used by industry in Australia
gverseas in planning the crossing program and @5

of seed orchards.
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MAJOR DEVELOPMENTS

There is much genetic variation deteciable within 3
single eacalypt species, and within commercial species
such as E. globulus it is important to take account of
this variation when making selections for the purposes
of #nproving growth rate and fbre quality, B globuius
has in the past been divided into the subspecics
globuluy, maidenti, pseudoglobutus and bicostata, and
there exists intergrade areas between these subspecies

where they are adjacent, Within subspecies globulus
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there are races that have been defined which have
unifying characteristics just hke those in human
beings. Failure to account for races in genstic models
can have a dramatic effect on the trees that are selected
for a trait (depending on the distibution of race
effects), with gain being reduced by as much as 20%.

A major revision of the race classification of
E. globulus ssp. globulus and its intergrades with
related subspecies has just been compieted by Greg
Dutkowski and Brad Potts using a wide variety of
traits. The data have been collected over many yeass
by Brad Potes” team and North Forest Products’ staff
from North’s comprehensive trials of the 1987/88
CSIRG seed collections. These same seed fots form

the basis of many breeding trials around the world.

.claSSiﬁcati{H} of Eucalyptus globulus ssp. globulus and its intergrades

The traits that have been used include growth, pilodyn
penetration, flowenng precocity, bark thickness, sawfly
damage, and leaf traits. The classification is very
usefsl because it reflects variation in a wide range of
traits, not only traits of economic interest, making i
very robust,

The classification has ideatified a number of new
races which bad not been evident in previous racial
classifications, which were mainly based on capsule
morphology or growth, There is a major division
between the west and east Otway range populations.
Differences between the Furneanx Group have been
found and the boundaries between races in eastemn
Tasmania have been better identified. While the
comfinuous nature of the variation in many areas has
made the delineation of precise race boundaries
difficult, the classification has identified those areas
that are outlying from, or intermediate between, major
ractal groups, and given them sub-race status.

This revision of race classification will allow more
weight 1o be given to race and family information in

picking the best trees.




Pruned tree of E. ritens with
fower 50% of crown
carmovad, at Gould's

plartation near Dover,
Tasmania. The scaffolding
tower provides actess for in-

canopy measurements of
photosynthasis and biomass
digtribution
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MAJOR DEVELOPMENTS

Green pruning an option for sawlog plantations

One option for cstablishing eucalypt plantations for
production of high quality logs for sawn timber and
vereer, is to plant at high densities and then to prune
and thin progressively during the rotation, E. aitens is
highiy suited to the range of sites availabie in Tasmania
and other parts of south-cast Ausiralia for establishing
such plantations. Since 1991, the Forests and Forest
Industry Council of Tasmania has established 7000 ha
o  this  species for
production  of sawlogs.
This resource will partly
replace areas of native
forest in Tasmania which
have begn removed from
sawiog production.
Eucalyptus nitens is a
{ast-growing species which
retains rather thaa sheds
dead branches. Retention
of branches causes wood to
be  kaotty and can
significantly decrease the
quality of wood recovered
at final harvest. This can be
overcome by green pruning; that is, the removal of live
branches to a predetermined height. Green pruning
has the advantages of misimising the size of the central
knotty core of the stem and reducing the incidence of
foose knots. H removal of branches is timed fo
coineide with the vigorous growth phase around
canopy closure, rapid occlusion of stubs will ocour,
mininising the incidence of disease entry.
A detailed study of the growth and physiology of
E. nitens in responmse to green pruning has heen
undertaken by postgraduate student Libby Pinkard,
She has shown that if growth rates are rapid and
pruning is timed to coincide with canopy closure, this
species can be selectively pruned 1o remove (rom the
base) up to 50% of the lower green-crown length
without loss of height or diameter growth oy

dominance. The target tree size for Frst-lify pruning is

about 7.5 m in height, and pruaing to shout 2.7 m
the ground in the first Hft will result in 40%
resnoval, This research has demonstrated thas this v
effective strategy for frst-lift praning and that thinmg
is unnecessary st this pruning. Pruning was showg
induce only transient changes in stem shape,

Removal of 50% of green crown length resulied
# 38% reduction in the total amount of carbon fined]
photosyathesis  each day, but  compansas
physiological changes in the crowa resulted in sl
levels of carbon fixation in pruned and unpruncd in
within six meonths of pruning. The rapid recovery
carben fixation following prunsing was caused §
increases in light-saturated rates of photosynthesis |
up to 175% and greater efficiency of utilisation @
carbon in the crowns in pruned compared to Umgum
lrees. Within 13 months of meatment, SFE-
trees had increased total leal area to a level similas
that of unprused trees.  Similar physinlogin
responses were observed following more severe lewdl
of pruning and carbon fixation may eventually
to tevels similar to those of control trees. Howest
severe pruning {e.g. removal of 709 of green o
tengih} resulted in a 75% reduction in carbon finnl
which significantly reduced growth and may result

loss of dominance.

Table
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CRC Staff

Within centre links
Nusao Borratho

Nuno Borralbo

Greg Dutkowski

Nationat links
Nuno Borraltho

Greg Dutkowsk: and Nuno Borralho

Greg Dutkowski

Cireg Dutkowski and Andrew
MacDonald

Internationsal links
Nune Borralho

Nuno Borralhe (consulant)

Nuno Borralao
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Collaborator(s)

North Forest Producis

North Forest Products, University
of Melbourne, Monash University

Busnings Treefarms

Primary Industries Corporation
{QL.D}, Australian National
University, Hyne and Son

New South Wales Agriculture,
Southern Tree Breeding
Association, Primary {ndustries
South Austratia, Centre for Forest
‘free Technology

Southern Tree Breeding

Association

Southern Tree Breeding
Association

New Zealand Forest Research
instituie

RAFZ, Portngal

Ence, Spain

13

Research

Genetic control of rooting ability in
E. globulus based on a tissue culture
syslem

WhatX - a program fo optimise
selection and mate allocation in tree
breeding

Developing strategies for genetic
improvement of drought resistance

Forest and Wood Products Research
and Development Corporation project
on breeding objectives for sawn
timber in tropical pines

Analysis of genetic trials using spatial
auto-correlation models

Membership of Techaical Commitice
for Eucalypt Breeding

Participation in development of
integrated breeding information
system

Diata modelling

Hstimation of genetic parameters and
prediction of breeding values for pulp
prodection in the E. niteny breeding
program in NZ

Development of breeding strategies in
cucalypis

Analysis of longicom beetle damage
in E. globulus

Within eentre tinks
Allie Muneri and Carolyn
Raymond

SSM Project 3, Aust Paper, NET,
Banmnings Treefarms

Genetic parsmeters and G x E
ingeraction on wood density and
pilodyn and pulp yicld
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Project 2
Woed preperties

CRC Staif

Nationat links
Carolyn Raymond

Carolyn Raymond and Allie
Muner:

Collaborators

SSM Project 3, Australian Paper
Plantations and Busnings
Treefarms

Steve Read, Laurt Shimleck and
Gerd Bossinger, CRC for
Hardwood Fibre and Paper Science

Research

Effect of fertiliser on wood de
and fibre length

Mapping genes that affect camps
activity in Encalyptus
Measuring NIRA

Project 3
Molecular geneties

Within cenfre Hnks
René Vaillancourt

René Vaillancourt

National Enks
René Vaillancourt

Internationat links
René Vaillancouri, Dot Steane

Brad Potts Gl (Project 4)

Jim Reid GI, Project 6; Brad Potts
G, Project 4

Caroline Mohammed, CSIRG and
Dept of Agriculture, Uni of Tas;
Mike Powell, NIp

Wayne Powell Head, Cell &
Molecular Genetics Dept Scottish
Crop Research lastitute, UK

QL analysis in £ globulus

Population genetics of £ slvdy

Geneties of Mycosphaerella
esistance

Develop microsatellite markers b
E. globulus

Project 4
Genetic parameters

Within centre links
Brad Potss

Brad Poity

Brad Potts, Andrew MacDonald,
Greg Dutkowski, Nuno Borsatho

National finks
Brad Potts

Brad Potts, Greg Dutkowski, Nono

Borratho, Peter Volker

Brad Potts and Paul Tilyard

Antheny Clarke, RP Project 4;
Sandra Hetherington, ANM

John Madden, RP

Wayne Tibbits snd Mike Poweli,
NET

Peter Gose, STBA: David Pilbeam,
Bunnings

Peter Gore, STBA; Sifvagene Pty
Led; . Spencer, CSIRO; NHET

Raymond Bereton, DELM

Genetic control of susceptibility
E. globulus o sawfly defoliation

Phytochemical framework for
studying eucalypt pest [nleracti

Age to age comelations for growl
in F. globulus

Selection and genetic control of
incompatibility

Genetic control and estimation 1
breeding values for flowering 1198
in E. globulus

Flowering patterns in B, globults
and their effect on the reprndut
success of the swift parrot




CRC Staff

Brad Potts
Heidi Dungey

{nternationat links
Brad Potig

Brad Pous
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Collaborators

Peter Ades and Angus Camegie,
Uni of Melb

Tom Whitham, Uni N Arizona,

R ipinza, Cooperstiva de
Mejoramiento Genetico

Research

Crantitative genetics of
Mycosphaerelln spp. resistance

The effect of forest tree genetics on
biodiversity

Production of a manual on
controlled pollination

Preject 5
Vegetative
Propagation of
Selected Genotypes

‘Within centre links
Jean-Noél Ruaud

North Bucalypt Technologies, sole
industry partner with tissue culture
facifitics

Micropropagation and somatic
embryogenesis

Project 6
Breeding systems
and development

Within centre links
Pean Williams, Brad Potts and Jim
Reid

Pean Williams, Brad Potts and Bm
Reid

Dean Williams, Brad Pottg and Hin
Reid

Prean Witliams, Brad Poits and s
Reid

Brad Potts

National links
ean Williams, Brad Potts and Tim
Reid

Internagional links
Tirn Reict

Phil Smethurst, Chris Beadle, Dale
Worledge and Aan LaSala, SSM

Sandra Hetherington, ANM

Keisey Joyee and Michael Powell,

NET

Peter Kube, Forestry Tasmania

‘Wayne Tibbits, NET, Sandra
Hetherington, ANM; Peter Gore,
STBA

John Ross, Dept Plant Sci, Uni of
Fas

Peter Davies, Comel} University,
USA

Hifects of environmental and
sitvicultural factors on flowering in
E. nitens

Genetic control of precocity
flowering in E. nitens

Interaction of fertiliser and
paclobutrazo! on flowering in

F. niteny and environmental effects
on flowering of E. nftens clones

Effect of spacing on E. nirens
flowering
Techaical manual on reproductive

hiology and controlled pollination
of Eucalyptus

GA shibitor effects

Hormonal control of flowering
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Seil and Stand
Management

Project 1
Plani preduction
and water use

CRC Staff

Within centre Hnks
Chsis Beadle, Ann LaSala and fane
Medhurst

Chris Beadle and Dale Worledge

National Hnks
Chris Beadle, Paul Adams and
Philip Smethurst

Chris Beadie and Dale Worledge
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Coltaboraters

Boral Timber

ANM Forest Management

Neville Mendham, Ag Sci Dept,
Uni of Tas; Paul Dredge, Forestry
Tasmania

CRC for Hardwood Fibre and
Paper Science

Research

Development of thinning regimes
E. nitens plantations

Scheduling irrigation in cocalyp
plantations and impacts of imizay
on wood guality

Weed management studies

Impacts of available water on o
quality, cambial development and
diameter growth of E. globulus and
E. nitens

Project 2
Dynamics of carben
and nuirients

‘Within centre links
Robin Cromer and Ann LaSala

ANM Forest Management, North
Eucalypt fechnologies, Boral
Timber Tasmania

Experimental sites for nutrition
research

Project 3 | Within centre links
Nutrient supply and | Philip Smethuryt, Chyis Beadle Neville Mendham, Ag Sci Dept, Weed management studies
acquisition | and Paul Adams Uni of Tas; Panl Dredge, Forestry
Tasmania
National links
Philip Smethurst Phil Moody and Jonnie White, Bifects of soi] water content en X
DPI Queensland availability and uptake
Philip Smethurst and Trevor [an Newman and his group, Nitrogen uptake studies using
Garnety Physics Dept, Uni of Tas microelectrodes
International links
Philip Smethurst Giunda Matschonat, Uni Bayrewth,  Solid-liquid phase pattitioning of
Germany NHy
Project 4 Within centre links
Modelling plantation Michael Battaglia Libby Pinkard, SSM Project 1 Modelling photosynthesis folkwin
systenss pruning

Peter Sands and Michael Battaglia

Peter Sands

Neno Borsatho, G Project |

Clare McArthur, RP Project 3

Significance of ProMod for
identifying physiological traits fol
breeding objectives

Modelling animal behaviour



CRC Staff

Michael Battaglia

National Enks
Michael Battaglia, Daryl Mummery
and Peter Sands

Peter Sands and Michael Battaglia

Enternational links
Perer Sands
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Collaborators

Steve Candy, Forestry Tasmania

Regional Forest Agreement, Bureau
of Research Science, Forestry
Tasmania

Bilt Rawling, CSIRG Forestry and
Forest Products, Melbourne

Eberhard Voir, South Carolina
Medical University, USA
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Research

Relationship between site gualiy
andd defoliation by Chrysophthoria
bimacidata

Develop and provide software 1
implement ProMod For use in
predicting potential productivity
based on bioclimatic factors

Scheduling irrigation in the

Murray-Darling

Application of S-systems o forest
growth modeling

Resource
Protection

Project ¥

Leaf and tree
factors influencing
host {ree location
and aftack by
insects

‘Within centre Hnks
Jotm Madden

National Hnks
Johwn Madden

John Madden

Chris Beadle

Dy Richard Milner, CSIRO
Hatomology

P Christine Stone, State Forests,
NSW

Entomological research and canopy
dynamics

Entomopathogens

Emtomological research

. Project 2
Control of inseet
defoliators

Al staff

All pariners

integrated Pest Management
Program

Project 3
Vertehrate
brewsing in
euealypt
plantations

Within centre links
Chare MeArsthur and Sarah Scott
{Hons student)

Clare McArthur and Mark Fhint
{Hons student)

Clare MoArthur and Jenny Sprent
{Hons student)

James Bulinski and Clare MeArsthur

Brad Polts, GI Program; David de
Linte, NET, Sandra Hetherington,
ANM

Sandra Hetherington, ANM: Mick
Statham, PDPIF;, Gthmar Buchmann,
Dept Zoology, Uni of Tas

Sandra Hetherington, ANM
David de Litle, NET: Sandra

Hetheringion. ANM; Peter
Naughton, Boral Timber

Genetic basis of suseeptibility of
Eucalvptus species and hybrids to
possum damage

Secdling damage as a funcdon of
choice of feeding patches by
pademelons and Bennett's wallabies

Food availability and diet selection
of herbivores on a plantation

Risk assessment model for
predicting damage to plantations by
vertebrate browsers
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CRC Staff

Nadia Mazsh and Clare McArthar

Kirsten o Mar and Clare McArthur

Clare McAsthur

Clare MeArthur

National links
Klirsten le Mar and Clare McArthur

Collaborators

David de Listle, NET

Dravid de Little and fan Blanden,

NET

Sandra Hetherington, ANM

Paul Dredge, Forestry Tasmania

Mick Statham, DPEF

Research

Browsing of Encalyptus secilling
in plantations by marsupiaf
herbivores

Use of encalypt plantations and
surrounding habitat by three
marsupial herbivore species

Preferences of possums and
pademelons for seedlings of
forestey species

Roile of cover crops in control of
browsing damage

Use of eucalypt plantations and
surrounding habitaf by three
marsupial herbivore species

Project 4
Biology of other
insects

Within cenfre links
Zoltar Lukacs and Tony Clarke

Tara Simemul and Tony Clarke

National links
Zoitan Lukacs

North Bucalypt Technologiey

North Bacalypt Technologies

Rebert Floyd, CSIRO Eatomology,
Canberra

Autums gum moth field research

Biology of fire blight beetle

Parasitoids of autums gum moth

e ———

l‘?"' “



RESEARCH

Genetic  Introduction
pr(}vemen{ The program aims to improve the prodoctivity of
- Program

|
plantations by Improving the genetic gualily of

planting stock.,  This requires two major thrusts.

Manager  pgdy, the characteristios required in plantation trees

i Nuno Borratho {breeding objectives} and the natural variation in traits

affecting these objectives (available genetic resources)

must be identified, and then reliable estimates of the

heritability  of  these characteristics  {genetic

parameters) determined. This information should then

be integrated (using advanced statistical models) so

that breeding programs can be effectively managed,

Secondly, once genetically superior material has been

identified, ¥ must be transferred fo plantations as

quickly as possible either by seed or by vegetative
propagation,

Research camied out in the program has made
important contributions {o our understanding of
£y cconomic aspects of breeding and breeding

carch decisions, (1) relafions between wood properties and
the end wse Tor the wood, (Bi) genetic structure of

native and domesticated populations, (iv) inheritance

, of traits of ecomomic or adaptive importance at the
o moelecular and gquantitative level, and {v) the ability to
manipulate fowering and vegetative propagation of

cucalypis.

Project 1  Strategies for breeding and

beader  daployment
Dr Nuno Borratho

stagy  Dackground
Mr Pay; Chambers This projcct aims to select elite frees more accuralely
i Mr Greg Dutkowski for breeding the next genération of ecucalypt
Mr Xiaﬂming Wi plantations.  Thiz involves: (i) clearly defining
> Michelfe MoGranahan breeding objectives for the pulp and paper, and sawn
Me Andraw MacDonaid timber production systems, (i) developing improved
. statistical models to predict the breeding vatue of g tree
{1 value as a parent) using available information from
all sites, measurement ages and generations, (i)

optimmising sefection and crossing 1o take account of
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the economic importance of different traits, and (v)
recognising the genetic and reproductive consteaints
characteristic of the species,

The project also provides direct support to industey
pariners in the implementation of results n their

breeding and deployment programs.

Outcomes

= A collaborative project between the Genetic
mprovernent Program, indostry partners, and
mathematicians from the University of Melboume
and  Monash  University  resubted  in the
development of simple software 1o help breeders
choose which trees 10 use in & crossing program, or
which clones 1o deploy in 2 seed orchard, The
program, called WhatX, is frecly aveilable. The
software will be used for the colling of seed
orchards by North Forest Products and Forestry
Tasmania and the selection of clones for grafted
seed orchards by the New Zealand Forest Research
instinte.  Jis uwse has been demonstrated o the

Southern Tree Breeding Association.

= There has been considerable progress in the
development of more offective breeding strategies
for irees, in pacticuiar the evaluation of the so-
catled ‘rolling-fromt’ breeding. ln ‘rofling front’
breeding, all operations are caried oot on an
annual basis, with expected Dreeding values being
updated regularly using Best Linear Unbiased
Prediction,  Swmulations have found that, for a
fixed amount of resources, gains per unit tme for
‘rolling front’ breeding results are over 25%
greater than for iraditionsl discrete geperation
breeding. ‘Rolling front’ schemes are being
implemented by the Sounthern Tree Breeding
Association, RAIZ (Portugal) and Cooperativa de
Mejoramiento Genelico (Chile).

+  Bruce Greaves’ Phid research has shown that the

optimum  selection age for wood density and

growth in E. nifens scoms o be avound three years,
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much earlier than previously thought. This may
dramatically affect the way selections are made i

euealypls,

Fibre length has been identified as the single most
impostant (rait for minimising the cost of
produciton of mechanical pulp from pines. This
resut is being used as part of Paul Chambers” PAD
to define appropriate breeding objectives for pine

plantations grown for pulpwood and sawn timber.

The importance of accounting for race in the
prediction  of breeding values has  been

demonstrated for a number of traits.

Clonal seed orchasds or the conversion of existing
trials to seed orchards, have been shown (o be the
mast effective strategies for maximising economic
gains from breeding of temperate eucalypts in
Australia. While family based clonal forestry was
not recommended because of high unit plant costs,
& target for lowering plant costs was identified
which if reached could make clonal forestry

competitive with other opltions,

Survival has been shown (o be more important than
individual growth in breeding for maximum
volugie gain per wnit area when mortality is higher
than 10%.

A collabosative project with Ence of Spain has
shown that resistance of E. globulus 10 longicorn
beetle (Phoracantha semipunciata) is under
maderate genetic control and there is substangial
race variation. The insect is responsible for severe
mortality in drought-prope environments in many

countries aroumd the world, ncluding Austraiia,

A simple model fo incotporate measurements at
different ages into prediction of breeding values,
by accounting for changes in selection accuracy as

a funcon of age and repeatability of annual

growth increments, has been developed by

Goals

Xianming Wei. The method i3 already byjp.

in a nember of breeding programs.

A more complete genetic model, which 4|,
additive and dominance effects, epistatic |
and inbreeding depression, has been el
applied o foresiry by PhD student Craig 5
in collaboration with the Animal Genete
Breeding Unit at the University of New E
{New South Wales). This mode! allow
estimation of the breeding value of e

different levels of inbreeding.

New analytical methods for the estimati
breeding valuecs and genetic variances (&
Information REML and Gibbs Sampling) haw|
explored in large breeding populations
complex pedigrees and data structures, The fin

is now being routinely used in daia analysis.

Cenire staff, Greg Dutkowski and
MacDonald, have been involved in the devalog
of an integrated breeding information system 8

Southern Tree Breoding Association,

Determine the improvement in the nccun
predicted breeding values from using

medels” which account for spacing and o

Determine the reliability of breeding
oblained for E. globulus using data from a
different environments, and implicatioss
national and infernational exchange of 2o

material
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Pr Oi ect 2 Wood properﬁes = Wood core sampies have been collected from four

Leader
T Gasolyn Raymond

Staff
Dr Aliie Munert
' - Wi Bruce Greaves

W Jason Lawson

Anidtew MacDonatd
S cote samplas from

- 4 the Gog Range,
Northern Tasmania

Background

This project provides a direct Iinkage between the
CRC for Temperate Hardwood Forestry (CRC-THF)
and the CRC for Hardwood Fibre and Paper Science
(CRC-HFPS) aHowing for development of joint

projects and the sharing of new techsology such as

SilviScan, Near Infrared Reflectance Analysis (NIRA,

an indirect measure of kraft pulp vield) and celiulose

analysis between the Centres. Rescarch is conducted

in coilaboration with the pulping laboratories of the

industry partners. A major study with
ANM on the relationship of wood and

paper properties was completed this year.

Work in  the

concentrated on:

CRC-THF  has

+ defining the relationship betwoen
wood, pulping and paper properiies;

»  developing non-destructive sampling
sirategies  for wood and  fibre

properties;
» determining the feasibility of altering

wood properties by breeding and
silvicuiture.

Outcomes

Non-destructive  sampling work has  been
completed with strategies determined for basic
density, NIRA, fibre length and fibre coarseness
for B. globulus and E. nitens based on stodies of
iongiudinal (lesgthwise) variation within trees.
Sampling recommendations have been provided to

industry and implemented immediately.

The joint CRC report on ‘Sampling plantation
eucalypts for wooed and fibre properties” has been
rewritten for

culensively restructured  and

publication as a book in the latter half of 1997,

E globulus progeny trials across southemn
Australia {from Western Australia to Tasmania) to
examine gonotype by environment interactions for
basic density and NIRA.

A new joint project has been established between
Forestry Tasmania, ANM pulping laboratory and
CSIRO Forest Products laboratory io examine
genctype by environmesnt interactions for basic
density, wood colous, fibre length and microfibrii
angle in E, niteny. Core samples have been taken
from familics at three sites in Tasmania. This
nroject is part of a PhD project for Peter Kube
{Foresiry Tasmania).

Three fertiliser trials have been sampled in Victoria

and a fourth trial will scon be sampled in Western
Australia,

(oals

Publish the book on sampling strategies, and
participale in teaching at a joint CRC workshop on

this fopic.

Implement cellulose determination method

recently developed by CRC-HFPS.

Complete processing and analysis of E. globulus
and E. nitens cores and determine the magnitude
snd importance of genotype by environment

inferactions,

Process cores from fertiliser trials to examine the
effecis of nlrogen and phosphorus ferliliser
applied al triaf establishment on basic density, fibre
length, NIRA, cellulose, N and P content of the

wood.
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Project 3
Leader

Dr Fené Vaillancourt
Siaft

Prof Jim Reid

Dr Brad Potis

Dr Dorethy Steang
Mr Peter Bundock
Ms Alexandra Mitchell
Mr Andrew Milgate
Mr Stuart Skabo

My HMamish Jackson

Molecular genetics

Background

The objectives of this project are to

develop molecular markers {simply inherited
genetic factors) that can be used for fingerprinting

TRES]

use markers to study population and species

relationships within Fucalyprus,

use molecular markess 1o study the inheritance of
guantitative trait loci {(JTL} such as growth and
wood properties, in order (o ascertain the
usefuiness of Marker Assisted Selection (MAS),

Outcomes

»

Fne-scale genetic strueture was detected in
E. globulus ssp. globulus forests. Trees within
25 m of one ancther were highly related and there

was i abrupt drop in genetic simelarity after 25 m.
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Figure 2 Average RAPD

sirflatily {simple maiching
cosfficient) observed in

E globttus ssp. globulus
showing that RAPD
markers can be used fo
disfinguish different
degrees of refationstip
amaong individuals (Nesbilt
et al. in press)

Collectors of native E. globulus seed should
sample trees separated by a minimum of 25 m to

avoid collecting closely related individuals.

E. globulus ssp, globulus has a level of genetic

diversiy that is average for a eucalypt species with

& regional distribution.  However, the iy,
genetic differeatiation between localities

is high compared to other eucalypis.

= Inapilot stady conducted in 1995, a sparse
miap (a map of gene order along the chrmmee
way construcied and used o delect 3 O
growth. To confirm the usefulness of carmn
studies to search for QTLs, this study
expanded and will provide a reference muy

globulus.

» The search for microsatellites (markeis
numerous alleles, ideal for paternity and "
analysis) in Eucalyptus was rewarded o
discovery of our first such marker, 1o make
rapid progress we have embarked on a oogp
study with Wayne Powell (Head, Cdl
Molecular Genetics Dept, Scottish Crop Re
Enstitute, UK).

Goals

+  Develop microsatellite DNA markers
« hnprove the E. globulus linkage map
»  Complete an isoryme survey of E, globulus

»  Suwdy resistance o Mycosphgerella bt

E. globulus using molecular methods

+ Complefe a survey of cpbNA and ils variatiod

globulus and in the series Viminales



“preg Project 4

nd gy Leader

D Brad Potis

J Siaif

m Mr Peter Kube

Mr Peter Voiker

ing Mr Paul Tiyard
108 ]

s Helena Nermut

Ms Corinna Kelly
Mr Mike Powell
Dr Wayne Tibbits

g K&Hy, Honowurs

il bark
5O E globutus

Genetic parameters

Background

This project provides the fundamental quantitative

genclic  information necessary for  effective
exploiation of forestry species for breeding and
assessment of breeding options. Tt specifically aims fo;
+ provide basic information on genetic variation and

inheritance {genetic parametersy for walts of

economic and biological impostance;

= determine the religbility of genetic parameter and
breeding valve predictions derived from open-
podiinaied (OP) progeaies;

= provide the biological and genetic information
necessary to assess the role of interspecific hybrids

in eucalypt breeding;

= identify and provide specialised, pedigreed genetic
material o support molecular and quantitative

genetic studies.

Outcomes

= A nmew racial classification of E, globulus ssp.
globuluy and intergprade populations which has
been developed (see Project 1) to summarise
patterns of variation, allows consistency in sced lot
classification and incorporation of race into mixed
model analyses. Thirteen races and 21 sab-races
have been identified. The classification is believed
to be robust as it is based on genetic variation in 32
variables which encompass fraits such as growth,
survival, flowering precocity, vegetative phase

change, bark thickness and wood density.

* The time to first flowering is 3 major factor
slowing progress in breeding programs. We have
now shown flowering precocity is highly heritable
in E. globulus, exhibits little genotype x
environment interaction, and at the gesetic level is
slightly positively correlated with growth rate up to
sge four and with wood density, In E. globulus and
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other specics, the transition to reproductive
maturity has bheen shown 1o be genetically
independent of the transition fo adult foliage.

= Major genetically based differences in relative
shickness of bark have been demonstrated between
races of E. globuluy, and this may have an impact
on the efficiency of using over-bark measurements

of diameter as a selection trait.

= Fieid trials have shown lasge differences between
eucalypt species in susceptibility to possam attack,
a trait which is generally inherited in an
intermediate manner in F; hybrids, Viraally all
the genetic variation in susceptibility within the
populations of E. globulus studied was nom-
additive, whereas both additive and nor-additive

genetic vartations were detected within E. nitens.

Goals

=  Determine the genetic confrol of bark thickness,
Howering time and vegetative phase change in
E. globulus

»  ldentify age-age corrclations for growth in basge
population (age eight years) and controlled crosses

{age six years} of E. globulus

= Determine the level of non-additive genetic conirol
of pilodyn penetration in £. globulus and E. nitens

using confrolied crosses

*  Determine the performance of hybrids between

E. nitens and E. globulus

»  Review genetic parameter estimates from the

E. globudus base population
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Project 5
Leader

Dr Jean-Nodl Ruaud
Stall

Mr Keith Chirehilt
Mr Scolt Pepper

{3 Jean-Noé! Ruaud

Vegetative propagation of
selected genotypes

Background

The development of clonal forestry for femperate
cucalypts has great potential.  However, conventional
propagation methods are usually not ecconomic and thig
has led to the development of in virro techniques. Our
project has developed a new micropropagation
procedure {called IMP) usefnl for research projecis
such as estimates of genetic control of rooting ability.
We have also been involved In developing somatic
embryogenesis which has a great potential for the
large-scale vegetative propagation of genetically

improved genotypes,

Outcomes

+  Somatic embryogenesis has been gualitatively
mnproved by modification of culture media
{nuiriion as well as physical slatus). Four
embryos developed 1o the mature stage, two of the
four germinated and are stifl developing on 2

simple medivm without growth regulators.

Goals

Accurate estimates of genetic control of
abifity, survival and mudiiplication rate,
cuttings and tissue culiure, were obtained |
three large controlled pollinated rooting j
experiments, one in collaboration with
Hucalypt Technologies (o CRC Partner) and
with RAIZ (Portugal). The analyses will allg

two companies to identify superior pen .

large-scale clonal programs,

The comparison of zygotic {sced) and
embryo development is underway: A
capsules were sampled every fortoight for
weeks, and placenta structures were excised

fixed,

A field trial aimed at comparing tissue ©
E. globulus plants with halt-sib seedlings hash
established in collaboration with North P

Produces,

Compare the zygotic and somatic cmbryopss
process at the cellular level (histological
atmed at understanding the blockage in the soE

gmbryo development
Complete the establishment of the serfes of
irisls comparing seedlings and cugting e

from known families



Project 6

Leader

prof Jim Reid
Gtaft

Or Brad Polts

pr Cralg Hardner
M Dean Witlams

Ms Alexandra Michell

for
i

lyi Controfed potfinaiion of
Hhaipag M,

ﬂnu s04t! prehas, Ansar
Creek, south-castorn
Tasmania

Breeding systems and

development

Background

The aims of this project are to!

develop an uaderstanding of the control of
flowering i E. globulus and E. niteny,  In
particular, identity the role of hormones in
combination with the effects of environmental

factors in promoting flowering,

imvestigate factors affecting inbreeding in native
stands and the impact of inbreeding on estimation
of genetic parasmelers and genetic gain, and the

management of breeding populations;

examine genetic, eavironmental and silviculoral
factors influencing the guantity and quality of seed
produced from orchards of k. globulny and

E. nitens;

develop more efficient means of controlled
poliination and systems for mass supplementary

pollination;

determine the role of the plant hormones, abscisic
acid, gibberellins (GA) and auxin {IAA), in

seasonal variations in growth and development;
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Outcomes

One of the highest levels of Inbreeding depression
for a forest tree species was detected in the rates of
survival of a 1S-year-old F. regnans plantation,
Cutcrossing levels at planting were 59%, but this
increased to 83% after 15 years following inense
post-planting selection against selfs, with selfs
unlikely fo survive o reproductive maturity in
native stands. ‘This sclection was shown {0 re-
distribute phenotypic variation, Variation in the
survival amongst the OP familics was unrelated to

additive genetic effects or the performance of selfs.

Long-term field trials have been established to
examine the effects of () different levels of
mbreeding on genetic parameters and (i1} the
relatioaship between breediag value and the

performance of open-pollinated and self families,

The growth of controlled crosses between trees
separated by varying distances has provided the
first evidence of a family group struciure in native
forests of E. globulus, which has been confirmed,
at a smaller scale, with molecular markers (Project
33, Progenies from crosses between nearest-
flowering acighbours were less vigorous than
crosses betweer mafes separated by grealer
distances. Nearest-flowering neighbours have an
average relationship equivalent (0 at Jeast half-sibs.
There was no evidence for inbreeding depression
when parest trees were separated by 250 m or
more, suggesting a relatively sharp decline in

relatedness with distance.

Alternative GA. inhibitors, prohexadions and CCC,
have been ineffective in influencing vegetative
growth of 18-month-old E. nitens seedlings when
applied as water based foliar sprays, whereas the
widely used inhibitor paclobutrazol produced a

significant response.
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= A manual on controlled pollination of B, glebulus * the synergistic eilects of nitrogen
and £ nitens has been published in collaboration paclobutrazol applications on flowering nbung
with sciestists from Chile. i E. nitens,

= the effect of spacing on flowering and gy
Goals oo
abundance in £, nifens;

Determine:

. . - *  the potential of developing g one-stop polling
+ the genetic control of flowering precoeity in new ' g P patiinag

system using (1) pollination at anthesis and |

base population trials of K. nivens;
style removal weatments for E. globulus g

+ the effect of nitrogea and phosphorus fertilisation E nitens

on flowering precocity and abundance in E. nitens;
* the effect of water stress and altitude on flowering
abundance und synchrony, capsule set and seed

quality in F. airens,

Litter fraps used to moniior
fowering, Lewisharm,
stutftern Tasrmania




Soil and
Stand
: 'gement
Program

Kanager

| Mt Robin Gromer

Project 1

Leader
Ot Chris Beadie
Staff
U Neit Davidsor
| Mr Greg Unwin
“Iﬂ Hovenden

Dt Don White
_ Mr Mark Hunt
M5 Livty Piricarg
| Wr Payy Adams
1 '_ Medhurst

| % Sven Ladiges
i .-. Westphaten

Y Dugaid Close
M8 Matia Oy
M1 Doy, Woriedge
Ray Meleog
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Introduction

The Soil and Stand Management Program aims to
develop silvicuitural management and planning tools
which will optimise the economic return to forest
growers {rom their invesiments, while ensuring that
management practices are sustainable over future
rotations. In order to achieve this, research projects
have been developed to examine forest growth and
yield in relation to environmental factors, particularly
temperature, the availability of water and nutrients and
soil physical properties, and silvicultural practice, for
example application of fertiliser, irrigation, prunisg
and thinning. These studies will allow description of
the functioning of . plantation ecosystems in
quantitative terms and, using modelling procedures,
simulate outcomes from aliernative management
systems, predict the potential produciivity  of
individual sites more accurately, and idensify the
degree to which environmental factors and silvicaltural

practice influence growth,

Plant production and water use

Background

"The aims of this project are to improve the productivity
and quality of cucalypt plantations for pulpwood and
sawn timber through an understanding of their
physiological responses o envirosmental factors and
sitvicnltural practices. Photosynthetic, water-relations
and waler-use characteristics have been measwed in
the confext of the production of leaf area and biomass.
The environmental variables of most concern o the
project have been available water and temperature, and
some attention has been given to available macro- and
micro-putrients.  The sHvicsltural practices of

irrigation, praning  and  thinning, vegetation
management and fertiliser application all have an
impact on photosynthetic production and have been
the focus of several studies in the project. 1n addition

there are student projects which consider the impact of

logging, clearing and natural disturbance on
regeneration and growth in wet and dry sclerophyll
forests.

Qutcomes

+  Cold-hardened seedlings of £ nmiteny and
E. pauciflora have a higher pholosynthetic
capacily and increased capacity for dissipation of
non-radiative energy than non-hardened seedlings,
thereby  decreasing the  susceptibility  of
photosynthesis  to  photoinhibition  at  low
temperatare. Faster recovery from photoinhibition
ohserved in & pauciflora is consistert with Hg

oegurrence in colder habitats than E aitens,

= A conservative relationship between the
photochemical efficiency of open PSII centres
{(F,//F5") and the propostion of absorbed light
utilised in PSIL photochemistry (fpgyy, measured
as DF/F,’') across a range of green plants,
including E. nitens, can be used to predict minbmal
fluorescence, F'. The ratio of observed ¥ to that
mredicted by this method is a possible indicator of

photodamage.

= Eucalyprus globulis maintained a higher ratio of
teaf area to sapwood area than E. afrens during the
first six years of growth and this was independent
of water availability, ¥t can be shown that there is
a positive correlation between stem hydraslic
conductivity and water availability. E. globulus
grew more rapidly than E. nitens under irvigated
and rainfed conditions and this highlights the
importance of conductivity to growth during

pertods of drought.

= T growth rafes are rapid and pruning is fimed to

coincide with canopy closwre, E. nitens can be
selectively pruned to remove 50% of lower green
crown length without loss of height or diameter
growth or dominance. Pruning induces only

fransient changes in stem shape.
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Staff cont.

Mr Martin Tyson

Mr Mark Grubert

Mr Charles Warren
My Matthew Marrison
Mrs Natalie Papworth
Mr Paul Black

Br Greg Holz

Mr Peter Naughton
Ms Sivia Pongracic
Mr Bilf Nellsen

Ms Sandra Hetheringlon

Light sensors {see
horizomal barg from boltom
of phata) uged io sfudy Hght
cfimafe within g Bucalypius

nitens planfation where
growtl rate has been
redfuced by competiion
fromm sifver waitle (Acacia
dealbata)

»

Competition from regenerating Acacte dealbata in
eucalypt plantations peaked at age two 10 $ix years
before declining as the 4. dealbara canopy was
suppressed. At ages two to four vears, £, nitens’
basal area was highly correlated inversely, with
both A, dealbaia stem frequency and basal area.
However, by age six years no such relationship

existed.

A, dealbate regeneration confributed significantly
to stand water use in cucalypt plantations, although
in this study there was 0o evidence that compelition
for water per se limited growth of the eucalypts,
The relative contribution by Acacias 1o stand water
use was greater in four-year-old than in eight-year-
old eucalypt stands.  However, total water use,
which decreased with the proportion of Acacia

competition, was less than would be expected for a

closed eucalypt canopy.

{zoals

Clearing native forest sites with an gy
increased dinmeter and volume incren
subsequent plantations at age siX (0 sevey
compared o clearing with a bulldozer, The
indicate that clearing practice can have ap
on growlh at least in the medium ferm and
a strong case for Hmiting the use of il ,

standarnd blades,

Provide a physiological base for fenbliser-ing

micronuirient deficiencies

Describe the impact of irrigation and

wator on wood guality

Develop physiological indicators for desenibug

carly establishment of encalypt seediings

Measure the impact of weed competition 08

growth of B globulus

Determine the effects of thinning on

development of leaf arca in £ nireny
Describe the impact of clearfelling on microcli
st the boundary between unlogged forest §

logged coupes in wet sclerophyll forest
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Project 2 Dynamics of carbon and nutrients  Outcomes
- reader  Background *  Imcrease in stem biomass of E. nitens occusred
Ve g Cromer  The aims of the project are to! between two and three years of age in response to
he g E t fertiliser on several important soil types: yell
st + investigate the accumulation, allocation and everal smpartant soil types: yelow
4n i ] i M . ; . odzolics derived § datone in centfral
; I Dr Rebi Mista cyeling of carbon and autrients in plastations of poczolics derived xom mucsione in ceiira
1 el ) , T ia £ANM, Tira Shea and West Fleld) and
ina Toixeia E. nitens and E, globulus, particularly in response asmania (A1 b ) a
e ; . S red clay loams derived from basalt Tt
Ann LaSala 10 nutrient availability; ¥ o
as Tnbul eastern Tasmania (BT, Nunamara).
A » determine the partitioning of biomass and sustrients
s Linda Baflard . ‘ = In two of the above experiments, N and P were
15 0 1Oofs;
iF Anchew Gibbons applied in factorial combination, and the primary
M MartinTyson  * identify specific numient deficiency or toxlcity element which lirsited growth was nitrogen. By
ir Mark Grubert problems that become evident in plantations. age three, stem biomass in the optimal fertiliser
Dy Greg Holz Growth of hardwood plantations in response to rreatment showed greater than 30% increase over
&l Porngracic  additions of the mator nutrieats, nifrogen (N} and controls {eg Fig. 3a).
: f Palar Naughion pheasphoras {P), has been studied in five fertifiser mials At one site (Westfield) where significant growth
1 fidfa Hetheringtan  established in 1992 and 1993 on representative but responses to fertiliser have occuned in E. nitens
a contrasting sites in Tasmania, These frials have been since age two, a significant increase in the
conducted in  colizshoration with ANM  Forest allocation of biomass to  above-ground
Management (ANM), North Eucalypt Technologies components was observed in trees treated with
: (NET) and Boral Timber (BT). The experiments have fertiliser at two and 26 months compared with
also provided bmportant field study sites for other unfertilised treatments (Fig, 3b). A similar effect
projects in the program. was observed for allocation of P in biomass
componenis but not for N.
20
] o
1{‘3 B'
FOO | ¥t 0mass
& N3 o 15 -
0 N3 2 >
o /6
§ 10 4 \
i o
b A%
= 5 o
= ©
e o
L
= 6
0 ¥ ¥ L L] r
T i g 10 26 30 40 50
2 3 1
Above-ground (Mg ha™)
Age (years)

0 1y W!mguT Of slem biomass (woad plus bark) i E. vitens at Nunarnara
il i Srtliser treatments INT=0, N3=150, Nd=300 kg ha" T elomental

Figurs 3b. Difference in aflocation of bivimass between below-ground and
above-ground components of £. nitens frees af Wesifield. Symbols denoie

troes from unfertifised control ——} and fartilised (- - - )
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Project 3

Leader

Dr Philip Smethurst
Staft

Dy Habi Misra

Mr Trevor Gamett
Mr Daniel Mendham
Mr Martin Morond
Ms Paulina Teixelra
Mr Paul Adams

Ms Linda Ballard

Mr Rick Hand

Ms Joanne Dingle
Dr Greg Holz

Ms Sandra Hetherington
Mr Poter Naughion
Ms Sivia Pongracic
Dr Chiis Shedley

Mr Warig Baoping, visting
scientist from China,
studvintg phosphorus

dvaltability and root growth

around the spois of
fortifiser applied at the ime
of planting, in & newly
gstabished plantation of

E. nitans

Nutrient supply and acquisition

Background

The aims of this praject are:

¢ io determine the nuirent supply characteristics of
the makor soif fypes on which eucalypt plantations

are commonly grown;

o determine the Factors which control nutrient

acquisition by tree roots;

« {o mnprove the management of nutrients,
particularly fertiliser applications, in order o
increase the productivity and profitability of

planiations.

Outcomes
*  Measurements made at several sites in Tasmania
indicate that N supply is often adequate to support
high growth rates of £. nitens for up to two or three
vears after planting, especially on ex-pasture sites,
but trees on some ex-forest sites will require N
fertiliser at time of planting.
Avatlability of N i3 low in older
plantations (three fo siX years
old) on ex-forest sites, which has
led to strong responses in {ree
growth fo application of N

Fertiliser at this age.

* AL age thiee years B nitens
plantations at two sites showed a
strong response to applications
of urea festiliser (an ammonium-
N source}, despite apparent high
availability of nitrate-N at both
sites. This observation has reinforced our previous
speculation, based on solution culture studies, that
this species may not be able o fully wtilise alf the
nitrate available to it in the field and that

ammonivm-N sources would maximise N uptake,

= in a soil with a high P-fixing capacity, o
application of diammonium phosphate s plag
resulted in high P availability for at loast fouyy
{and probably most of the rotation) ang ey
ingreased root growth around and Hnder
fertiliser spot (Fig. 4a). It is unlikely that neseg

tertilisation will be needed.

* The commonly used methods for defemy;
‘avatlable’ nutrients in soils (KCHexin
ammonium and nitrate, and Bray Moc-caime
P} were found to be reliable predictors of sily
concentrations in soil solution buat unrelishls
predicting concentrations of ammonivm

phosphate.

*  Most of the increase in rooi-length density durl
the first three years of a rapidly growing £. ni¥
plantation occurs during the second year of grog
(Fig. 4b). More than 50% of roots were withinl
upper 33 om of soil. Such a high density of
raots {ie >2 cm cm‘3} is likely to have prafy

rapid uptzke of mineralised and applied nulrit

* At a favourable air temperature (16-XI%
exposnre of the roots of F. airens seedlings to s M
temperature of 5°C for three weeks stopped gem
of shoots and roots, wheress shoot and rool @
of E globulus continsed. This may be 4 i
effect of temperature or a function of seedling &
Seedlings of both species were of stmilar age b
the size and weight of B globulus was ©
greater due to thelr substanfially larger &

compared with E. nitesns.

= Indices of relative mechanical stability have %
developed for a range of soils subject to orf
where losses of sediment quantity and quitt

fincinding N content) are being investigated.

(oals

»  Complete current evaluations of N and P in ¥
solution as indicators of nutrient supply in IV

cucalypt plantations.
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= (Complete current studies almed at describing the
development of root systems in a zero lo three-
year-old E. nitens plantation with a bigh growth

Taie.

= Define relationships between slops, rainfall

intensity and erosion for several plantation soils.

= Recommend N and P management options for

tetperate encalypt plantations.
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Figure 5

in profect 4, Frofdoo was used to rank factors imiting
production al five sites in southern Tasrmania (Esperance 1-4
and Forcatl) and four sifes in Weastern Australia (Darkan,
flanfirrug, Murmhalun and Northelis;

a} is & comparison of theoretical maximum and aclual
praduction,

b} is relative importance of various faciors fimiting production
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I Peter Sands
Siaff

Dr Michael Battaglia
Mr Daryt Mummery
Ms Susan Lennon

Ms Libby Pinkard
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Modelling plantation systems

Background

The project aims to produce process-based models that
can be uwsed as management tools for predicting
plantation yield in response to environmental, site and
silvicultural factors, As comprehensive process-based
models of plantation growth and development are

complex and require input data which are not readily

Tasmania (for the Regional Forest Agnugy,
PrOCEess)
~evaluate production at potential plantation s,
north-cast and cast Tasmania (For NETY
~CXamine water use at varlous sifes in Wi
adjust estimates of site index o correct fy £
effects of a three-year drought (for Bunnings)
*  Green-pruning of E. nitens by removal of 505
the canopy from below, at or just before Canope
closure does not reduce growth because:
-net production of the lower crown decrony
rapidly within i moniths of canopy closuie andy
af the point of becoming a net carbon sink prig
crowsn Hit
-an increase v rates of assimilation followin
pruning and subsequent changes in leal arca af
Foliage distribution more than compensates for i
decrease in Hght interception
It was concluded that pruning was unlikely B
signtflcantly decrease tree growth provided thet
minimum  residual LAI of 4 m® m'?

maintained following pruning from below,

Goals

= Incorporate into PROMOD a soils classificatioh

system based on solls-map data and genertt

Dr Greg Holz . Lo . .

g available, the project is focasing on simple models
which combine the empirical and process-based
approaches but require only readily available input
data,

Outcomes
* A review of forest growth
models, according to their
5t ; intended  use, highlighied
. reasons why few process-
43 i
_ based models have been
.E“ L ) A . - -
2 R applied in Torest
[ an r .._'l‘
i L] h .
Z e management, and provided
b % . . - .
£ f Dq."'-' ] guidelines Tor the desired
H i = . N
= T structure  of models  for
b
“ i Fpenidos specific management
o -} s s DonfmIne RERRE B TRESGEALE
e o S Goeddeage wan of Syl skt i}ppii(‘ﬂf}(}ﬁ&
o 4 I i bl i i
o e 28 ap Lo 50 ; .
Charead M i ey » ProMop, a simple model
for predicting site

Figure 6 Plot of predicted
vareus oheorved mean
SUES increment, showing
fegrassion lne and
comfidence imervals.
Symbofs {x andd ») indicate
rasearch piols and fo}
indioates validation piots
The 12t ling Is coincident
with the regression fine

productivity of eucalypt
plantations, was developed and a set of parameters
determined on the basis of nine research trials of
E. globulus in south-castern Tasmania and Western
Australia, and validared using 19 plots in northern
Tasmania (Fig, 6). The standard oror of the

estimate of any single prediction was 6 m hal.

* ProMon was applied to answer varfous guestions

posed by the CRC partners, incioding:

- rank factors limitdng produciion af particular sites
{eg see Fig. 5, see previous page)

- generate climate-based site productivity maps of

productivity  maps  for FTasmania toking 05 .
characteristics Into account
* Develop PROMOD parameter sets for £ sifens U8 M &

Pinuy radiata

*  Demonstrate to the CRC-THF industrial parts® 4
user-friendly implementation of ProMop and f
applcation to guestions of inferest o fore
managers

* Develop models for assistance with candk

. IPEL TIPS, )
managenent, eg pruning or later-age fertilisali®

. v . oy O
= Develop a simple model for cambial activity *

wood quality in seedlngs
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Introduction

Invertebrate research in the Resource Protection
Program has bheen directed toward reducing
dependence on pesticides through the development of
environmentally sensitive strategies for the effective
management of major insect pests of native and
plantation forestry, A major emphasis has been placed
on the implementation and refinement of an Integrated
Pest Management program for conirolling the
Euvalypius leaf beetle, Chrysophtharta bimaculata,
Basic studies on the biology, behaviour and ecology of
this beetle and other real and potential pest species
have been undertaken to assist in the effectiveness of
control strategies for specific pests.

Similarly, detailed studies have been initiated on
the basic life histories and habits of three major
vertebrate browsers affecting natural regeneration and
plantation seedlings. These stidies are providing
essential background data for the development of
altesnatives o poisons such as 1080 for managing

damaging populations of vertebrates.

Leaf and tree factors influencing
host tree location and attack by
insects

Background

The aim of this project is to identify those physical and
chemical factors that influence the behaviour of the
adult Eucalyptus leaf beetle, €. bimaculata, in
locating, feeding and ovipositing on commercial
eucalypt species and individual trees within species. It
endeavours to identify those specific tree qualities that
affect tree susceptibility so that the potential use of
wrees less preferred and/or resistant to attack may be

explored.

Outcomes

*  Oviposition preference by €. bimaculata for leaves
of different host tree species is influenced by
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differences in rates of leal development and leaf
shape.

= Newly hatched larvae intially feed on remnast
chorion fegg case} but then require young, soft and

expanding leaves upon which to feed and survive,

= Larvae originating from egg hatches laid on remote
{ie 0.5 m or more away from young leaves) and on
unsuitable leaves have the capacity to migrate fo

saitable foliage with high survival,

= Hge balches on free specics with more glaucous
leaves are more valnerable (o detachment by wind

and rain,

= Within mixed stands of I delegatensis and
E. regnans mature females lay eggs on the former

and feed on the leaves of the latier species.

= Publication of papers describing variation in
volatile leal oils and waxes of Tasmanian eucalypt

species and leaf waxes,

Goals

+ Determine (0 what oxtent the presence of
conspecific and interspecific ogg baches deter

subsequent oviposition

+  Confirm the effect of beetle density on egg batch

distribution within trees

= Analyse lszboratory and field data on the
relationship between adult feeding and oviposition

behaviour

+ Complete analysis of foliage dynamics and
nutritive status on €. bimaculata feeding and
oviposition on E. delegatensis, E. regnans and

E. nitens

+  Publish papers relating to all aspects investigated

within the project
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Project 2
Leaders

Or Anthony Clarke
Dr Jane Elek

Staft

Dr Humphrey Ellioft
Ms Sue Baker

Mr Steven Candy
Mr Alastalr Hunt
Mr Vin Pate!

Control of insect defoliators

Background

This project aims to refine the Integrated Pest

Management {(IPM) strategy currently used o profect

eucalypt plantations from defolation by leaf beeties,

The research is directed at:

+  determination of the impuct of the Fucalyprus leaf
beetle, C. bimaculata, on growth of E. niteny and

E. repnans;

< evaluation of  the most  effeetive  and

environmentally  acceptable  methods  for

controlling leal beetles;

* increasing owr understanding of the biology of

C. bimaculare and s natural enemies,

Outcomes

= Stem injection of ten-year-old E. adtens with a
systemic organophosphate reduced the level of
defoliation from greater than, 1o less than, 30% of

the new season's growth,

*  Manual defoliation frials have shown that removal
of greater than 50% of the new season’s growth

significantly reduced wood formation.

+ Differential levels of larval mortality occurred
following spraying of first and third stage larvae
with Bacillus thurigiensis var thurigiensis (Bu). Tn
laboratory tests 50% mortality of Tirst stage larvae
was oblained after seven days with an estimated
application mate of G2 Vha, but for third stage

farvae this estimate was increased to 23.0 Vha

= Pollowing Bit application at rates sufficient o

cause mortality, larval mortality is always higher in
the laboratory than the field. This difference is
considered to be due fo a ack of persistence of Bt
following rain. However, surviving larvae do eat

significantly less foliage than larvae on untreated

trees.

A number of sirains of the enfoibonaie,,
fungal genera, Beouveric and Merarhizium
selected from large girain banks (DPIF
and CSIRC Entomoclogy) and locally eolls.
strains 10 evaluate their efficacy against egg,
and larval stages of Chrysophtharia species, §
dosage-mortality  studies indicated sipni
differences between genera and within pmg
steaing. Significant larval mortality and consegie
reduction of the degree of defoliation _
demonstrated in & fleld tial with Beauverig

being the most effective.

O bimaculata dispersal was examined
different spatial scales to determine whether
pattern of environmental occupancy could
predict the risk (o stands and the potential 2
'resistant’ trees in the future. This study b

followed three approaches,

i} Tsozyme analysis of bectles coliected
throughout the state indicated little pe
difference, suggesting high levels of movem
between the forests of all regions, with only &
slight differentiation between the north-west
north-east regions.  (This work was done
collaboration with the CRC for Tropical

Management.}

ity Beetle dispersion within and between ool
was patchy, with patches of about 106G m clian i
The fecding and oviposition period was about
days.

Hiy In a compatison between adiacent regene
and mature sites, approximately equal nurbers

larvac were intercepied entering the soil to pup®®

Host tree species preferences by the pucal i
weevil, Gonipterus scutellatus were demonsiie
in a CSIRO Forestry and Forest Products T

species tree performance telal.
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= The importance of native protein sources on
longevity and fecundity of the predator Cleobara

melivi was demonstrated.

Goals

«  Quamify the impact of C. bimaculata adulis and

farvae on free growth

» Develop a growth model which will include
economic injury and economic threshold levels so
as (o allow selection of appropriate contrel options
following the inpwt of data from regular

monitoring of forests

«  Refine monitoring systems to betier estimate
economic thresholds with the potential use of ‘trap’

tree species (o provide an early warning system

« dmprove Bt and fuagal entomopathogesn

formulations €0 increase field effectivenecss and

persistence

« Conduct semi-operational field trials for the
control  of defoliators  with  Beauveria and

Metarhizivm formulations

» Continue iavestigations on the impact of proximal
floral diversity on the sbundance and cofficacy of
predators altacking egg and larval stages of

C, bimaculaia

*  Hxamine the feasibility of angmenting biclogical

contro] by field collection of overwiniering

Defoliation of Acacia dealbata by the auttmn gum moth,
Wyena, norih eastern Tasmania

coccimellid predator adults for subsequent release
in areas of known high risk at the time of beetie

arrival and oviposition
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Dr Clare MeArthur
Staff

Mr James Bulinski
Ms Nadia Marsh
Ms Kirsten le Mar
Dr David de LitHe
Ms Jennifer Sprent
Ms Sarah Scott
Mr Mark Flint

Mr Miles Lawler

Me Julisanne O'Reilly

A lfeeding iral at the Uniivarsily of Tasmania animal house, deterarning how many Bonitens seadiings an individual possum can eat ovesrnighit

Vertebrate browsing in eucalypt
plantations

Background
The alms of the Vertebrate Browsing Group are (o

» determine how and under what conditions
plantations and seedlings are used by the three
main native pest species (pademeclon, Bennetts

wallaby and brushtail possu;

*  provide ways of improving the efficlency and
effectiveness of current methods for reducing

browsing damage;

= consider and develop alternative methods for

reducing damage.

Understanding  the feeding ecology of the
herbivores is an Important basls for improving current
control methods and assessing the potentinl of
alternative methods,  Our research includes an
examination of diet and preferences of the herbivores,
degree of variation in susceptibility of plant types o

browsing damage, how individuals and populations

use plantations and surrounding hubitats, whethe il
three species differ in that use, and o wha ex}

different plantations we at risk to browsing and Wiy

Outcomes
* A rapid, accurate method for estimating rely,
food avablability was developed for studies oy iy

sclection of pest herbivore species on plantatiogs,

+  Insummer, in g three-year-old pise plantation wif
about 1500 E. nitens seedlings planted i a gy
area and abundant alternative vegetation, grasss
and dandelion made up 90% of the diet of bop
Bennett’s wallabies and pademelons feeding i th
area.  Both species avoided pine under thy
conditions, and the £ nifens seedlings remaineg

undamaged over three months.

= In capiivity, the overall ranking {high o low) o
feeding preferences for seediings was, (i) possums
E. gunnil, E. globulus and £ nitens, E. regnont
£

A melanoxylon, B oradiaw, F. globulus, E. g

]

radigia, A, melanoxylon, (1) pademcions

Toregiany and B nltens.




SR, Kirsten te Mar and
o MoArthur ASEEESIIG
wlensity of grazing by
and wallaby on a
Non sile, Surrey Mills

fotthern Tasrnania. The
ik fenced area in the
Bockvoung is designed o
R eRly 10 possyms oy

Ia captivity when alternative food was abundant,
individual possums damaged aboul the same
number of E. niteny secedlings per night as
nademelons (~ 30 seedlings each), but possums ate
much more of the leaves than pademelons (70% of
feaves eaten per seedling of 13%, respectively).
When alternative food was restricled, possams
damaged many more seedlings than pademelons
{51 cf 30 and also ale more of the leaves of each

seedling (B3% of leaves eaten of 429%).

In a lha enclosure trial, reduced levels of
slernative vegetation {mainly pasture grasses)
tended to expose E. mitens scedlings fo more

damage by Bennett’s wallabies and pademelons.

in a field trial conducted over summes, no damage
to E. nitens seedlings was recorded in two plots
with no herbicide thigh pasture grass vegetation),
although tree secedling growth was severely
impeded. In the two plots treated with herbicide
(with mo shemative vegetation foliowed by
thistles) there was some seodiing damage in the

first five rows from the bush edge.

it the Tield, possum damage io | hybrids of
B, gunnil and E. globulus was intermediate

between the susceplible E. gunnii and the resistant
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E. globulus parents, and varied from 7% to 60% of
leaves caten. Despite no significant varation in
possam damage between Fy hybrids in the field, in
experiments with captive possums, preferences for
specific ¥y hybrids were demonstrated (with Brad

Potts, Genelic Improvement Program}.

Sthort-term feeding wails conducted i captivity
{three days) reflected ficld damage better than
longer-term trials (12 days), allowing rapid
estimation of susceptibility of plant types to

damage by possums.

Goals

*

Determine preferences of rabbits for seedlings of

various forestry species

Compare relative damage to seedlings by browsers
in planiations with varicus aliernative understorey

vegeiation types

Determine relative use of newly established
plantations by the three pest browser species

Petermine the relative significance of older
plantations, rainforest and grasslands as refuges

and feeding areas for the three pesl species

Examine the preferences of browsers for different

familics of F. nitens
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Mr Zoitan Lukacs
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Fire biight baatts,
Pygroides orphana

Biology of other forest pests

Background

The aim of this project is to investigate insects other
than Chrysophtharta which are current or potentisl
pests of native hardwoods.  These include: the coreid
bugs {genus Amorbus and Acantholybasy, ‘sap
sucking’ insects which atiack the growing tps of
cucalypts and canse tip-wilf and shrubbing; the agtumm
gam moth (Muesampela privata) a defoliator which
feeds on the glaacous juvenile follage of blue-gums,
and fireblight beetle (Pygmides orphana) slso a
defolistor which feeds on silver- and black-wattle.
Results of ecological studies are used to:
¢ assess the potential pest status of these insects in

plantations;

+
= provide information valuable to the formulation of

pest management strategies.

Outcomes

*  Revision of the genus Acantholybias (Breddin}

(Hemiptera:Coreidae) was completed,

+  Seasonal phenolegy and developmental biology of
the eucalypt-feeding bugs Amorbus obscuricornis
{Westwood) and Gelonus tasmanica {Le Guillow)
was fully described and reported.

+ The influence of eucalypt host plant architecture,
foliar quality and host response to Infestation and

exploitation by coreid bugs was defined,

A comparison of levels of autump gum moth
(M. privatay summer activity within and between
different Australian slates was made and showed
that summer populations of the moth are large in
Tasmania {(where populations are at high altitude)

in eomparison with locatibng in SE Australia.

» Studies on temperature-relsted development of
eggs, larvae and pupae of the antumn gum moth
showed that there was Hitle differonce between

populations in development of eggs and lavae bug

Goals

that there were differences in the respongeg or
pupal stages due to different temperature prpa

their respective sites of origin,

A survey of the distribution of Pyrgoides o
chrysomelid defoliator of A, dealbara, wi
Tasmania indicates it is present at most |ocafigmy

A. dealbata in the state,

Studies of the popuiation ecology of B omiln
show they are active in winter bul most attacks

in $pring.

Examine the genetics of amumn gum m

populations with contrasting seasonat phenilogis

Develop a predictive model which oocum
describes the developmental status of the
gum moth and the potential pest dsk for dulle

regions of the insects” opcurtence

Complete (emperature-development studies -:
F orphang and construct a day-degree develop
model for interpretation of field population

Hxamine dispersal of £ orphana populations

Determine the basis of the choice of P orphane 1B
results in the common phenomenon of indnidie
trees remaining unatiacked when up to a majonty ¥

trees within & stand are completely defoliated
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Introduction

The Fdocation and Technology Transfer Program

organises the intake of postgraduate and hopours

students, coordinates their supervision across the three

research programs, and oversees the time aflocation of

CRC research stafl to undergraduate teaching in units

where their expertise is most valuable. The program

coordinates the ansfer of technology from research

programs (o the industty pariners, and organises

exercises which raise public awareness of the expertise

and activities of the Centre. The program’s principal

objectives are:

-

to develop a national centre of excellence for
postgraduate training with emphagis on training
graduates relevant 10 the industry sector in fhe

areas of tree genetics, forest protection, and stand

management;

* o transfer rapidly the technology arising from
research conducted at the Centre to indusiry
partriers and other end-users;

= to raise public awareness of the CRC's objectives
and the high quality and relevance of its research.

Outcomes

Education

The Cenire has 42 PhD, MSc and honours students
currently enrolled; ten were aftracted from
industry, ten are on scholarships with industry
suppori {(APA-L, FFIC, LWRDC), and a further
eight are on competitive national scholarships
{APA, AIDAB}. Only ten are supported solely by
CRC PhD) scholarships (see Table 2},

Supervision of postgraduate and honours students
iz widely distributed amongst CRC partner
institutions with 22 of the 32 supervisors of
hosours, MSc and PhD projects being non-
University departmental staff (see Table 3).

Seven Phly and two honours graduates of the CRC
found employment this year, mostly in the forest
mdustry (Don White, C8IRC Forestry and Forest
Products, WA, Heidi Dungey, Cooperativa de
Meioramiento Geneltico, Chile; Ross Peacock, Sate
Horests of NSW; Martin Steinbaver, (8IRO
Entomology, Darwin; Cratg Hardner, CSIRO Plant
Industry, Brisbane; Trevor Garnett, University of
Adelaide; Bruce Greaves, Research Fellow,
University of Tasmania, Manin Tyson, CSIRO
Foresiry and Forest Products, Canberra; Charlie
Warren, PhD scholarship on plantation foresiry,

University of Western Australis),

Seven CRC-funded sciontists contributed to

usiversity courses in fields allied to their research:

Anthony  Clarke lectured in  agricultural
cntomology, Rabi Misra in soil  physics,
Neil Davidson in  physiological plant

ecology, Michael Battaglia in  guaslitative
ecology, Philip Smethurst in soil and nutrition,
Hrad Polis in genetics, and Dorothy Stease in
molecular  genetics. Neil  Davidson  also
coordinated a four-year undergraduate course,
Forest Ecology, designed for students with an

interest in forestry.

The Centre had six postdocioral fellows in
1986/97,

embryogenesis; Allie Muneri in wood science;

Jean-No#l Ruaud in  somalic
Dorothy Steane in molecular gesetics; Anthony
Clarke in entomology (Project Leader), Clare
McArthur in vertebrate browsing (Project Leader);
and Mark Hovenden on effects of low temperature

on photosynihesis.

Six eminent scientists worked in the Centre under
the Visiting Scientists scheme: Prof Peter Davies
{USAY
fmprovement Program on hormonal control of
flowering, (huly to Dec 1996); Dr Arthur Gilmour
(NSW Agriculture) on ASREML for estimation of

{Cornell  University, the Cenetic
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Competiion by acacias
within eticalypt plantations,
the subject of Mark Hunt's
Phi) regearch, was
discussad af a fiold day,
Wysna, northern Tasmania
10 December 1996

varlance components and prediction of effects
{May 1997} and Prof David Newman (University
of Georgia, USA} on quantifying benefits from
genetic tmprovement {fan to March 1997). Prof
Ken Van Rees (University of Saskatchewan,
the Soil and  Stapd

Management Program on spacial patterns of

Canada) worked in

eucalypt fine roots (Feb to March [597).
Pr Richard Milner (CSIRQO Entomology) worked
in the Resource Protection Program  on
entomopathogens, and Dr Chiistine Stone (State

Forests of NSW3 on entomology projects.

Techanology transfer

+ In the last year the program ran 23 seminars, four
workshops, one shost course and two field days,
and produced 15 issues of the technical
publications and information sheets, ‘Tiot off the
scedbed’ and “‘Beyond the black stumg’ (Tabie 4).

= Fifty seven research papers were published in
1996/97, 21 in referced journals; and eight PhD

and honours theses were comgpleted,

= One international conseitancy was undertaken in
1996/%7. Nupo Bomalho worked with RALZ in
Portugal on & project entitled ‘Development of

breeding strategies in eucalypts’,

* ‘The program produced quarterly issues of the

newsletter 'Overstorey” and an Anaual Report.

Public awareness

* A project aimed at encouraging women fo sy,
careers in forestry commenced in Jaly 1994, 4
project is being funded through a grant of 3¢,
from the Science and Technology Awy

Program.

*  Teaching kits for 19-13-year-olds are haj
developed to demonstrate the IMporianss |
Australian society of technological mdvamcemey

in the forestry sector.

= The Cenire conducted a panel presentation on
search for new technology in Australian lorest .
Hobart (July 1596} and Burnie (April 1997), unl

the auspices of the Royal Society of Tasmania,

* A series of public seminars on Farm Forestry wa
presenfed on three successive days at ‘Nalig

Treefest” during "Agfest” in May 1597

»  During the last year there have been 12 nrtichad
newspapers and industry news sheets, three
mterviews and (wo television inkerviews refat
the Cenire,

= The Cenire’s Workd Wide Web site was ujpgrades

» The program assisted in the organisation of L
1998 ANZAAS Conference on ‘Sustainability 8
Southern Hoosystems' (Prof Fim Reid js (haamé
and Dr Neil Davidson is Secretary of L

Organising Committee).
Goals

Education

»  Support and encourage MSc and PhD swden® &
complete their degress within the presceibed 1¥
(3.5 vears full-time)

»  Maintain present aumbers of research hig™g
degree studonts in the new CRC for Sustamt™
Production Forestry




oty from fooal primary
and secondary schools
the haris-on display
opaning of the Upper
DPassand Vatley Landcare
Resowrce Contre at
canfral Tasmania,
September 1996

CRC for Temperate Hardwood Forestry — Annual Report 1996/67 41

«  {Continue the mvolvement of partner stafl in the

supervision of student projects

= Continue the involvement of CRC scientists, who
age not teaching stafl in University departments, in

teaching at the undergraduate level.

Technology transfer

* increase the rate of technology transfer through
combined use of direet comtact and Hot off the
seedbed’ and ‘Beyond the black stump’, seminars,

workshops and technical publications.

N,

T g
Hneanhmrrunm leaves,

e
[CT R T -

Pubiic awareness

« Continue o develop the ‘women in foresiry’

project

*  Produce the first forestry feaching kits for schools,

grades 6-9
«  Maintain the Centre’s World Wide Web site

*  (rganise public displays and open days

Coopenin s Reseorch (e

Tomgerate Hurdwood Taesly

Contine to gain coverage for the Centie in
newspapers and partner news sheets, and present

news releases 1o the electronic media.
Organise he 1998 ANYZAAS Conference on
‘Sustainability of Southern Heosystems' and make

& major contribution to the session on ‘Sustainable

forestry’
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Table 2 Summary of student enrolments in the CRC
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Table 3 Summary of student enrolments in the CRC
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Postgradaate Students

Nember of Stedents

Foll/Part Fime: Full dme
Pt Hime

Degree:

CRC Program:

Supervisors:

D M Austin
CSIRO W & B

T M Battaglia
CSIRG FFP

Dy C Beadle
CSIRO FFP

Br N Borratho
CRC

B P Brown®
Agr Soi UT

Pr M Brown
Forestry Tas

Mr (O Buchmann® 1

Zoclogy BT

Funding:

Forest Heology Hons

B5¢ Honoors

MSe
PaD

Genetic Improvement

Sait & Stand Management
Resource Protection
Education

Peof # Chark*
Agr Sci UT

Dr A Clarke
CRC

D N Bravidson
CRC

Br B de Little
NET

£ H Bllion
Forestry Tas
2 R Floyd
CSIRG Brto

¥ A Gilmour
NSW Ap

8

Prof R Hillt
Plane Sei UT

Bir (3 Hole
NET

B G Kie
{SIRO FFP

Dr ) Madden®
Agr Sci §

Dy CC McArthur
CRE

Dy P MeQuillan®
Geography UT

[3r & Wtisra
CR{

CRC {Honours Schodarshipd
CRC {PRE¥MSe Scholarship)

APA with CRC top up
APA - Industry

FFEC
AIDAB

Ermployed in forest industry

LWRDC

Self-supporiing

* Lindversily Depariment Staff

DYEIF Department of Frimary Industry and Fisheries
CSIRC FFP Commonwealth Scientific and Industrial Rescach Organisation Forestry and Forest Products

i3

~d

[FC P

14
12

D  Maohammad® 3

Agr S UT
Frof R Menary*
Agr Sei UT

Ty B Poits
CRC

Ms € Raymond
CSIRG FFP

Prof ) Reid*
Flant Ser UT
B B Sands

CSIRC F§p

i P Swmethurse
CRC

3

C3IRG W & B Commonwealth Scientific and Industial Reseach Organisation Wildhife and Beology
YT University of Tasmania

NET Neorth Evcalypt Technologles
ANM Australian Newsprint Mills

£3r 5 Steane
CRC

Pr M Stratham
DPIF

2

I R Vaillancourt* 4

Plant Sci UT

M P Yolker
ANM
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Utilisation
and
Application
of Research

Strategy for Technology Transfer

The principal objective of the Techaclogy Transfer
Progeam is fo transfer the technology rapidly to the
industrial partaers and other end users, This involves

the following steps:

1, Involvement of industrial pariners in planning
research projects and running exporiments
Most CRC research is conducted using company trials,
or trials established on comgpany land, so companies
are involved at the outset with the planning and
implementation of research projects and have
ownership of them.  Rescarch plans for these
experiments are lodged with the compasnies, and these
include an agreed protocol for the research, The
company partners allocate staff time (In-kind
contributions} fo CRC research projects so effective
inferaction cap occur.  Ultimately, the Industry
Research Committee of the CRC rotains an overview
of these rescarch projects and can support, reieet or

modify any research project,

2. Early transfer of results

The early transfer of resulis starts with informal
interzciion (telecommunication, electronic mail and
visifs 10 company sites), The first stage in formal
transfer  involves faxing a summary of the
tmplication/application of research on an Ad page og
‘Hot off the seedbed’ and ‘Beyond the black stump’,
Company responses then determine whether the next
form of presentation of the information wilf be a
seminar, workshop, shorl course or field day. Where
an individual company shows particulas interest, this
presentation may be conducied at the company
operations. Where Inforest is more general there may
be visits {0 each company by research staff or 2 course
or workshop run at the CRC. The next stage in transfer
tzkes the form of a technical report, unrefereed paper,

or refereed journal paper.

3. Development of training courses in g,

Jorestry technigues for company staff
Technology transfer also ocenrs at the posiprg
research level,  There were ning M|q].u],."
sarolled as PhDD or MSc candidates during | Gap
Six were conducting their research whﬂt_
employed; Tim Wardlaw (Forest Pathologiss, Fres
Tasmania), Steve Candy {Stalistician, I
Tasmania}, Peter Kube (Tree Breeder, Fopes
Tasmania}, Peter Volker (Principal Research Fa 3
ANM), Don White {Research Scientist, CSIRD B
Ross Peacock {Research Scientist, Dept, Plang
NSW).  Three resigned thelr positions to tun
research but intend returning to industry;
Duikowski, {Research Manager, Bunnings) B
Adams (8.A. Dept. Primary Industry), Jane Mady
{Forestry Tasmanis),

During the fife of the CRC, 17 of our atudens i
been employed in the forest industry. In |G
seven Phi) graduates (Do White, Ross Peascock, B
Dungey, Martin Steinbaver, Craig Haredaer,
Garpelt and Bruce CGreaves), and two bo ;
gradoates {Martin Tyson and Charlie Warren) ol
CRC have found employment in the forest indus
addition, ten CRC students are currenty [unthe]
industry scholarships: Paul Adams (LWRDC) o #8
competifion with eucalypts; Bradley Howiet {FF] “
host location by €. bimaculats; Jane Medhorst (F i
on thinuing of E. nitens stands; 1ibby Pinkard (F¥
on the effect of pruning on E. nirens; Paul 4
{APA-T} on cconomic value of genctic gains; P
Mendham (APA-D) on prediction of phospht
Iimitations; Martin Moroni (APA-J} on it
mineralisation; Fara Simmul { APA-1} on the hindEs
fire blight beetle; Steve Wilson (APA-L} on &
eacalypt seediings; and Andrew Milgate gapa-ll
the genetics of resistance io H}t-m‘pnl-lll‘f“"m

E. globudys.
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Major Outcomes

*+ During the first five years of the Centre, we
estimate Technology Transfer activities reached
approximately 15,000 people through a major
international  conference, 98  seminars, 24
workshops, four symposia, six short courses, eight
field days and tours. Duriag 1996/97, 23 seminars,
four workshops, one short conrse and two fiegld
days were conducied (Table 4). Ioture activities

appear in Table 5.

+  Publication of 190 refereed, 221 unreferced papers
and 37 theses during the life of the CRC. The
publication of 57 research papers in referced
journals, 21 unreferced asticles and 8 theses in
199677 (see Publications).

*  During the last five years there have been 34

articles in newspapers and industry news sheets,

TREEFEST

SEMIN

Frof Pater Kanowski, ffefl} School of Forestry, ANU, with

D Neil Davidson, Manager, CRC Education and Technology
Transtor, at the National Treefest Serminar Sevies, Agfest,
Marthern Tagmania, May 1997,

and 16 items in the electronic media relating to the
Centre, There have been 12 articles in newspapers
and industry news sheets, and 5 items in the
clectronic media relating to the Cenlre during
1986/97 {see Public Presentations, Public

Relations and Communication, Table 4},

in each of the Rescarch Programs of the CRC
several research projects have lead to the
production of technology which bhas been
transferred or is being transfersed to the company

partness (Tablie 6)

There are 2 wide range of end users of the
technology developed by the CRC including smaii
and medium sized enterprises (SMIE's) (Table 73

Public good research conducied by the CRC (Table
g
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Table 4 Technology Transfer Activities conducted in 1996/97

Date Form Author/Content Reach Program
18/6/96 Seminar Applications of ProMop 12 SSM
ko industry {l.aunceston)
21/6/96  Seminar Agpplications of PROMOD i) S5M
0 industry {Hobart)
Jaly 96 Overstorey 180 EIT
1571796 Hot off the Nuno Borraiho 156 a1
Seedbed
July 96 Seminar Royal Society of Tasmania 150 HTT
series Forasm “The search for new

technology in Australian foresiry’

2647196 Beyond the Michaci Battagiia 130 SSM
Biack Stump Peter Sands

Aug 96  Workshop Water use and water relations 20 S8M
{technical} {al CRC)

Aug 96 Workshop Tree stress and insect host selection 20 RP

28/8/96 Beyond the Philip Smethurst 106 S8M
Black Stump

28/8/96 Hot off the Greg Dutkowski 150 Gl
Seedbed

26/9/96  Beyond the Chris Beadie 0 S8M
Black Stump

Oet 96 Overstorey i8¢ BTT

Nov 96  Seminar Clonal forestry in Portugal (at CRCY 30 GI

Nov 96  Workshop Sampling eucalypis for wood 25 Gl

propesties {at NET)

18/11/86 Beyond the Chris Beadie 100 SSM
Black Stusnp

Dec 96 Overstorey 180 ETY

Dec 96 Held day Acacia as weeds in eucalypt 50 S&8M

plantations at Wyena
thosted by Boral Fimber Tas)
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Duate Ferrim Author/Content r Reuach Frogram Time
{davs)
Jan 97 Technical Predicting pulp yield using NIRA 40 GIS8SM
publication for E. globulus and E. nitens: Within
tree variation and sampling
recormmendations
8/1/97 Beyond the Robin Cromer 10 S8M6
Black Stump
237197  Hot off the Paui Chambers 156 G
Seedbed
28/1/97 Bevond the Michael Battagiia 10 S8M
Black Smmp Greg Holz
Jan 97 Technical Fibre leagth and fibre coarseness in 40 GI/SSM
publication F. globulus and E. nirens: Within

tree varation and sampling
recommendations

Feb %7 Technical Progress report on resalls of feeding 40 RP
publication mials with brushtail possum
{Trichosurus vulpecuia) and
pademelon (Thylogale billardierii},
and impheations for forestry
Feb 97  Seminar The importance of incleding survival 40 Gl |
in breeding objectives {at CRC)

F72/97  Fotoff the Nuno Boreatho 150 GI
Seedbed
Feb 97 Seminar Breading objectives for palp 4G 163 1
production in £ nitens (at CRC)
1772197 Beyond the Phitip Smethurst 190 S5M
Black Stump
Heb 97  Seminar Technical meeting of STBA “Research 100 G i
in the Genetic Improvement Program’
Feb 97 Field day STBA visited CRC-THF and Forestry 30 Gi 1
Tasmanta trials
19/3/97  Seminar Applications of PRoMOD 8 SSM 1
to industry {Canberra)
201397  Seminar Appiications of PROMOD 10 SsM i
to industry {Brisbane)
Mar 97 Semiinar Tasmanian branch of APPI
‘Successtul new technology from
the CRC-THE
Mar 97 Overstorey 180G ETT
April 7 Workshop Use of ASREML 15 GI 1
April 87 Workshop Australian Paper Plantations, 15 S5M 2

Gippstand: Rescarch Developments
in the 8SM Program.
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Date Form Topic Reach Program
16/4/97 Seminar Applications of PROMOD 8 S5M
0 incdustry {Morweil
May 97 Seminar Series  National Treefest seminars on farm 10 BT
forestry
May 97  Seminar National Treefest seminars on Tarmn 300 yr
proceedings forestry
May 97  Seminar Biology feachers Association 20 Gl
of Tasmania {BHOTA) conference
May 97 Computer WhatX, assists tree breeders in 49 Gl
PrOgYam optimising selection and mate

allocations - distributed to industry

June 97 Technical Recommendations for deployment Gi
pubieation options for improved germplasm
{seed orchards versas clonal forestry)

June 97 Seminars Forest pest management {af NET) 20 RP
June 97 Overstorey 189 ETT

Table 5 Technology Transfer Activities proposed for 1997/98

Date Form Topic Reach  Prog,
July 1997 Seminars Innovations in (at ANM) 20 S
forest planaing
Aug 1997+ Overstorey 4 issues of newsletier i8¢  ETTY
in the year
Fuly 1997+ Hot off the Implications of research a0 Gl
seedbed faxed 10 parlners

{at least 6 for the year)

July 19974+ Beyond the Implications of research mailed o 100 SM
Bizck Stump partners {at least 6 for the yean)

May 1097 Display Amazing Wortd of Science 14000 ETT
exhibition in Canberma

Nov 1997 Symposivm Genetics and breeding of 40  Gi
Eucalyptus globulus (Bobast)

Nov 1997 Sympesiam Genetics and breeding of 56 G
Fucalyptus globulus
{Western Australia}

Feb 1998 & Workshops Farm Foreslry, in association 186 BIT

with Greening Australia and
Private Forests Tas.
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Table 6 Technelogy transferred

Genetic improvement Program

*

Wood density  identified s  an
characteristic in pulping costs
- breeding objectives adfusted {1995}

important

Pilodyn measuroments have allowed large-scale
estimates of hasic density
- Pilodyn assessment included in the STBA encalypt
breeding program {1995)

Provenance of FE globulus with desirable high
density has been identified
- used by seed collectors {1995}

More accurate prediction of breeding values in
forestry

- collaboration-with STBA to Improve the accuracy
of breeding value predictions in the national
genetic evaluation of E. globulus ssp globulus anrd
E. nitens breeding programs. Provides end users
other than CRC partners with access 1o the results
of CRC genetics projeces {1994-1997+}

Reduction in growth due to inbreeding in native
stand seed for K. globulus

- incorporaied into the evaluation of breeding
values in breeding programs (1995}

Hormeonal control of flowering in Fucalyptus
- paciebutrazol used in seed orchards {1993}

Flowering times of . globulus families determined
- used in crossing programs and seed orchard
design (1994}

Recommendations for non-destructive sampling of
basic density, predicted pulp yield, fibre length and
COATSEIess

- program used in a few breeding programs (1997}

Incorporation of the race classification for
E. globulus in national genetic evaluations

- incorporated into the evaluarion of breeding
vilues i breeding programs (1957}

Report and recommendations to indusiry partners
on benefits for deployment options {seed orchards
versus clonal forestry) Tor irproved germplasm

- report with recommendation (1977}

WhatX, a program to assist tree breeders in
optimising selection and mate allocation has been

distributed to industry partaers
- computer program available to partners (1996),
and in the CRC homepage {1997},

Predicting pulp vield using NIRA for B globulus
and E. nitens within tree variation and sampling
recomanendations

- recommendation confidential (1997}

Hibre length and fibre coarseness in £ globulus
and E. nitens within tree variation and sampling
recommendations

- recommendation confidential (1997}

Seil and Stand Management Program

On most ex-forest sites tested, N mineralisation is
safficient to sustain high growth rates during the
first one 1o two years

- application of urea at year three

- urea is guickly converted to ammonium, preferred
N source for T, nitens( 1996}

P requirements for encalypts are low, but on most
sies tested, application of P at planting improved
growth and later applications are not reqaired
- spot application of P at planring only {1995}

Copper deficiency implicated in gross stem
deformities in E. nitens plantations established on
highly feriile ex-pasture sites that received
additional N and P fertiliser.

- no fertiliser application {1994}

Use excavators rather than bulldozers to form
windrows as less topsoil and organic maiter is
removed. This also provides a lasger area for
planting, a more wnifesm stand and increases tree
growth (at year 7}

- excavators recommended for clearing on ex-
native forest sites {1993}

Ripping at establishment is geaerally not required,
while surface culiivation {mounding) is required
prior to planting to maximise plantation growth

- ripping not vequired (1995}

Good pre-planting weed confrol on native forest
sites eliminated need for expensive post-planting
applications of afrazine

- employment of good pre-planting weed control
(1993}
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= E globulus s more tolerant than F. witens of
moderate water stress duriag the growing cycle *
- planting of E. globulugs on sites subject to
moderate water stress (1996)

¢ Pruning of up to 56% of the crown of E nifens had .
no significant effect on height growth
- pruning of H. witens to obtain solid wood products
{I996)

*  Simple models of biomass partitioning and canopy
agsimilation, and relationships between leal area
index and site factors have been derived
- potential to predict site productivity for
plantations in a form (MAI) likely to be useful to
forest managers (1996}

Table 7 List of end users of technology

Resource Protection Program

Development (with Forestry Tasmania) of
Integrated Pest Management Program
- control of defoliating insects (1992-19974.5

Trap trees of E. regnans o conlrol issect
in adiacent plantations of E. nirens
- used by North Forest Products (1996)

Differences between provenances of E. nifeny
susceptibility to browsing by pademelons
- potential for use in breeding programs [ 1%,

Eng user

ANM

North Forests Products
Austraiian Paper Plantations

Bunnings Freelsrms

Boral Timber all proprams
Forestry Tasmania ali programs
CSIRO all programs

University of Tasmania
Public good research

STBA membership:
ANM as above
North Forests Products as above
Anstralian Paper Plantations as above
Bunnings Treefarms as above
Forgstry Tasmania as gbove

Primary Industries (SA) Forestry
Kimberley-Clark Austrafia
Silvagene Pty Ltd*

* Small to mediam sized enterprise (SME)

Contracts copducted
Personnel Contracting organisation
Dr N Borralho RAFZ, Portugal

Project

Research Program

all programs

all programs

all programs

Genetic Improvement and Soil and Stand Masagement

all programs

all programs

Genetic Improvement
Genetic Improvement
Genetic Improvement

Development of breeding strategies in enealypis
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Table 8§ Public good research conducted by the CRC

Grenetic Improvement Program

The identification of 13 races within E. globulus
provides a frame work for the identification and
conservation of the genetic resources of the
species.

Advances have been made in somalic
embryogenesis of eucalypts.  The techniques
developed may well be applied in the foture to
genetically engincered eucalypts.

A hybwid breeding project has produced ¥y and
advanced  generation  hybrids  between
E. globulus and both E. nitens and K, gunanii,
These conld lead to the development of synthetic
Hnes to explodt marginal sites,

Molecular genetics rescarch conducted at the
CRC has aided in the taxonomic revision of the
genus Eucalypius,

An atlas of the snatoral disiribution of the
Tasmanian eucalypt species has been published.
It guantifies the geographical and altitudinal
distsibugions and flowering times of the 29
Tasmanian species, provides detailed accounts of
their ecology, and highlights distributional
anomoiics which regaire clarification,

A study of susceptibility of artificial eucalypt
hybrids between E. amygdaling and E. risdonii
10 msect herbivores s one of the first to show
how biodiversity can be under genetic control,
Insect species richness was significantly higher
op Fy and Fy hybrids than controls of the pure
cucalypt species, which was remarkably
consistent with patterns observed i nafural
populations.

An invited review in the ficld of cucalypt
genetics and genecoclogy has been completed by
Brad Potts and Robert Wiltshire, This review
has been directed at & wide aadience from plant
breeders o ecologists and will appear in a book

‘Bucalypt Ecology: Individuals to Ecosysterng
{} Williass and 3 Woinarski, eds} to be published
by Cambridge University Press towards the end
of 1997,

Soil and Stand Management Program

Excavators {in comparison with bulidozers)
conserve fopsoil during clearing, maintaining site
productivity and sustainability of forest practice.

Water use of plantations has been partitioned into
fayers so models can more accurately predict
spectes response fo climatic variables, enabling
prediction of soil-water balance,

Kinctics of NO3- and NHA* uptake by cocalypt
roots is wosk pioneered by the Centre,

Effect of temperature on  photosynthesis,
temperatere  acelimation and depression of
photosynthests after frost will be used in models
of plantation productivity, to determine loeation
of plantations at high altitude and retention of
native forests for other purposes,

Resource Protection Program

A survey of the leafl volatile oils and waxes in
cucalypts has aillowed identification of
biochemical markers af the species, series and
subgeneric level which provides a framework for
the study of eacalypt-pest interactions,

The taxonomy of the corcid bugs (sap sucking
ingects} has been revised and the ecology
elucidated for a group of potential insect pests
{seven publications).
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Staffing and
Administration

Staffing
Daring 1996/97 some major changes 1o the staff of the
CRC ocewred,

John Madden, Manager of the Resource Protection
Program, retired at the end of June 1997, Robia
Cromer relocated to CSIRO FFP, Canberra at the end
of June and Chris Beadle replaced him as Manager of
the Soil and Stand Management Program. The
Direclor, Jirn Reid has assumed responsibility for the
Resource Protection Program il the new CRC for
Sustainable Production Foresiry commences.

Asnthony Clarke, leader of twe projects in the
Resource Protection Program, resigned in April 1597
to lead an ARC project at the University of
Queensiand.

Mark Hovenden, Postdoctoral Fellow in the
Genetic Improvement Program, obtained an ARC
Feliowship and moved to the Plant Science
Depariment, University of Tasmania in June 1997,

The Business Manager, Jan Lynch resigned ia
Becember 1996 1o take up a position with the Chamber

of Commesce in Launceston,

Tabie 9 Specified personnel in the CRC.THF

Technical Assistant Mark Grubert was appoinieg i
repiace Martin Tyson. He worked with Robin Crompr, ]
the area of nutrlent partitioning, and with Chris Bogy;

in the area of canopy processes, uniil June 3 .
Technicians whose contracts expired on 30 June 1k
mchided: Andrew Gibbons, Helena Nesmut, Jubispe
O'Reilly, Stephen Turner and Mark Grubert, |

New students starting with the Centre thig
included four PhD students: Dugald Close,
Mitgate, Karen Barry, Kirsten le Mar; and five honimg
stadenis: Jennifer Sprent, Sarah Scott, Mark Flin

Matthew Marrison, Natalic Papworth. Ross F

upgraded from MSc to Ph,

Company changes

CRC partaer, Amcor Plantations Pty Lid changed It
name to Austrzlian Paper Plantations Py Lid
Phil Whiteman moved to a new position as Planiation

Manager of the company, and Silvia Pongracic neplaséd
him on the Indusiry Research Committee.

Name Title
Prof Fames Reid Director
Dr David de Listie Beputy Director

Dr Nuno Borralho Masager, Genetic

Improvement progras
Mr Robin Cromer Masnager, Soil and Stand
Management program
Dr John Muadden Manager, Resource
Protection program
P Neil Davidson Manages, Feucation and
Technology Transfer
Program

- Pl yoq,

Employing Agenc Proportion of Two, Ae
8 Ageney timg?zr the CRC N

University of Tagmania 0.5 " , M"':

B Ken £

North Forest Products 042

University of Tasmania 1.0

CSIRO Forestry 0.6

and Forest Producis

University of Tasmania 63

University of Tasmania 10
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Administration

The number of meetings held by the Board and other

Commitiecs during 1996/97 were as follows:

Board of Management 5
Industry Research Committes 1
Scientific Review Committee 5
Management Comrnitice 13

* (Fiven the relatively short period of time between the
Third and Fifth Year Reviews, and the time required to
develop a new application, the CRC Board decided

against conducting our usuad annual review,

Fifth Year Review

As a first round CRC, the Centre was required (o
undertake a Fifth Year Review, Stage One of this
review took place over the period 24-25 June 1996
Stage Two was held on 3-5 September 1596,

Stage One Review

"The Stage One Review Panel consisted of:
« D Mike {Chairman),

Biotechnology Division, New Zealand Fores(

Carson Manager,

Research institule

= Prof Roger Sands, Head, School of Foresiry,

Univessity of Canterbury, New Zealand

= Mr lan Whyte, Chief Executive, Forest Industties

Association of Tasmanis.
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The CRU's Visitor, Dr Peler Nelson, participated in
an advisory/resource capacity, and was in attendasnce
during the two days of the Stage One Review,

Stage One of the Fifth Year Review was a scientific
and technical review of the Centre's projects. It was an
independent review focused on the quality of the
Centre's research activities and their contribution to
technology transfer, taking into account utilisation and

commercialisation aspects.

Stage Two Review

The Stage two panel consisted of:
*  DPr Geoffrey Vaughan, Chairman, CRC Life

Sciences Secretariat Panel

= Mr Jim Miller, Member, CRC Life Sciences

Secretariat Panel

«  I>r Ken Fldridge, Principal Research Scientist,
CSIRG Forestry and Forest Products (retired)

The reviews were also attended by Mr Colin Hickey
and Ms Kate Jones of the CRC Secretariat.

The Stage Fwo Fifth Year Review was a review of
the technology transfer of the CRC,

The compiete Stage One Reporl, and conclusions

and recormendations of the Stage Two Reporl follow,

Fifth Year Review Stage One
Report

Introduction

The following s & report on the guality of the research
program at the CRC for Temperate Hardwood Forestry
and the extent and effectiveness of technology lransfer
from research to industry members within the CRC.
The report is based on a review of the CRC in
relation to these issues, undertaken by this panel in
June 1996, The review involved scrutiny of a very
comprehensive and detailed set of briefing papers

{*Review Documents’) prepared for us by the CRC,
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andt an infensive two day progeam of presentations and
interviews held at the CRC building in Hobast on 24
and 25 June 1996. The panel wishes fo acknowiedge
here the extremely high guality of both the Review
Documents and the presentations, and the ouistandiag
co-operation we received from CRC staff and students
and from CRC industry partners, throughout the
process, Our task was made far easier by that co-
operation.

The panel would also like to acknowledge the
assistunce we recetved from Dr Peter Nelson, the CRC
Visitor, during the period of the review. He was present
throughout the sessions of 24 and 25 June and
provided invaluable inpat to our deltberations,

We have undertaken the review in accordance with
guidelines provided to us by the CRC ("Cooperative
Research Centres Program: procedures for fifth vear
reviews’} and have structured this repost accordingly,
The report considers each of the four research
programs of the CRC in turn and comment is framed
arcund the six specific aspects of CRC activity the
gudelines ask us to address, viz

{1} research activities (o date

(i proposed research activities

{iil) quality

{iv} progress against agreed milestones

{v} research performance against CRC-THF criteria

{vi} technology transfer

We have felt it unnecessary w0 detail sesearch
projects and achicvements as such, because this has
already been done very effectively in the Review
Documents, Rather we have sought to present our
impressions of the quality of programs and our

opinions as to futare options.

Genetic Improvement Program

This program must wirkf)}:t doubt be raied an
cuistanding success. It started from nothing {i.e. there
was nol a pre-existing program within either of the
major research providers) and has built from a base of

past strong  industry commitment 1o be now

internationally recognised and respected.
generated a lorge volume of research, coverage .ar.
Jield has been comprehensive, research guality hag i
outstanding, there has been strong and close ing) ._
involvemen:, and uptake of research outcomey i
indusiry pariners has been rapid and effective,

A notable feature of this program is the e
relationship i has developed and maintaing with :
CRC for Hardwood Fibre and Paper Science, l
collzboration is highly invaluable for industry punng
because it allows the linkage of end use propenisg
wood products to the genetic parameters which mus g
anderstood i the propesties are 10 be influenced iy

producers at the time of free growth,

Comment on Specific Aspects

(i) Research activities to date

Pletail is set out cleary in the Review Do

(ii} Proposed reseqrch activities

Planmed research directions are generally npprog =
i light of ouicomes to date and current privaities g
industry pariners. Of note are:
* & review of the weight to be given to vegelnil

propagation in future, in view of difficulties Will
this research problem to date; an increasing fucus

solid woed products as distinct from pulp, in vieWss

changing indostry pariner priorities;

= closer attention to the use of DNA markess

selection and to better understand ERMEE
inheritance, whife relying on collaboration with
CRC for Plant Science fo meet goals of

transformation and gene expression.

The panel believes that the review relnting
vegetative propagation is of fundamental imparHES
given the significance of a cloaal ipTll"l""ﬂ:
operational plantation programs for maxinmis =5
of breeding pains. In the absence of 4 clonal deplef™ :..
system many breeding gains may remam WIS
Such a deployment system doos not exist at pwseﬁ‘- : ;
CRC is not glone in having had Hmited sucees
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Fucalypius globulus and E. nitens 10 date. The problem
is a difficuldt one! Any success in future is likely 10 be
only on the basis of a considerable investment of
research resources. The CRC might well consider
collahoration with other rescarch instifutions along
with other options, to generate this investmen,

Quite apart from iis potential application to
operational cloning it may also be worth persisting
with research into vegetative propagation to develop
cloning techniques which can be used as "research
tools".

The pancl further suggests that research in this
program focus on phenotypic traits which relate to
"eost of production” rather than "value of product™ It
is generally the case that producers can improve
commercial profitability more casily by siming to cut
costs than by aiming fo achieve Incresses in vahse
which may or may not be realised in higher prices.

Finally, the CRC should not ignore opportunilies
for "niche markets” that may arise from purssit of
wood properties favourable to specific sawn timber
producis.

(i) Research gquality

Research guality has been outstanding in this
program,

Of particelar note in this regard is the number of
refereed papers which have emerged. As the Review
Documents pole, in 1992 only 10 papers were
produced worldwide on geseties and breeding
strategies for E. globulus and F. nitens. By 1995 this
program had added 25 1o that fist on genetic variation
alone, and a total of over 70 in genelics and breeding,

The program has clearly attracted high peer regard
worldwide. CRC staff are jncreasingly sought afler to
undertake consultancics, present courses and present
conference papers. There have also been strong links
developed with other research institotions, in Australia
and overseas.

Quantifative skills developed in the program can
have invaluable application in assisting ntegration of

this program with relevant projeets in the Resource

Protection program (e.g. insect resistance).

{Iv} Progress against agreed milestones

in general, milestones have been achieved, Where
this has not been the case therc have been sound
reasons relating (o the intraciability of research
problems. In such cases goals have been redefined
appropriately.

(v) Research performance against CRC ¢riteria

Performance has been excellent and has clearly
exceeded the original goals,

(vi) Technology transfer

Transfer has been rapid and effective given the
relative abitity of different industry partners to absorb
specific  outcomes. Fhe co-operation  between
researchers and industry staff secems to have been
custanding, and this must contribute substantially o
the flow of technology and knowledge.

it is noteworthy thal an operational eucalypt
breeding co-operative {which includes CRC industry
partnersy has established close Haks with the CRC in
recent years. This collaboration will form an effective
mechanism for the commercialisation of research
cutpuis from this program for those pariners.

A fuil range of techniques has been used including
a major JUFRO  conference, seminars, courses,

publications, newsletters and personal contact.
Soil and Stand Management Program

In general the panel believes this program can be rated
a8 very good fo excellent. Results in recent years
indicate that this will improve further in future, on the
basis of very sound structural developments that have
occurred in the CRC and increasingly effective co-
operation between pariners.

The soil and stand mansgement program has in
several ways been a far more challeaging program for
CRC parmers than any of the other programs.

«  There tends to be more tension between industry
partners and CRC researchers in this area becanse

industry partners tend to look for immediate and
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effective solutions from research to practical
operational problems, where researchers are
inclined to look for a more [undamental
understanding of process before progressing to
prescription. By comparison, indusiry practitioners
are inclined o be more patient in the area of

genetic improvernent and pest and disease conirol,

= In the absence of an existing and suitable set of
long term fiekd oials, it inevitably {akes several
years to establish the datzbase on which useful
analysis can be based when we are talking about
crop species which can take twenty years or more

O malure,

= While CRC partners have all had their ows soi and
stand management research programs in the past,
there was relatively little co-operative effort prior
to establishment of the CRC. There has necessarily
therefore had to be some degree of compromise by
all partners in order 1o come {0 a uniform CRC
approach. This adjustment has needed Hime. By
comparison in the other programs there has been
much more commonalily in previous independent

work.

The panel believes that the past five years have been
a necessary and effective developmental phase for this
program, There is no doubt thal momentum and

outputs will improve substantiaily in fusare.

Comment on Specific Aspects

{i} Research gctivities to date

Detail is set out in the Review Docaments.

(i} Proposed rescarch activitivs

Proposed research iy very appropriate in view of
previous work and jointly reviewed priorities.

The research quality of the process-based
modelling work {(which has beeh an important part of
this program) is very good, bul its immeoediate relevance
has been questioned by indusiry. ft is pleasing to see
that some aspects of empirical modelling have recently
been used to improve the short term applicability of the

process-based models and it is recommended thy)
association between process-based and empai
models be farther strengthened, 1
The panel suggests that there be a continued fue
on the sub-soil epvironment, with perhaps an e
project sllocated to sub-soil growth and munagep ,
The panel recommends that a quantitative ang
of the redistribution of soil af the time of
preparaiion for planting, and the impact of this oy .
productivity, be an integral part of the pm
research on the use of different machine types in |
preparation. I
The panel sces benefits to the program pursuing i
presenting) its research in a broad "systems” npp ;
in which the integration among component prjes |
clearly understood, and displayed to the users, .
{ifi) Research quality
Rescarch guality is very good o excellent, AL
ordination between partness has improved, the quaby
of field trials has also improved. Withou doubl !
stractural improvements which have been put in .|'__
in the CRC wiil see continging high guality reseandl
{iv) Progress aguinst ngreed milestones
Milestones have been achieved very satislachonlys
(v} Research performance against CRC eritvns
Pesformance has been excellent,
(vi) Technology transfer
Transfer has been appropriste o the fevel |
information genesated and the needs of I8 L
partners. [t is most important 10 understand that e
value of most forestry trials can only be realised

several years have elapsed and trees have approt==s

eventual harvesting age sufficiently to provide

data, Forestry differs markedly from say agriculD
horticulture in the importance of this fong

perspective.

Resource Protection Program
This is a program which started slowly, ewifés

unavoidable delays In the recruitment of '

research staff, but has now developed 0
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quality, As with the Genetic Improvement Program, a
particular feature of the Resource Protection Progranm
has been the exmremely close co-operation bepween
research and industry partners, Technology transfer
has been immediate and highly effective for those
partners able to bmplement the results. Industry

partrers recopnise the value of aecess to program staff

for mounting a rapid response to pest problems.

Comment on Specific Aspecfs

(i} Research activities fo date

Details are set out in the Review Documents.

(it} Proposed research activities

Proposed activities are a very approptiate extension
of cusrent research and changing priorities for industry
partners.

A characteristic of this program is the site
specificity of pests (typical of forestry), and therefore
the site (or region) specific nature of projects.
Currently for example, all projects are focused on
TFasmanian problems,

Changes in focus inclade increasing atiention being
paid to vertebrate browsers and possible inclusion of
mainland sites {although there is no inlention {0 move
out of ST Australia).

There may well be fature project opportunities
from research that has found a genetic basis for pest
resistance in free species of interest and this is also
proposed as an area for mvestigation.

The pasnel believes a very worthwhile rescarch
projeet may be one airmed at developing an Integrated
Vertebrate Pest Management system for plantations
{analogouns to the Integrated Pest Management
Program under development for insect pest eonirol),

(#) Research quality

Research guality has heen quite excellent, Given
the program’s small size, a considerable amount of
new and invaluable knowledge has been developed for
the mdustry,

(iv) Progress against agreed milestones

Al milestones have been achieved,

(v} Research performance agoinst CRC criteria
Performance has been excellent.

vi} Technology transfer

Technology transfer has heen appropeiale (o the
needs of industry partners given the emphasis on
Tasmanian problems. In fact the immediacy and
effectiveness of this transfer has in some cases been
ontstanding {eg. the establishment of "lrap trees” by

one partner for insect pest management}.

Education and Technology Transfer
Program

The numbers and guality of post-graduate students ot
the CRC has been and remaing absolutely outstanding,
Furthermore it is a credit to the CRC that i has been
able to attract substantial external funding to
supplement its own financigl contribution in this area.
The panel had the opportunity to meet many of these
stitdents and was impressed by the high regard they
clearly accord the CRC and its various pariners. It
should be noted that these students are themselves a
major plank on which the CRC research programs
depend.

This program also co-ordinates formal technology
transfer to industry pariners from researchers - for all
programs. A wide range of techniques is used,
incleding sesinars, cowses, papers, newsletiers and
field tonrs., Of pasticular note has been the successfsl
organisation of a major JUFRO conference. Feedback
from both researchers and industty pariners suggests

these techniques have been very effective.

Comment on Specific Aspects

{i} Research activities io date

Set out in the Review Documents,

{ii} Proposed research activities

The CRC plans to maintain both depth and numbers
in its post-graduate training program. If also plans to
consolidate and expand ifs technology transfer

program. Both moves are appropriate.
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(i) Research quality

The quality of students in the CRC is impressive. A
measure is the number of students supported by ARC
funding and the number who are successlully
obtaining employment in their feld, both nationally
and internationally.

The gqualily of techoology transfer has also been
excellent, given the ability of industry pastners to
absorh and apply information.

(iv} Progress against agreed milestones

Al milestones have been achieved.

(v} Research performance against CRC criteria

All CRC criteria have been mel.

(vi} Technology fransfer

The overall saceess of the CRC is due in large part
to successful technology transfer in this program.
Communications are increasingly being targeled at
operational {(vs research) staff as research regulty

mafure.

Conclusion

The panel believes that the CRC for Temperate
Hardwood Forestry must be rated as a very stuccessful
example of cooperative research involving traditional
research providers and industry.

The quality of the Genetic Improvement and
Education and Technology programs in particular, has
been outstanding, However no programs have rated
fess than very good 1o excellent.

The panel wishes to commend Prof Reid for his
management of the CRC as & whole, as it has been
clear from our review that the organisation muns very
smoothly and efficiently, and that staff and students are
well-motivated and well-supervised. Very clearly there
is also active support from industey pariners,

Temperate hardwood forestry industry in Australia
has very deBnitely benefited from knowledge and
technology developed st the CRC,

Fifth Year Review Stage Two Repopy

Conclusions
1.

Recommendations

The Stage 2 Review Panel recommends that:
i,

Having carefully considered all the maser,
provided to i, including the Stage ! Repor, .:-
Stage 2 Review Panel considers that thig 1-.._
has met all of the requirements withip |_-:.
Commonwealth Agreement. The Centre shoalg ._:
permitted 6 complete the agreed prog
planned for vears 6 and 7,

The Panel endorses the findings of the Stage |
Review. It was pleased to observe that the Cralp

was well focnsed in its areas of prime inferest,

The Panel finds thar the Centre has met the
CRC program objectives and i thus making |
substantial contribution to Australis’s rescand
effort. The Centre is contributing to economic il
social development; it is offering a hread
education program; it has established strong links
between the research and industry sectors; and i
has strengthened the research networks of the ci®

members.

The Centre should place a higher priority
ensuring that its target market for techniliEs
transfer of non-sensitive material is broadencd I
incinde industry bodies that are not memberd &
the Centre.

Planning commence to establish a capacity foc ¥
more interactive and intelligent nse of (ARSEE
with these databases being made readily noressits

to off-campus users.
b

The Board be strengthened through increasind =

propostion of independent members,
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4. The Director look for new opportunities to
establish gender balance in commitiees, and in
senior research and management positions within

the Centre.

3. The Centre promote the concepts of carchment
management, forest management, and positive
environmental and economic issues to a wider

audience.

6. The Centre scek further increases in the industry
cash and in-kind contributions to the Centre

budget.

CRC for Sustainable Production
Forestry

The bid for a new Cooperative Research Centre for
Sustainable Production Forestry was successful.
Commonwealth funding of $15.48 m will be provided
over seven years undil June 2004, The Centre will have
a lotal budget for this period of $62,075,000. The new
Centre will build on the achievements of the existing
CRC for Temperate Hardwood Forestry (established in
19813, with a broadening of scope to include work on
softwoods and tropical and sub-tropical environments.

The CRC for Sustainable Production Forestry will
operate as a joint venture berween 16 organisations
across Australia. They are the University of Tasmania,
CSIRC (Forestry and Foresiry Products and Division
of Entomology), Anstralian Newsprint Mills Limited,
Forestry Tasmania, North Forest Products Lid,
Australian Paper Plantations Pty Ltd, Bunnings
Treefarms Pty Ltd, Primary Industries Corporation,
Southern Cross University, Griffith University, Boral
Timber Tasmania Lid, Australian National University.
The University of Quecnsiand, Australian Forest
Growers, Southem Tree Breeding Association Ine and
Sitvagene Pry Ltd. Over 120 stafil from participating
organisations will be involved with the new CRC in

addition 10 approximately 30 positions funded by the

Commonwealth grant, An estimated 40 post-graduate

students will be directly involved in CRC research.
Research in the new Centre will concentrate on:

* the two hardwood species presently considered
most suitable for plantation development in
termperate regions of Australis, namely E. nmirens

and E. globulus, and

» the subtropical species Pinus elliotii, P, caribaca

and Araucaria cunninghamii.

Resenrch will also be conducted into other eucalypt
species sulted to more droughi-prone temperate
snvironments, subfropical environments and into
aspects of P rodiata where the Centre’s special
expertise is relovant,

The work will be conducied under three research
programs-

Genetic Improvement
Sustainable Management
Resource Protection

The Genetic Improvement Program aims 1o enable
the Improvement of the genetic quality of planting
stock and develop methods (¢ ensure that superior
material can be reproduced commercially for transfer
to plantations. It will also ensure the maintenance of
genelic resouzees upon which breeding is based, The
Sustainable Manangement Program is aimed af
managing environmental factors {eg nutrient levels,
water availability and competing vegetation} which
determine the behaviour of forests, so that growth may
be optimised and sustained over many generations
without site degradation. The Resource Protection
Program is aimed at developing management
techniques and products to minimise the effects of
biotic factors, such as insects, browsing vertcbrates
and fungal pathogens which may reduce productivity

or guality,
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Publications

Genetic Improvement
Refereed Publications

Armijo JA, Sousa R, Lemos L and Borralho NMG
(1996). Istimates of genetic parameters and
prediction of breeding values for growth in
Eucalyptues globulus combining clonal and full sib
progeny information, Silvae Genet, 45, 223-226

Chambers PGS, Borralho NMG and Potts BM (19963,
Genetic analysis of swrvival in Fucalyptus
globulus ssp globuluys. Silvae Uenet, 45, 107-112

Dungey HS, Potts BM, Carnegie AJ snd Ades PK
(1997, Mycosphaerelln leaf disease: Genetic
variation in damasge t0 Eucalyprus nifens,
E. globuluy and their Fy hybrid, Cun. J. For. Res,
27, 150-759

Greaves BL, Borralho NMG, Raymoasd CA apd
Farrington A (1998). Use of a Pilodys for the
indirect selection of basic density in Ewcalyptus
nitens. Can. J. For. Res. 26{5}, 1643-1650

Cireaves BL., Schimleck LR, Borralho NMG, Micheil
AJ and Raymond CA (1996}, Genefic confrof and
repeatability of near infrared reflectance from
Eucalyptus nitens wood-meal. Appita 49, 423-426

Hardser CM and Potis BM (1997). Post-dispersal
selection under mixed-mating in Encaolyprus
regnans. Evolution 81, 103-111

Hardner CM, Vaillancourt RE and Poits BM (1996}
Stand density influences outcrossing rate and
growth of open-pollinated families of Encalyptus
globulus. Siivae Genet, 48, 226-228

Nesbitt KA, Potis BM, Vaillancoust RE, West AK and
Reid TB (1997). Fingerprinting and pedigree
analysis in Fucalypius globulus using RAPDs.
Silvae Genet. 46, 6-11

Sale MM, Pots BM, West AKX and Reid IB {1598).
Relationships within Eucalyptus {Myrtaceae)
using  PCR-amplification  and  southern
hybridisation of chloroplast DNA. Aus. Syst. Bot.
9, 273282

Williams K and Potts BM (1996). The natural
distribution of Eucalypius species in Tasmania
Tasforesss 8, 39-164 N

Wilsor PJ and Borratho NMG (1996). Identifying tree
clones, SA For. I. 177, 39-40 -

In press

Greaves BL, Borratho NMU and Raymond CA (15gg
Breeding objective for plantation eucalypis T
for production of kraft pulp. For. Sui.

Greaves BL, Borralho NMG and Raymond Ca (1598
Assumptions underlying the use of epy
welghts - are they valid io breeding for o
keaft pulp? For. Genet,

Museri A (1997}, Kraft pulping properties of dcnets
mearnsii and Bucalyptus grandis grown g
Zimbabwe. SA For. §, [

Muneri A and Balodis V (1997). Determining fllng
coarseness of small wood samples for Acasiy
mearnsii apd Eucalyptus grandis using b
ES200 fibre analyser. Appita

Steane DA, Byme M, Vaillancourt RE and Pots
(1998). Chloropiast DNA polymorphisre sigusly
compiex interspecific interactions in Eacalgy a
{Myrtaceae). Aus. Syst. Bot. 11 N

Searie 5D, Owen IV, Williams ER and Rayvmoad G4
£1996). Variation in frost iolerance W
provenances of Acacia mearnsii De Wild
For.

Tyson M, Vaillancourt RE and Reid JB (1 i
Determination of clone size and age in a Ml :
eucalypt using RAPDs. Aust, 1. Bot.

Wiltshire RIE, Potts BM and Reid JB (1997) 1%
genetic control of reproductive and ¥ b
phase change in the Encalfs
risdonii/E. tenuiramis complex, Aust. J. Bob .

Unrefereed publications

Banham PW, Raymond CA, Russell SL
Machonald AC {1997), Fibre characler=
Eucalyprus regnans related to semi-
properties. S1st Appita Conference, MEIREEE
Vol 1:125-130

Borralho NMG (1996), Strategies fof dep :-
genetically improved temperale eucalypts:
THEF Technical Report, 35pp :

Borralho NMG and Aradjo JA (1996). Evalli
clonal genetic merit and definition of g
strategies for RAIZ (in Portuguese): Cosiis
contract repost, 65pp
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Borralho NMG and Dutkowski GI3 (1996}, A “roling-
front” strategy for breeding trees. In “Tree
improvement for Sustainable Tropical Forestry”,
(Drieters M er @f, edsy pp 317-322. Proc, QFRI-
HIFRO Conf., Caloundra, Queensland, Australia,
27-0ct. - 1 Wov. (Queensiand Forestry Research
Institute, Gympie)

Borratho NMG, Powell M, Rasmussen GF and Tibbits
WN (1996). The genelic control of rooting ability
it Fucalyptus nitens based on tissue culture and
cutiings propagation. Confidential Contract
Report, 15pp

Chambers PGS and Borsatho NMG (19963, Impact of
survival as a selection trait on the productivity of
short rotation tree crops. In ‘Tree Improvement
for Sustainable Tropical Forestry’, (Pieters Mi
ef al, eds) pp 187-188. Proc. QFRI-FUFRO Corf.,
Caloundra, Queensland, Australia, 27 Oct-1 Nov,
{Queenstand  Forestry  Research  Instifute,
Gympie)

Espejo IC, Ipinza RC and Potts BM (1996), "Manual
de Cruzamienios Controlados para Fucalypius
nitens {Deane et Maiden} Maiden Fucalyptus
globulus (Labiil) {Cooperative de Mejoramiento
Genético UACH/CONAF/Empressas Forestales,
instituto de Silvicultura, Facultad de Clencias
Forestales, Universidad Austral de Chile.s
Valdivia, Chile}

Hardner C, Borralbo NMG, Tier B, Miller § and
Goddard M. (1996}, Accounting for dominance
and inbreeding in genetic evaluations using
individual tree mixed models, Iz "Tree
Issprovement for Sustainable Tropical Forestry'
{Dieters MI ¢f al, eds) pp 143-147. Proc. QFRI-
TUFRO Conf,, Caloundra, Queensiand, Australia,
27 Oet-1 Nov. (Queensiand Forestry Rescarch
Instinue, Gymgie)

Flardner UM and Tibhits WN (1996). Wood density in
Fucalyptus nitens is under strong addilive genefic
control, but in breeding depression is absent. in
“Free Improvement for Sustainable 'Fropical
Forestry” ¢Dieters MI er af, eds) pp 193-194. Proc.
QFREFJFRGO Conf,, Caloundra, Queensiang,
Ausizalia, 27-Oct-1 Nov. (Queensiand Forestry
Research Institute, Gympie)

Mitchell AG, Poits BM and Vaillancourt RE (1996),
Alloryme variation in Fucalyptus globulus ssp,
globulus, T “Tree Improvement {or Sustainabie

Tropical Forestry” (Dieters MI ef af, eds) pp 99-
101, Proc. QFRIIUFRO Conf., Caloundra,

Queensland,  Auwstralia,  27-Oct-1  Now.
{Queensiand  Forestry  Rescarch  Institute,
Gympie}

Mumeri A, Raymond CA, Schimleck LR and Michel]
A (1997), Predicting pulp yield using Near
Infrared Reflectance Analysis (NIRA) for
E. globutus and E. nitens: within-tree variation
and sampling recommendations. Confidential
Technical Report to CRC-THP  Industrial
Partners, 14 pp

Muneri A and Raymond CA (1997}, Fibre length and
fibre coarseness in E. globulus and E. nifens:
within-tree variation and sampling
recommendations. Confidential Technical Report
0 CRCTHE Industrial Partoers, 17 pp

Powell M, Borratho NMG, Worlmald N and Chow E
{1996). WhatX - A program fo opfimise selection
and mate allocation in tree breeding. CRC-THF
Report, 14 pp

Raymond CA, Banham P and MacDonald AC (1997}
Within tree variation and genetic control of basic
desnsity, fibre length and coarseness in Eucalyptus
regnans in Tasmania. Slst Appita Conference,
Melbourne. Vol 1:131-140

Raymond CA, Muneri A and MacTionald AC {1997},
Non-destructive sampling for basic densily in
Eucalyptus globulus and E. nitens. 5ist Appia
Conference, Melbourne. Vol 1:183-188

Filyard P, Hardner C and Potis BM (1997).
"Eucalyptus globulus breeding value by cross type
trials.' Confidential Report for North Forest
Producis and Boral Timber No, 6, CRC-THF

Wei X and Borralho NMG ¢1996). A simple model {0
describe age trends in heritability in short yolation
tree species, In ‘Tree Improvement for
Sustainable Tropical Forestry’ (Dieters MJ ez al,
eds) pp 99-101. Proc. QFRI-IUFRO Conf.,
Calousdra, Queensiand, Anstralia, 27 Oct - 1 Nov
(Queensland  Forestry Research  Isstitute,
Gympie}

Williams D (1996), Establishment report; The ffect of
puclobutrazal and fertifiser on pregocious and
abundint Mowering in Sucafysies RIeRs {NFP
Trial Mo, 96/11,1) (distribited o landisner MEF)
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Soil and Stand Management
Refereed Pablications

Battaglia M (1996}, Dormancy and seed emergence
time effects on the survival and early growth of
Eucalyptus delegatensis and E. amygdaling. Aust.
1 Bot. 44, 123-137

Buttagiia M and Willlams XKJ (1996} Mixed species
stands of eucalypts as ecotones on a water supply
gradient, Oecologia 108, 518-328

Battaglia M (1997). Seed germination mode] for
Eucalyptus delegatensis provenances germinating
under conditions of variable temperature and
water potential. Aust. J, Plant Physiol, 27, 69-79

Beadle Ci., Turnbuli CRA and Dean GH (1996).
Environmental effects on growth and keaft pulp

yield of Encalyptus globulus and E. nitens, Appita
49, 239242

Davidson NI, Galloway R and Lazaresca G (1996).
Growth of Atriplex amnicolz on salt affected goils
in Western Australia. J. Appl. Heol. 33, 1257-1266

Honeysett Ji., White DA, Worledge I and Besdle CL,
{1996). Growth and water use of Eucalyptus
globulus and E, pitens in irrigated and rainfod
plagtations. Aust, For. 9, 64-73

Mendham DS, Smethurst PI, Moody PJ and Aitken R1,
{1997). Modelling nutrient uptake - a possible
indicator of phosphorus deficiency. Aust. 1. Soil
Res, 35, 313-323

Misra RK and Gibbons AK (1996} Growth and
morphology of eacalypt seedling-roots, in relation
to soil strength arising from compaction. Plang
Soit 182, 1-11

Misza RK and L1 FD (1996), The effects of radial soi]
confinement and probe diameter on pesetrometer
resistance. Soil Tillage Res. 38, 55-69

Missa RK and Rose CW (1996). Application and ‘

sensitivity analysis of process-based erosion
mede] GUEST. Eur, 1, Soil Sci. 47, 593-604

Osler GHR, West PW and Laffan MD (1996). Test of
a systemm 1o predict productivity of eucalypt
plantations in Tasmarss, Ausz. Foz 59, 57-63

Sands P¥ and Veit BO (1996), F%ilxﬂoased estimation
of parameters in S-systems. Beol. Modelling
93, 75-88 ’

Smetharst PJ, Herbert AM and Ballard 1.3 (90

paste method for estimuling s T ;
ammonlum, aitrate and phosphate iy g sl
Aust, §, Soil Res, 35, 209-225

Unwin GL and Huent MA (1996), Conservation ard
management of soft tree fern Dicksonia N g
in relation to commercial forestry and herrtivufyg
In “Perodology in Perspective’ (IM Camus o ﬂ'.
eds), pp 125-137, Royal Botanic Gardens, Kesw

Wang XJ, Smetharst PJ and Holz GK {1998), Mitrogey
mineralisation indices in Ferrosols nnder “"31!"!
plantations of north-western Tasmania; assnciifiog
with previous land use. Aust. J. Soil Res. 34, 25,
933 ]

Zang Daogun, Beadle CL and White DA (100§,
Variation in sapfiow in Fucalyprus globubus tui
position in sapwood and use of a correcting
coefficient, Tree Physiol. 18, 697-703

I press

Battaghia M and Sands PJ {1997). Process-based foresl
productivity models and their application in fovesl
management. For. Heol, Manag.

Boardman R, Cromer RN, Lambert M and Webb B
(1997). Forest Plantations, Chapter 4. In 'Hﬂ
Analysis, an Interpretive Manual” (D Reuser anil ﬁ'
Robinson, edsy. CSIRQ Publishing, Mefhoume:
Aust,

Hovenden MJ (1997). Effects of a rapid, muscasonil
rewetting event on mineral location in .ﬁill"'-'.i'_-
lichens. New Phytol.

Hovenden MJ (1997). Microclimatic variation withil
lichen habitats on Clark Peninsula, conlins
Angarctica. Ant. Sci.

Misra RK (1996). Maximum axial growth presaufe £
the lateral roots of pea and encalypt, Plant Sedl

Pinkard EA and Beadle CL (1997), Effects of % :
pruning on growth and stem shape of Farcat o
. #itens {(Deane and Maiden) Maiden. New Frf=

Pinkard EA, Beadle CL, Davidson NJ and Battaglit #
(1997). Photosynthesis in Hucalyptus !
increasés in response to green prUMIAE
Structure and Function i [

Smetharst P, Line MA sad Moroni MT (1997 § B

microbial biomass and activity i iwo

plantation soils after fertilisation. Tasforest
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Teixeira PC and Misra RK {1997}, Erosion and
sediment characteristics of culiivated forest soils
as affected by the mechanical stability of
aggregates. Catena

Turnbul] CRA, Beadle CE, McELeod R and Cherry ML
(1947). Clearing with excavators and nitrogen
fertiliser increases the vield of Eycalypius nitens
i plantations established on native forest sites in
southern Tasmania. Aust. For.

Warren CR, Hovenden M¥, Davidson NI and Beadle
CL (1997,  Cold  hardening  reduces
photoinkibition  of  Euwcalyptus  nitens  and
E. paucifiora at frost temperatures. Oesccologia

White DA, Beadle CL, Worledge D, Horeyselt IL. and
Cherry M (1997}, The influence of drought on
development of the relationship between leaf and
conducting sapwood area in Eucalyptus globulus
and Eucalvptus nitens. Trees: Structure and
Function

Unrefereed Publications

Banham PW, Russetl S, Hetheriagton 8], Beadle CL
and Worledge D {1997), Effects of irrigation on
E. nitens and E. globulns grown on & low rainfall
site, ANM Rescarch Report R96-8

Cromer RN (1997}, Comunittee Chair: A review of the
steep country provisions of the Porest Practices
Code (Tasmania), A report to the Forest Practices
Advisory Council by the Technical Working
Group, Aprii 1997, 25 pp

f.aSalz A 1996} Report on nuirition experiments. Scil
and Stand Management Program, Project 2.
Report to collaborators, CRC for Temperate
Hardwood Forestry. Dec 1996, 68 pp

Smetharst P {1996} Review of book: “Nifrogen
Ferfilisation in the Havironment” {PE Bacon, ed)
Sail. Biol. Biochem, 28, 112}

Resource Protection

Refereed publications

14 K, Madden . and Potts BM (1896). Variation in
volatile leaf oils of the Tasmanian Eucalyprus

species. H, Subgenns Symphyomyrius. Biochem,
System, Heol. 24{6), 347-56%

Patterson KC, Clarke AR, Raymond CA and Zalucki
MP (1996}, Performance of firgt instar
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Chrysophtharta  bimaculara  {(Olivier) larvae
{Coleoptera: Chrysomelidae) on nine families of
Eucalyptus regnans {F. Muell) {Myrlaceae}.
F Chemoecol. T(2), 94-106

Shohet I and Clarke AR (1997). Life history of
Chauliognathus  lugubris  (F) (Coleopters;
Cantharidae) in Tasmanian forests. T, Aust. Hnt
Soc. 36, 3744

Steinbaner MJ  (3996). Notes on  the extra-
phytophagous  food  sources of  Gelonus
tasmanicus {(Le Guillow} (Hemiptera:Coreidac)
and Dindymus versicolor (Herrich-8chieffer)
{Pyrrhocoridae). Aust. Bnt. 23, 121-124

Steinbaver M ¥ {1996). A note on ‘mama’ feeding by
ants (Hymenoptera:Formicidae). 3. Nat, Fist 3,
j185-31192

Steinbauer MJ and Clarke AR {1996}, Revision of the
genus  Acantholybay  Breddin  {Flemiptera:
Coreidae}. Ann. Ent. Soc. 89, 519-525

Steinbaver MJ {1997}, Seasonal phenology and
developmental biology of Amorbus obscuricornis
(Westwood) and Gelonus rasmanicus (Le Guillou)
(Hemiptera:Coreldac}. Aust, . Zool, 45, 49-63

Steinbauer M1, Taylor GS and Madden L (1997),
Comparison of the damage of eucalypts caused by
Amorbus obscuricornis and Gelonus tasmaricus.
Entomol, exp. Appl. 82, 175180

in press

11 H, Madden JI, and Potts B8M (1997}, Variation in
leal’ waxes of the Fasmanian Eucalyptus species.
1. Subgenus Symphyomyrius. Blochem. Syst.
Hcol.

Education and Technelogy transfer
Theses submitied by CRC studends

Black P (1996). Bffects of disturbance on patterns of
dominance in Eucalypins, Hons thesis, University
of Tasimania

Dungey HS {1996). The susceptibility of hybrid
eucalypts to pests. PhDD thesis, University of
Tasmania

Greaves BI, (1997}, Bucalypts: Picking the Winners, A
breeding obiective for plantation eucalypts and
carty-age selection towards this objective. PhD
thesis, University of Tasmania
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Communication

Charnett T (1996). Ammonium and nitrate uptake by
Eucalypius nitens, PhD thesis, Undversity of
Tasmania

Hardner CM (1996). Inbreeding in three forest
cucalypts. Phiy thesis, University of Tasmania

Pinkard EA (1997). Photosynthesis and resource
allocation in the crowns of Bucalypius nitens
(Deane and Muideny Maiden following green
pruning. PD thesis, University of Fasmania

Nesgbirt K (1996). The use of RAPD fechnology in
Eucalypius globulus. PaD thesis, University of
Tasmaunia

Wasrren P (1996). Photolahibition of Eucalyptus nitens
and E. pauciflora st frost temperatures, Hons
thesis, University of Tasmania

Public presentations

Genetic Improvement

Borratho NMG (1997). Choosing the best trees for
plantations on farms. Treefest Seminar Series on
farmn forestry, 1-3 May 1997

Borrathe NMUG (1997). New Developments in Forest
Genetivs, Seminar presented at the Royal Society
of Tasmania Meetings, Hobart - Ang. 1996, and
Burnie - April 1997

Reid I8 (1997}, Overview of the CRC for Temperate
Hardwood Forestry. Seminar prosented at the
Royal Society of Tasmania Moetings, Hobart -
Aug. 1996, and Burnie - Apsit 1997

Tibbits W, Boomsma D and Jarvis 5 (1997
Distribution, biology, genetics, and improvement
programs for Eucalvprus globulus and . nitens
around the world. Invited speaker at the 2dth
Southern Forest Tree Improvement Conference,
Oriando, Florida, USA, 9-12 June 1997

Vaillancourt R (1997} Asexual reproduction and
population genétic architecture of plants. Public
seminar presented af the Biology Teachers
Association of Tasmania (BIOTA) Confercuce,
Launceston, 3 May 1997

A

Soil and Stand Management

Bataglia M (1997). The use of process-based models
in ecology. Seminar at University of Stellenbosch,
South Africa, May 1997

Battaglis M, Cherry ML, Beadle UB, Sands py
Hingston A (1987}, Leal area index prediction
eucalypt plantations. Forests al the Limig
Hoviroamental Constraints On Foress Funer;, i
IUFRO Workshop, Subject Groups 82,6149
{Canopy Processes) and S2.00-15 (Whole Play |
Physiology}, Skukuza, Kruger National P
South Africa, [1-17 May 1997

Battaghia M (1996, Effects of time of sowing on seed
germination in high altitude E. delegarensis, Field
Excursion, North Forest Products, 26 Aprit 1995

Beadle CL. (1997), Managing trees on farmns. Semingy
series, National Treefest *97, Cawvick, Tasmania, [
3 May 1997

Beadie CE {1997). The Soil and Stand Management
Program. Royal Sociely of Tasmania. Burnie,
2 April 1997

Cromer RN (1998}, The Soil and Stand Management
Program. Royal Socicty of Tasmania, Hobar,
August 1996

Davidson NI and Black P €1997), Can changes in the
pattesn of disturbance affect shifts in species
dominance at the limits of their distribution?
Forests al the Limit, Environmental Constraints o8
Forest Fanction, I[UFRO workshop subject grougs
$2.0i-12 (Canopy Processes) and S$2.01-15
(Whole Plant Physiology), Skukgra, Kragsd
National Park, South Afiica, 11-17 May 1997

Garnett TP, Shabala S, Smethurst P and Newman [
(19963, Ammonium, pitrate and proton HXES
around the roots of Eucalyprus nitens. B
Proceedings of the Australian  Society of
Biophysics Conference, Hobart, July 1996

Ghadiri H, Rose CW, Misra RK and Bffendi B (1996
Rainfall erosion and soil sirength, Australian _
New Zealand National Soils Conlereseh
Metboume, July 1996, Vol. 2 Osal papers, PP

Hunt MA and Beadle €L (3997). Whele bl
ranspiration snd wiler use parfitioning ¥
Ewcatypis mitens and Acacta deatbara weeds ®
shorl rotation plantation in north-eas! Tusmnan:
Forests at the Limit: Environmental Coossraint® %8
Forest Function, IUFRO workshog subject Fﬂ”F;
S2001-12 {Conopy Propesses) and 5200

(Whole Plant Physiology), Skukuza, E

Meational Purk, South Africa, 11-17 May 1997
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Misra RK and Gibbens AK (1996). Spatial and
temporal variation of soil strength in relation to
cultivation practices in ewcalypt tree farms.
Australian and New Zealand National Soils
Conference, Melboume, July 1996, Vol. 2 Onal
papers, pp 187188

Morosi MT, Wang XJ, Smethurst PI and Hoiz GK
(1996). Nitrogen supply and demand in
Eucalyptus nitens plantations. Ausgralian and
New Zealand Natonal Soils Conference,
Melbourne, July 1996, Poster Papers, pp 183-184

Pinkard HA, Beadie CL and Battaglia M (1987).
Above-gronnd carbor allocation in Bucalyptus
nitens following green pruning, Forests at the
Eimitt Environmental Constraings on Forest
Function, TUFRO woskshop subiect groups
§2.01-12 (Canopy Processes) and S2.01-13
(Whole Plant Physiology), Skukuza, Kruger
National Park, South Aftica, 11-17 May 1997

Sands I {1996), Site productivity modelting. Seminar
at University of Stellenbosch, South Africa, Sept.
1996

Smethurst PI, Herbert AM and Ballard LM (3896}, A
paste method for estmating concentrations of
mutrienss in soil solntion and its use in a fertilised
eucatypt plantation. Australian and New Zealand
National Soifs Conference, Melbourne, July 1996,
Oral Papers, pp 255-236

Smethurst PI, Herbert AM and Ballard LM (1996).
Pertiliser effects on soil solution N and P in a
cucalypt plantation using a paste method.
Agronomy Abstracts, Annual Meetings ASA,
CS8A and S88A, Indiagapolis, Indiana, 3-8 Nov.
1996, p 360

Unwin GL and Hunt MA (1996). Canopy-undersforey
processes in farm forestey, Understory Network
Workshop, Lausiceston, Nov. 1996

Wang X!, Smethurst P} and Bolz GK {1996}
Nitrogen mineralisation in eucalypt plantations
growing on Ferrosols in Tasmania. Australian and
New Zealand National Soils  Conference,
Melbourne, Fuly 1996, Poster Papers, pp 267-268

Resource Protection

Clarke AR, Stcinbaser M, Raymond CA,
Patterson KC and Baker § {1996). Factors
influencing susceptibitity of evcalypts 10 damage

by the Eucalyptus  leaf beetle, Chrysophtharta
bimaculata.  Abstracts, New Zealand and
AustraHan  Entomological Societies Annual
Conference, Lincoln University, New Zealand,
22-27 Aug. 1996, p 34

#iliott BI, Flek IE, and Bashford R (1996). Control
options for the leaf beetle Chrysophtharta
bimacuiata (Ovier) (Coleoptera:Chrysomelidae}
in encalypt populations in Tasmania. Proceedings
XX International Congress of Eatomology,
Fireze, Haly, 25-31, Aug. 1996, Absiract 16020

Foley W1 and McArthar C (1997), Limitations to food
intake of herbivorous mammals: how and where
do plant secondary metabolites act? Presented at
Digesiive System of the Amniotes Symposiam,
Giessen, Germany. April 1997

1.ukacs 7 (1966}, Phenological variability in Autimn
Gum Moth populations: when is the AGM not the
AGM! Abstracts, New Zealand and Ausiralian
Entomelogical Societies Annual Conference,
Lincoln University, New Zealand. 22-27 Aug.
1996, p 34

Madden JL and Patel V (1996). Potential role of
entomopathogens in the control of eucalypt
defotiators. Proceedings XX International
Congress of Eatomology, Fireze, Italy, 25-21
Aug. 1996, Abstract 16-019

Madden JL. (1997} Novel, eavironmentalty friendly
methods of controlling forest insect pests.
Seminar, North Forest Products, Ridgley, Tas, 24
June 1997

Madden ¥ and Murphy § (1996). Workshop on the
strategy of management of the Sirex Wasp and the
rearing and relcase of parasioids, International
Institute of Biological Control, Curitiba, Brazil,
Nov, 1996

McArithur € €1997.  Developments  in the
understanding of feeding behaviour of massuptal
browsess of cucalypts. Seminar, North Forest
Products, Ridgley, Tas, 24 June 1997

MeArthur €. Preliminary Report to ANM on results of
feeding triats with brushtail possems (Trichosurus
vulpecula) and  pademelons {Thylogale
Billardierit), and implications to forestry, pp 20

MecAsthur C and Fugner § (1997). A comparison of
dietary preferences of Tasmanian pademelons
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(Thylogale biilardieriiy and brushtail possums
(Trichosurus  vilpecula), Progress Report
presented at the Australian Mammal Society
Meeting, Melbourne, 9 July 1996

McAsthur C (1996} Ressarch in vertebrate browsing
at the CRC for “femperate Hardwood Forestry.
Presented at the CRC lor the Conservation and
Management of Marsapials, Brishane, § Dec.
1996

McArthur C (1997). Redncing damage by mammals in
plantations. Presented at the National Treefest,
Carrick, Tasmania, 2 May 1997

Steinbauer MJ {1996). Hucalypt architecture, foliar
guakity and the behavionr and development of
Amorbus obscuricornis, Abstracts, New Zealand
and Asstralian Entomological Societies Ansual
Conference, Lincoln University, New Zealand.
22-27 Ang. 1996, p 35

Public relations
Genetic Improvement

Print
Borratho NMG {1997), National Treefest news article,
Tasmanian Couniry, May 1897

Soi! and Stand Management

Priat

Battaghia M and Sands PI (1997}, Article on ProMoD.
Onwood, Winter 1997, p 4

Battaglia M and Sands PJ (1997). Predicting plantation
productivity. Onwood, Winter 1597

Mendham 1D (19973, Wilf Crane Award. Unitgs, June
1997 and Tasmanian Couniry |, July 1997

Smethurst PJ (1996}, Timber Certification and
Labeiting, Bark 356, 1-2

Thwaites T {1998). Hold the Manure. Asticle on
research conducted by P Smetherss, New Scientist
No 2051, 12 Oct, 1996, p 53

Resource Protection

Felevision

Simmul T and de Livie DW (1996}, Fire blight beatle
research. Interviewed by ABC TV, WIN TV and
Southem Cross TV News

Radio : (
Simmul T agd de Little DW {1996), e blight et

research, ABC Country Hour !
Print

MeArsthur C €1997). Browsing research, My
Treefest seminar. Tasmanian Country, May |

Simmul C (1996}, Fire blight beetle research,
articles in the North-Eagtern Advertiser

Eick J (1997). Joint research on control of lear heutle
The Mercury, April 1997 4

Education

‘Felevision

Reid JB (1996). Success of pew Centre, ARC TV, ke
1998

Radio
Reid IB (1996). Success of new Centre, ABC o ifi)
Hous, Dec. 1996

Davidson NJ (1997). National Trecfest seminars, ABE
Rural Report, May 1997

Print
General article on CRC research, Tasmanian Coming
Teb. 1957 1

Entroduction for Treefest seminars. Tasmanian
April 1997

Reid 1B {1997). Success of new Centre, News
and editorial, The Mercury, Bee, 1997, o
article, The Examiner, Dec. 1997, news il
aritas, Feb, 1997
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Grant/Award

ARC
Cotlaborative Grant

ARC Large Grant

APA Tndustry
Scholarship

ARC Postdoctoral
Fetlowship

Wilf Crane Memorial
Award

Australian
Biophysics Society
Conference

University Writing-
up Scholarship

North Forest
Products

BARC

TERC

ANM

Science and
Technology
Awareness Program

North Forest
Products

Awarded for

Genetics of Radiata
ping

Molecular markers s
Eucalyptus

Cienelics of
Mycosphaerella
resistance in
Eucalyptus globulus

Heophysiology, leaf
morphology and
palacoccology of
Southern Beech

Research excelionce
in soil-free
interactions

Excellence in
preseatation and
content

Write papers from
Phi) thesis

Radio tracking of
pest herbivores

Seedling preforences
andd growth rate

Cirowih rate and risk
assessment

Radio tracking of
pest herbivores

Attracting women to

{orestry

Safety Incentive
Award

Puration

3 yoars

3 years

3 years

3 years

i year

i year

4 months

1 year

b year

I year

1 year

3 years

Recipients

oy NMG Borratho
Iy BM Potis

IDr R Vaillancoust
Dr R Vaillancoust

e C Mohammed
Mr M Powell

Dr M Eovenden

Mr I Mendham.

My T Gamett

Mr T Garnett
Dr C McArthur
Ms K e Mar

Dr C MeArthur
Mr ] Bulinski

I C McArthur
Mr T Bulinski

x C MoAsthur
Ms K o Mar

D¢ N Davidson

Mr K Joyee

Amount $

1663060

146000

5 540

157 000

2 600

106

3 840

21060

15 516

12009

2 000

26 400
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Performance
Against
Indicators

Generic Indicators

« Importast generic porformance indicators will be
the aumber of publications in international,
refereed journals, the participation of visiting

scientists and the ability to attract external funds.

Publications

The total number of publications is over 448 with half

this total In referced pational or international journals

Tabie 16 Publications by program and type, 1991-1997

or monographs, with 4 substantial tumber of
resnainder as major papers in conference proceed; 1
(mostly refereed) (Table 10). The output has I ..
substantially with an approximately six-fold jne
from the first full year of operation, 1992 4 -
(Tabie 11}. This shows the substantial synerey creqy :
by the Centre since publications in 1992 largely reflig
the productivity of the individual components |.1j

came together 10 form the Centre.

Program Journak Papers & Conference Conference Theses Totat
Book Chaplers Proceedings Presentations
& Technicat Reporis

|
Gl 64 50 67 20 201
SSM 90 24 46 14 174 |
RP 36 2 32 3 73
Total 190 76 145 37 448

‘Table 11 Publications hy fype and year {note: 1997 figures include articles published or in press)

1991 1992 1993 1994 1905 199 1997 i -
- Tof
Journal papers and book chapters 3 13 25 25 22 73 K - Warnai
_ Resoyry,
v, L
Conference proceedings 0 2 il 16 35 12 6 i
Conference presentations and technical reports 1 6 12 29 33 42 22
Theses 3 2 6 H} 7 3 3 I
-
"Total 7 23 34 ™ 97 132 6l
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Visiting Scientists

The Centre has attracted a distinguished list of
interpational and national visitors to worl in the
Centre under its visiting scienfists scheme . In
addition, many shorter visits have occurred including:
Dr Peter Dye (CSIR, South Africa); Dr Robert Teskey
{University of Georgia, USA) Dr Ephraim Epstein
{lsrael), Mr Fernando Baexa Melendez (former

Governor of the Moxican State of Chihoahua):

Dr Zhang Shaoang (Beijing Forestry University,
China); Dr Claudio Balocchi (Universidad Austral de
Chile}; Prof Nayerah Rastin (University of Gottingen,
Germany)h Dr Zang Daocqun (Chinese Academy of
Forestry), Dr Stephen Read {School of Forestry,
University of Melbourne); Dr Philip Moody (Qid
Department of Primary Industtiyy; Mr Li Fang Dong
and Mr Wang Bao Ping (PAO Trainees from Paulownia
Research Centre, China); Dr Richard Milner {CSIRO
Entomologyy; Dr Cheistine Stone (State Forests of
NEWY, plus touring groups of foresters from Brazil,
Chile, USA, Indonesia and China, International and
national scientists have given numerous seminars

during the CRC sensinar series each vear,

External funding

External funding obtained by CRC staff totalled
$2 653 150 from 1991/92 to 1996/97. 1996/97 funds
totalled $370 396. This was received in the form of
ARC grants/postgraduste awards of $397 000 across
the three research programs; $26 400 from Seience and
Technology Awareness Programy and 338 517 from
industry pariners to assist with lechoical stafl and

eqipment purchases.
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Table 12 Visiting Scientists

B Gary Iiodge University of Florida 6 months
P Bherhard Voit Medical University of Sowth Carolina 1G months
By Myron Zalucki University of Queensiand 3 months
Prof Alan Berryman Washington State University 1 month
Dr Peter Kanowski University of Oxford 3 months
Dr Heather Keith CSIRO Division of Forestry, Canberra & months
Dr Robert Floyd CSIRO Division of Entomology 2 months
Prof Peter Davies Comell University, New York S months
Prof David Newman Eniversity of Georgla, USA 3 months
Dr Arthir Gilmour NSW Agriculture { month
Dr Ken Van Rees University of Saskatchewan, Canada 2 months

Management of the Cenfre

Complete establishment of administrative services
and systems af the time the CSIRO Bivision of
Forestry moves fo the University campus in
March/dpril 1992,

This indicator was met with the administraiive staff
and services all in place by the time of occupation of
the pew CSIROVCRE bailding,

Genetic hnprovement

Production of reliable estimafes of heritabilities and

correlativns  for commercially desivable tree
characters and of genetic gaing in each generation,
Determination of the optimum age for selection of
elite Hues and the development of breeding plans,
Estimates of heritabilities and correlations for
important traits will be possible within three years.
Assessmeni of genetic gain, selection age and
development of breeding plans is dependent on
estimates of heritabilities and correlations.

The last few years have seen a dramatic improvement
in our kmowledge of heritabilities and gesetic
correlations for key traits in E. globulus, E. nitens and

F. regnans. Published estimates of genetic parameters

for growth, wood density and other traits prior ig
start of the CRC were very limited {to our ko idge
there were only eight papers published in total will 0
of them inchuding woed properties), They were B :
based on only a few provenances from the whole '
of the naturat distribution.
Research carried oul by the CRC-THE often
coltaboration with industry partners and hroedil
organisations, have produced over 25 papers or l0¢2al
reports on the genetic control of K. globulus B8
E. nitens, including the analysis of large £, ploft
E. nitens base populations, across Australia, for B0 .
(diameter and height), flowering {precocity and i
and wood density. Work done at the CRC-THE
includes the first estimates from full-pedigree MEE
for E. globulus and F. nitens, both in Australiz ;
overseas {Portugal). This information has been ¥
breeding programs in Ausiralia, A cooperative &% .
strategy, for both E. globulus and E. aireh®
developed by the CRC-THF, in coflaboration 5
STBA and industry partners, with the progra®
underway. Selections carried out in these ORI
based on the estimated genetic parameters.
As most patameter estimates published for Fuctl IS

are derived from open-pollinated progeny from S8
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Table 13 Staff and post-graduate student numbers recruited in each year of CRC operations
{note: data does not include CRC-funded administrative staff, in 1996/97).

Year Research stafl Postgrad. and
Hons. students
1991/92 4 18
1992/93 5 15
1993/94 E 17
1994/95 3 3
1895/96 pd 12
1986/97 1 10
Pianhed No. - g 10
Current No. 12 10"

Technical staff All staff
3.75 2378
9 29
45 228
3 9
& 26
2 13
10 30
1.8 33.8

* CRC-funded postgraduate scholarships only

popuiations, considerable work has been done in
improving such estimates. We have made major
advances in umderstanding the reliability of such
estimates {roviewed in Borratho 1994 Potts & ol
1995; Hodge ef al 1996 and Hardner and Pous,
submitied) as well as their age-trends (Hardner and
Potts, submitted) and the impact of site and mortality.
We have developed approaches fo mproving genetic
parameter estimates derived from OP progeny
(Borratho and Potts 1996} and provided indications of
reliability for specific traits by directly comparing OF
and controlled cross parameter estimates for growth
{Hodge ef @l 1996; Hardner and Potlz 1995,
submitted), frost (Volker ef al 1994} and disease
resistance {Dungey ef ol subsmitted).

Selection rules have been defined for cerrent
breeding programs. The studies inelude a detailed
economic model of escalypt plantations for kraft pulp
production. Results demonstrating the large benefiss of
cooperative breeding were pivotal to the development

of a cooperalive breeding scheme by the STBA.

Show that hybrid seed can be produced successfully
and used in field plantings. Fy hybrid seed will
continue to be planted and Fy seed could be available
Jor planting within two years,

Interspecific ¥y hybrid seed has been produced in large
quantities, barriers o its prodaction identified (Potts et
al. 1992, and growth of F; hybrids monitored {eg
Volker 1995;). Fy and backeross hybrid seed was
produced for E. gunnii x E. globulus and E. nitens x
E, globulus and trials established in 1994 and 1993
respectively.

Develop a system fo vegetotively propagate elite
material from breeding programs, successfully
establish field plantings and reduce production costs.
This is an ongeing activity but it is hoped to establish
the first reasonable sized field plantings within three
years

Significant progress on a cost-effective vegetative
propagation systemn has been made. The improved
micropropagation system {TMP) halves the aumber of
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steps required compared with previous systems, IMP

has been tested successfully in one mdustry laboratory,

It was found (o be a useful system for small-scale

research projecls such as the screening of rooting

ability across genotypes. However, original objectives
changed significantly, as a result of the third year
review and a more recent workshop with iadustry
partaers. The indusiry pariners also agreed 1o put more
emphasis on the somatic embryogenesis project.

Research done at the CRCTHE indicated:

+  Whike the program was not able to reliably clone
recalcitrant £, globulus and E. nitens clones,
rooting ability was found 1o be under strong
genetic control, with enough genetic variation o
enable the identification of good rooters within any
given family. Rooted cuttings from this experiment
are going to be planted in the fleld as a

demonsiragion trial,

+  Screening methods for rooting ability, both in virm
or ag cuttings, have been made robust and simple.
These results allow the development of 4 workable
cloning  strategy for temperate  Fucalyptus,
producing a large number of progeny from
outstanding familes, and subsequently screening

within these families for rooting ability,

=  Somatic embryogenesis has been successfully

induced in both E. nitens and E. globulus. The high
proportion of genotypes displaying competency
with somatic embryogenesis (around 80%
whatever the family} does nol narrow the genetic
variation within progenies. Furthermore, within
one genotype, hundreds of somatic embryos can be
objained, indicating the great potential of this
method  for  genetic  engineering  purposes.
However, the somatic embryos do not develop
beyond the globular stage,  Achieving full
development of the somatic embryos, up to the
germination stage will be our major challenge for
the coming years.

Determine the reduction time for seed productioy .
f
elite material und the role played by the gibby

in the flowering process. The gibberellin bosyuply.
pathway in eucalypts should be elucidared wighin per
years.

The gibberellin biosynthetic pathway has hasp
determined as the early 13-hydroxylation puth £
with GAl being the active hormone (Hasan e il
1994}, By chemical and cultural means the seeg
seed generation time has been reduced to 2.5 years i 3
E. globulus from the 5-19 years found in planiations
While 2 substantially veduced level of GAT (less lhuy
9.1 yg.g FW-1) is required to allow flowering, itis
the caly factor involved in the promotion of Thwein) :
Cold is also required and it does not act via e
recuction i GA levels (Hasan and Reid 1995),

Develop techniques for fingerprinting eucaljpli
using PDNA markers. The University has inilinred
work in this grea and it will be possible fo entablish
procedures for differentiation af the brogd IetrRpms
level within two years and develop detailed gend 3
RELPs for individual species by the end of five yoir <

Genomic and organeilar DNA markers (RELP m8
PCR based) were developed and their imeld "3.
demonstrated at different taxonomic levels; across S
whole of the genus Eucalypfus; between ©
related species; within specics such as E. globulus,
in fingerprinting man-made and natural clones, &
addition, a linkage map in an imterspecific Fl
Eucatyptus was the first such map preduced in 10
genus, We obtained good evidence for the first % :
QTI. x envirosment interaction in Eucalypfu¥
feasibility of finding QTLs in Ewcalypt® 55
demonstrated, which is the first siep towasds &

realisation of MAS.
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Soil and Stand Management

Development of sitvicultural practices for the
Judicions management of soils and stands for the
short- and long-term management of plantation

Jorests

The following guidelines have been developed for
several aspects of silvicultural management of soils

and stands in plastations,

Inter-rotation management:

+  ‘fop-soil and organic matter should be conserved
during clearing for plantation establishment, and
can best be achioved using excavators sather than

butldozers with hlades.

* Use of bulldozers with blades led to apparent
decreases in wood yield in seven-year-old

plantations,

*  Ripping of most soils is not justified, bat mound or
surface ploughing should be used on all soils

except those that are very well structused,

= Good preplanting weed control is recommended
because it can reduce the need for expensive post-

planting weed control on ex-native forest sites.

= The planting of E. globudus rather than £ nitens is
recommended on low elevation sites where
moderate water stress ks expericnced as patt of (he

growing cycle.

Entra-rotation management:

+ Fertilisation strategies can be devised for N and P
at specific sites. These strategies include
expeciations of the N and P requirements of the
plantations (including weeds and trees), the soils
abifity to satisfy these needs, and consideration of

empirical responses observed af many sites.

*+ P fertiliser will be needed at planting on all ex-

native forest sites; N should also be added (as

monoamsuonium phosphate, or urea with wiple

superphosphate). No further requirement for P i

likely 10 be needed, but further urea applications
will benefit most three- to six-vear-old plantations

on ex-gative forest sites.

*  Fertilising soon after planting on highly fertile ex-
pasture sites should be avoided because of the
potential to induce deformitics. Later-age

appiications of N may also be uanecessary.

* Control of weeds in thinned stands iz also
recommended because H maximises the growth

response of the remaining frees,

* Recovery of the crown afiter green praning is rapid,
50 early pruning of up o 50% of the erown (from
the base) followed by thinning can be applied
successtully to E. nitens plantations 1o produce

clearwood,

Development of process-based models to predict
woad yields under o wide range of sitvicultural
regimes.A number of key outcomes have been
achieved which are listed below under four
headings.

Reviews:

* A review of existing forest growth models
indicated that the appropriate accuracy, scale, types
of inputs and range of outputs were suitable for key

forest management questions,

* A review of existing models of cambial activity

highiighted the possibility of modelling cambial
activity of eucalypts as a means to predict
puipwood quality, and has provided the direction

for a new PhD profect in this area,

= Current fofest modelling activity in Australia was

the focus of a major seminar and workshop,
ForMod93, which has strengthened collaboration
and promoted communication hetween researchers

and indastry.
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Evaluations;

* Asn evaluation of an oxisting and widely used
process-based model {Forest-BGC was carried out
and the model found to be of limited suitability for

Torest management purposes.

* An existing emphical model for predicting site
qaality showed it to be 3 conservalive but biased

predictor of site quality for cucalypt plantations.

= Hxisting datasets suitable for forest growth
modelling were evaluated and several selected for
coflation and use by sesearchers throughout
Australia.

Models have been developed that

* simulate the light environment of eucalypt

canopies;

= predict above-ground biomass partitioning in
response to biomechanical constraints on sltem-

fangtion;

»  predict eucalypt seed germination uader conditions

of variabie temperature and soib-water potential;

= estimate daily canopy photosyathesis using readily
avaiiable meteorological and physiclogical dala;

» predict site guality for eucalypt plantations using

only simpie and readily obtained site descriptors;
» predict nutrient uptake kinetics;

= predict forest growth where processes such ag
biomass and nutrieat partitioning are poorly
understood by utilising the S-system approach to
modelling complex systems:

*  predict £ globulus site productivity as measured
by peak MAI closed canopy LAT and water use of
plantations given a simple ranking soil depih,
lexture, stoniness and fertsiity and mean monthly

climatic data;

* predict the net production of E. nitens canopy in

response to varying degrees of green pruning.

These models have been applied to;

= explain the response of forests fo ﬂzinﬁiﬁg

highlight the role of competition for water s
trees and understorey species in fedacing §

expected thinning response;

* Hlustrate  the  importance  of  copsidude
photosynihetic acclimation 0 temperature whe

simulating forest prodectivisy;

= predict the mean annual increment of £ pladuly
plantations significantly better than doss I

existing prediction system;

= resolve a long-standing international con

about natrient uptake kinetics;

*  generate climate-based site productivity maps o

Fasmania (with FT for the RFA process);

* evaluate production at potential industrial siis 8

north castern and easters Tasmania {(for NETY,

+  examing water usage at varfous sites in Wesiom
Aussmaliz and adjust estimates of site !inliEE
correct for the effects of a three-year drought (I

Bunnings Treefarms).

Resource Protection

Betermination of the fuctors that predispose "'ﬂ
attack by defoliating insects and mammals. 1t WS
possible fo establish the relative -_
phenology and colour in host attraction within M
years and this information can then be s
atilisation in breeding programs. )

Host tree selection, feeding and oviposition by
Eucalyptus bectle C. bimaculata 18 regulated
complex of factors. The location of tree patches is
explained by phenofogical differences in leaf &0
changes and growth rates within and betwee®
species. The caplure of fiying beetles ob it

coloured sticky traps exhibit distinctive prefef@==
st of BE5

yeliow while the amount of red in e AU I
{ﬂ]l‘fﬂl A=

leaves, and which subseguently turn te green,
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with the degree of oviposition and consequent damage
with high heritability. Feeding preferenves of adult
and early stage larvae and larval sarvival have been
shown to be significantly influcnced by stage of
leal maturity, terpenoids and the extractives of
different species

Operationally the location of small blocks of
£, regnans  trees with B mitess  plantations has
resulied in preferential and substantial beetle attack,
oviposition and subsequent damage to the former

SPECHes.

The development of biological control techniques to
mininise the damage caused. Enhanced biological
control for native insect pests has not been tried in
Australia before and it iy not possible to provide more
quantitative indicators.

The integrated Pest Management (IPM) strategy for
suppression of chrysomelid defoliators has been
refined by definition of cffective dose and application
rates in the use of Bacillus thurigiensis tenchrionis.
The use of spore  formulations  of  the
enfornopathogenic fungl Metarhizium and Beauveria
spp as an additional control agency for chrysomelid
eoirol has been shown (0 have real potential. The
suwecessiul aggregation of ladybird predators by the use
of sucrose sprays and the impact of natural sources of
both carbohydrate and protein on predator longevity
and fecundity respectively have demonstrated the
potential benefit of increasing floral diversity in areas

adjacent to plantations.

Assessiment of the feasibility of breeding insect
telerant genotypes of Eucalyptus spp CSIRO
Division of Forestry and Forest Products has been
working in this area for two years. Future direction
and strategy depends on confirming that resulls are
repeatable from season to season and this will take at
least three years.

The following is a reiteration of the statemont in
last year's Annual Report, As this is the final report of

the CRO Temperate Hardwood FPorestry it is

appropriaie o restate it as a potential iniliative for the
CRC Sustainable Forest Production considering
the expertise of new partners CSIRO Emtomology in
this field.

it has been demonstrated thai the resistance of
E. regnans and E. nitens 10 wsect attack is a heritable
trait within family bnes. A wide range of resistance
classes {front highly susceptible to resistant) have been
shows to occur across famitics. With this information
it is now possible o say that breeding for insect
resistant genotypes is feasible. The commercial
feasibility of incorporating resistance into breeding
programs has yet to be approached, buf is a new

research mitiative being considered for the new CRC.

Development of substances which inkhibit or
eliminate browsing by veriebrates, Given current
knowledge of preferred and non-preferved genolype
af plantation stock, it is probalie key compounds
determining pakatability of foliage (o browsing by
vertebrates and inverichrates are Likely to be similay,
and it should be possible to determine and test these
within three years.

Distinctive feeding preferences for different tree
species and vegetation types have been demonstrated
for possums and pademelons and the preference for
commercially valuable cucalypts more intensively
investigated at the provenance and hybrid level, These
studies together with those on the field bebaviour and
ecology of the three major browsing species have
provided the necessary basis  for  subsequent
operational rials, These trials will evaluate the use of
less preferred selections and cover crops in order to
minimize the impact of browsing on plantation

seedlings and trees.
Education

The number of pest-graduate students (rained in
areas specified.
We reached the target of 25 post-graduate and

honours students that was set in the CRO Joint Venture




76 concor Temperate Hardwood Forestry — Annual Report 1986/97

Agreement within the first two years of the Centre's
operation. In 1991/92 there were 16 honouss and post-
graduate students, This increased to 28 in 1993, 33 in
1994, 37 ia 1995, 41 in 1996 and 47 in 1997, The
students attracted to conduct PhD projects at the CRC
were of the highest standard {a great majority with first

class honours), and many recruited from interstate.

The number of students enrolled in special courses.

Special courses designed to train company
operational staff commenced in 1994 with two
workshops 'Basic Experimental Design' and ‘Basic
Quantifative Geneticy' {November 1994). These were
well attended and have been followed by workshops
on ‘Forest protection’ (November 1995, May 1996) and
“Water Use' (June 1996). Fach workshop has attracted
20 or more participants, drawn from North Forests,
ANM, Amcor, Busnings, Forestry Tasmania, CSIRO
Division of Forestry and the Univessity of Tasmania,

A special four-year undergraduate course in Forest
Ecology, which provides univessity students with the
background to continue in the forest industry, attracts
12-15 students a year. This course was redesigned in
1997 to raise its appeal to students interested in
forestry.

The Gradaste Diploma of Science (Forest
Processes} is offered through the Plant Science
Department and two students have graduated through
this course, but we have found most padergraduates
with high academic achievement prefer to enrol in

honouss.

The gquality and numbers of post-doctoral fellows
aftracted,

During the Hie of the CRC there have been nine
post-doctoral fellows working in the research
programs,

In the Resource Protection “program, Dr Toay
Clarke ‘has played a key role, leading research in
projects 2 and 4 on the control of insect defoliators and
the biclogy of other insects pests of Eucalypius.
Dr Clare McArthur who' was appointed in 1995, has

also played a key research role in v pg s
vertebrate browsing project.

In the Genctic Improvement Program, [y |
Jordan was appoiated post-doctoral feliow in
cenduct & combined analysis of the base Populap
E. globulus. Dr Omar Hasan was Post-tlicaarg]
from 1992 fo 1994 and identified and . .

gibberelling, auxing and abscisic acid in the re

tissue of E. globulus with the aim of determin
effect on wood properties.  Dr Jean-Nodi R :.:
appointed in Angust 1594 on a project Imvestiosing
use of somatic embryogenesis i1 vegetative fmoes
and is now playing a key role leading the timm
project. Dr Alite Muneri who was appointed in
1993 has made a major contribution fo the new
wood science in project 2. Dr Dorothy Steane wll )
appointed as 8 molecular geneticist i proj ".
Hebruary 1993 is currently working on the
basis for phylogenetic refationships in Kol L

In Soil and Stand Management, Dr Michaei B i
who was appointed post-doctoral fellow from My
to June 1994, rescarched the effect of lLHpEN
acclimation and chilling injury on the photosys -,..-
E. nitens and E. globulus (project 1). In 1996, 18
appointed o a research scientist position at &
Horestry and Forest Products in Hobart, and
with the CRC in snother capacity, I M

worked for two years from July 1994 on the '.-',
g o
topic of nitrogen mineralisation in soils. &

Hovenden, who was appointed from Junt
investigating the effects of low remperstiliss
photoinhibition on growth and pltusyEd
plantation encalypts. He recieved an ARC :'-_'
Fellowship and started this project o the PIRT S8
Department in hume 1997,

Three of the CRC's post-dociorel
Dr G Jordan, Dr M Buttaghia and Dr Mark 858
have been successful in securing three oo
fellowships at the University of Tasmani® ™=
competition for these fellowships is ntens® =

ten per cent of appiicants successful.
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The acceptance by the forestry communify of
students on completion of their stndies.

During the life of the CRC 17 postgraduate and
Honours students have been employed in the forestry
mdustry, In addition , there are 10 scientific siaff from
industry are currently enrolled in PhD or MSc courses
at the CRC and 10 strdents on scholarships funded by
mmdustry, (For details see Utilisation and Application

of Research, point 3, page 44)
Technology fransfer

The degree of ndoption of research results by
industry.

Studies conducted in each of the three rescarch
programs at the CRC for Temperate Hardwood
Forestry have led to commercially useful results which
are being adopied by the forest industry {for detadls see
Usilisation and Application of Research, Technology

Transferred, Table 6, page 49).

The gquality and relevance of technical publications
fargeted to user groups.

During the life of the CR{, the three research
programs have produced 190 refereed publications,
221 wnreferced publications and 37 honours and PhD
theses. All of these are of direct or indirect relevance
to plantation forestry and most are published in
journals of internattonal standing. Coples of these
publications are circulated amongst wser groups, A
short sammary of the impHeations of the research is
also sent 1o each of the industrial partners in our one-
page news sheet eg Tot off the seedbed’ and ‘Beyond

the black stomp’,

The number of seminars, fiekd days, short courses
and workshops organived.

We have run Y0 seminars, 23 workshops, four
symposia, five short courses and seven field days or
field 1ours in the first five years of the Centre. We
estimate our varions exercises in technology transfer

have reached approximately 15 800 people.

Organise one public seminar on the potensial role of
hardwood plantations in Australian woeod supply
within twelve months of Centre establishment.

A serfes of seminars on The Role and Potential of
Euealypt Plantations in Australia’s Wood Supply' was
held in Hobart on 16 June 1992 and attracted 150

participanis.

Organise first short course in the second year of the

Cenlre.

Two short courses were held in the second vear of
the Centre:

*  “free lmprovement for Future Plantations’ - g one-
day workshop run by Ms € Raymond (Genetic
Improvement program} and Dr P Kriedemann, 12
October 1992 {12 participants},

= 'Establishing Eucalypt Plantations’ — held on 5-6
April 1993 For forest growers and organised by
Pr O Beadle (Soil and Stand Management
program}. This was a one-day workshop with
preseatations by representatives from each of the
Forestry companies plus 2 fleld day and was

attended by 50 participanis.
Communication with the public

Abthough there is no performance indicator relating
to publc communication,  two reviews this has been
ratsed as an important issue.

In the last 18 months we have made greal progress
sowards Hnproving the level of comumunication with
the public through the following initiatives:

* 3 project, ‘Affracting women into forestry”, which
aims to present positive role models of women in
forestry 1o encourage school girls to consider
forestry as 2 career. This project is funded through
& grant of $26 400 from Science and Technology

AWDrencess.

« development of teaching Kifs in forestry for school

children, years 6-9 (10 10 15 years old), which
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demonstrate the importance to Australian society
of technological advancement in the forestry

sector;

+ two public Seminar Series on ‘Advances in
phantation forestry’ organised by Royal Society of
Tasmania;

= & public Seminar Series on Farm Forestry

conducted over three successive days at ‘National

Treefest” during “Agfest’;

organisation of the 1998 ANZAAS
‘Sustainability of Southem Ecosystems' Prof
Reid is Chairman and Dr N Davidson s

of the Organising Comiuittee).
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Budget

Notes to and ferming part of the accounts for 1996/97

Summary of significant accounting policies

All funds under the Cooperative Research Centre's
conirol are administered through the University of

Tasmania's Financial Management System (FMS),

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

are detailed hereunder.

(a) Basis of accounting and principles of

consolidation

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

{ransaciions recorded on the FMS,

In-kind amounts are the economic values of goods
and services declared by each of the joint venlure

partners and accepted by the entily as being valid.
(b} Inferest

Interest is caleulated and paid by the University
based on ihe monthly cash balances being held on
the FMS on behalf of the entity.

{c) Assets and depreciation

Plant and equipment assets are recorded on the
Universily's asset register in the name of the entity

as they are acquired. Their entire 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.

The capital contribution of $I135G,000 by the
University of Tasmaniz in 1994/95 is pant of the
provision of new laboratories and accommodation
for CRC staff and students in molecular biclogy.
The extension was compieted in 1995/96 wih a
fusther contribution of $240,000 to capital costs
being made by the University.

{d} Employee entitlements

Provision has beea made Tor pro-rata entitiements (o

annual and long service leave.
{e) Partner contributions

Budget estimates of contributions are taken from the
original Commonweaih Agreement and sctual

figures are provided by the pariners.
(1Y Aflocation from Commonwealth Grant

The CRC received five grant payments duning the
year 1995/96 {consisting of an cuistanding payment
from 1994/95 plus the scheduled quarterly payments
for 1995/96). Puring 1996/1997 the CRC received

the usual four quarterly grant payments,
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PBS

Partners

INDEPENDENT AUDIT REPORT

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

COOPERATIVE RESEARCH CENTRE FOR
TEMPERATE BARDWOOD FORESTRY

Scope

We have audited the attached financial information of the Cooperative Research Centre for the
Temperate Hardwood Forestry as set out in Tables 1 fo 4 of the Annual Report for the year ended 30
June 1997 as required by clause 1{1}$) of the Commonwealth Agreement. The Direstors of the
Cooperative Research Centre are responsible for the preparation and presenigtion of the financial
information contained therein, and have determined that the basis of accounting as described in Note 1
is appropriate 1o meet the needs of the Members of the Cooperative Research Centres Committee and
the Commonweslth, We have conducted an independent audit of the finsncial information in order to
express an opinion fo the Commonweaith on ife preparation and prosentation and to report on the
matters identified below in refation to the sources and applications of the Clooperative Research Centre
for Temperate Hardwood Forestry funding. No opinion is expressed as to whether the basis of
sccounting as described in Note 1 is appropriate to the needs of the Members of the Cooperative
Research Centres Committee or the Commonwealth,

The financial information has been prepared for distribution to Members of the Cowoperative Research
Centres Committes and for the purpese of fulfilling the requirements of the Commonwealth
Agreement. We disclaim any assumption of responsibility for any reliance on this report or og the
finameial information to which it relates fo any person other than the Members of the Cooperative
Research Centres Committee and the Commonwealth, or for any puspose other than that for which it
was prepared,

Our audit has been conducted in accordance with Australian Auditing Standards. Our procedures
included examination, on a fest basis, of ovidence supporting the amounts and other disclosures in the
financinl information, These procedises have been undeetaken to provide repsonnlde assurance (hal
the Cooperative Resarch Contre for Temperate Hardwood Forestry has complied with Clauses 4, 51k
SO2) S0, W13 M5 end 1202) of the Commonwealth Agreement and o form a0 opinion as o swivother
in all material respects, the Anancial informadion presends fairly the sources ond applicstions _ﬂr
funding in accordance with the basis of accounting deseribed in Note 1, These policies do not requit®
the application of all Accounting Standards and Urgent Issues Group Consensus Views.

chartered accountants & businesys gdvivers
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PBS

Page Twao. Ferlarri

The audit opinion expressed in this report has been formed on the above basis and reports on
compliance with the fellowing matiers:

L The multipliers adopted by the Centre o value in-kiad contribations other than salary costs
bave a sound and reasonable basis. The Researches's Contribulions for the year has been
provided at east {o the value for that year comumitted in accordance with the Budget and the
total value of alt contributions for the year under report equalled or exceeded the amount of
grant paid during the year.

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

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

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

% Inteliectual Property in all Contract Material is vested as provided in the Joint Venture
Agreement and no Intellectual Property has been assigned or licensed withoul the prior
approval of the Commonwealth,

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

Quatlification

The Cooperative Research Centre for Temperate Hardwood Forestry has not complied with the
following requirements of the Commonweaith Agreement;

Clause 4

The comtributions by particuiar Resesrcher’s for the year under report have not been provided to at
least the value for that year comumitted in the budget. The Researcher’s who breached the clause are:

Researcher Amount Committed Ameunt Provided
S o008 5800
Boral 16340 33

Bunnings Treefarms 169.1 107.3
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PBS

Page Three. Fattner s

Qualified Audit Opinion

In our opinion the atteched financial information presents fairly, in accordance with the bagis of
sccounting described in Note i, the sources and applisations of the Cooperative Research Centrp for
Temperate Hardwood Forestry funding for the vear ended 30 June 1997 and except for the non-
compliance detailed above, the Cooperative Research Centre for Temperate Hardwood Forestry hag
complied with the required clanses of the Commonweaith Agreement,

PHS Partners
Chartered Atcountants

Hobart Steven A Hemyk
AR }\Uc‘ig,mr 1997 Partoer
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i CONTRIBUTIONS FROM PARTNERS {$000r} " TABLE ¢

EXPENDITURE
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hiiadiivg 198293 TOEYEE iR TOUEO8 1596797 FObaEY Achab Budget 14488 Al Agmemisel  [isrercg
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CABH CONTRIBUTIONS {5000's}

PARTNERS

A CSIRG Forestry & Forest Products
B Uiniversity of Tasmania

£ Forastry Tasmania

£ Mot Forest Produats

E AMM Forast Mansgement

¥ Borat Timbar Tasmanls

G Austradizn Papar Plantations

H Burnings Freefamms

TOTAL CASH FROM PARFICIPANTS

INTEREST

OTHER EXTERNAL FUNDS
FLINTHMNG FHOM THE CRO GRANT
TQTAL CRC DASH CONTRIBUTION
Cash camed over kom previous year

Loas unapar bakance

TOTAL CASH EXPENZHTUHE

ALLOGATION OF CASH EXPENEITURE BEYWEEN HEADS OF CXPENDITURE [

SAL ARIES
GAPITAL
OTHER

Naote: Gaplial expenditure of S22.310 Ih 1856197 was 10T a motor vetinie

SUMMARY OF RESOURCES APPLIED T0 ACTIVITIES OF CENTRE 5000') TAAES

Bii PROGRAMS

GRAND TOTAL (IN-Ki
GHANE TOTAL (CASH EXPENDITURE}

FOTAL RESCUNCES APPLIED TO
ACTRNTIES OF CENTARE

“‘&«’52 3

[ AT | tsunger] cumvatvetodma  |PmosgoTEN) P T

1997/82  1992/93  THOHMS  1954/8%  1995/98 1590497 98T Actual Fhalgat 1047/90
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ALLOGCATION OF TOTAL RESOURCES APPLIED TO AGHWVITIES OF CENTRE BETWEEN HEADS OF EXPENIITURE

TOTAL SALARIES ICABH ANE IN-KIND)

TOTAL DAPITAL {UASH AND IN-KINDY}
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Aliocation of resources between categories of activities (1996/97) TABLE 4

PROGRAM RESOURCE USAGE L
Cash in-kind Staff Staff funded K
$000's $000's Contributed by CRC ;

Hesearch 1,867.3| 3.687.7 12.0]

Education . 63.5 82.4 0.3]

Commercialisation/ Tech Transfer

Administration 188.3 403.2 1.3

Other {transferred ; non CRC activities) 429

TOTAL 2,162.0 4,183.3] 13.6
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RESEARCH STAFF RESOQUACES (1996/97) ATTACHMENT B
% spent on % Spent on
Employer Main Ressarch Program Total on % spent on Comenercialisalion % spent on CRG
activity Total % time | Gen | SSM | Prot | Basearch Education Program Administration
L A, P R 16 5 5 5
3 SGERINGTON, S R 20 5 5 | 10 20
E 35 14 5 1d 28 10
E : Plantations
='.;' HOAACIC, § B 35 20 14 5 a5
1 i M, P R 25 10 10 8 25
- EIWERCT, R 5 1.7 1.7 | 1.7 5
65 3.7 | 219 | 1.7 BE
<4 Traafarms
] FEIDAL, R ] 14 4 3 8 3
FOLEY. C A 37 2 30 32 2 3
BEAM.D A 36 25 25 2 3
CHARDSCN.C R 26 20 26
CARTHUR, G A 10 2 2 4 5
clal 114 33 56 G 85 4 18
Haiths Forest Produscts
BT S H 12 12 i
(KSMLSSEN, G &1 13 13 13
: R 48 25 25 2t
ELITTLE. D R 42 18 18 24
CLIVER, C R &1 61 61
RNES. C R 37 37 37
: & 7 7 7
i, M R 7 7 7
1 R 8 i} a2
HESON, A A i 11
244 ] 123 | 26 108 56
Tagmania
A 40 40 40
; A 20 20 20
IOTY, H A i 16 10
- 7C 20 50 70
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AESEARCH STAFF RESOURCES (1938/97)

Aachment B cont /2

% spent on % Spent on
Employer Main Hesearch Program Totai on % spant on Commercialisation % spent gn A
actvity Total % time | Gen | SSM | Prot | Research |  Education | Program Administfa?ack 4
CSIRO Foresiry & Forest Producis
SANDS, P R 80 80 80
BAYMOND, O & HIo 50 50 160
BATTAGLIAM [} 100 100 100
BEADLE O F i) i) Fit]
CHROMER. R ! 80 4] 8¢
MUMMERY B 31 80 B3 80
Total 510 50 480 8510
Unbversity of T
REID, J a 50 20 20 0 Al
VAILLANCOURT. R a 45 45 48 —H :
BORAALMG, 8 ] 25 25 25 B
BPOTISSH R 25 25 25 -
MADDEMN, J L] 40 40 40 e
ML, B ] iQ 10 1] =
MENARY, R 2l 10 10 Hi] 1
WHTSHIRE. R H 365 30 30 -
CLAMK, H 1 {1} 10 10 |
JLINE, M F 19 10 10 B
8R0WN, P R 10 10 10
[EwWMAN | R & 5 5
[MCOQUILLAN,P R 5 8 5
MOHAMMED C R 3 3 3
MENDHAM. N i1 5 3 5
Ewwm R A 10 [ 190
LINWIN, & [=) 25 25
PARRG A 5 5 §
Totat 323 125 B0 45 253 25 45
RESEARCH STAFF AESCURGCES (1996/97) Allachment B cont .73
% spent on % Spent on
Employer Main Aassarch Pragram Totat on % spent on Commercialisation % spenton CRC
ackivity Total % $ime | Gen | $38 | Prot | Research Education Program Adminigtration
CHE fundod
CLARKE, A Uini Tas il 100 166 100
McARTHUR. C Uni ?sg;_ ] 104 106 100
DAVHISON, N {ni Tas &} 100 5] 50 50
SMETHURST, P CSIRO & 100 100 100
MISAA A ini Tas R 100 100 100
HOVENDEN, M i Yas R 100 100 1040
JORDAN.G UniTas R 100 100 104 IR
PQTTS, 8 Uni Tas R 75 75 75 ]
IBOARALHO. N {ni Tas R 75 75 75 E—
[MUNERE A Unl Tas R 100 100 1690 —
[RUAUD, &N CSIRO R 100 100 100 —
Hini Tas |33 160 140G 104 B
Lni Tas B 100 168 100 B
UniTas f & R
1256 650 | 386 | 2oo 1200 50 LA
Total equiv. |Parson years spent on Person years Person years Pamon yaET
person Aesearch peogram spont on spont on apeil ol GRC
years Total on Education Commercialisation | Adminshato®
Gen | 55M | Prot | Research Program Program
Totat Contriuted 136 31 | 75 | 15 12.0 0.3 13
Yolal funded by CRC | 126 | 85 | 35 | 20 | 20 | 0.E | [ _'_E_-T:j
Grang tolal [ 261 [ as] no] as [ 240 | 0.8 | [ —_l_":j
Proportion of total professionat (%} [ tooo  [a67| 4t | 32| a18 | 3.0 | | __'frvij

staff rezources in each acthity
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pOAT STAFF i Attachmert B cont. /4
Contributed CRC Funded
” {by employing or
ik Oaganiaalion Numibar of staff Crganisation Number of staff
[parsan ]n_Eaj {person years}
B 0.1 iﬁlnﬁ 1.0
Fapar Plantations ] University of Tasmania 13.8
Forasl Products 2
are Timiar 0.0
.:J__L!. Treelarms 1.2
Erasiny TASMIANE 1.1
4.0
of Tasmania 1.1
2.8 Total 14.6
CAC FOR TEMPERATE HARDWOOD FORESTRY ATTACHMENT ¢

1 Forestry & Farest Products
[ itemised List of in-Kind Contributions (in $000's)

% time 158462 1992/63 1593/94 994/85  1995/46  JO86/97 189748 TOTAL
; Drasicreation Frogram CRC
o, Ms O Scientist Gen B0
MrK Tethnisian Gan 100
Mr M SBelengist SEM 140
w Dr P Sclentist 58M i)
B c Sclanlis? B8M gt
Tany, Mr D) Sctantist SSM 80
e, Mr B Soleniist S8M 80
avd, Ms C Setantist 885Mm 56
Mz A Fechnician 55M 100
Mg bt Tachnictan &5M 100
=il Tachniclan SSM 100
rotet satary [ Al __amaa] Al wssl sl _ameil aard)
Divac! On-Costs % of tolaf
Satary
Praduclivity Banetit an
Superannuation 8.6
Woskars Compangation 0.8
Leave Loading 1.5
Long Servics Leave 25
{ther

Total On-Costs 102 me veval o] weed]  wees]  ipma] [ eeedl

=
x
——

Total Saiaries & On-Costs i B10.0 [ 1] 573 B04.8 Bi8.89 1605
& | M | [ | | | [ | | ]
Total Capital | [ I I | I I ] | |
% of Yolai Salaries

&on —

Divislonal Adminstration/Suppont 810 FE 585.41 869 0] 4458 6| ARQ 41 SRG. 465 7 2.633.5

o inglitote Ohgads o a78] 55.0] 55,3 58.8] 35.61 BL.5 £1.7 388.7
o Cormporale Oheads 2.0 127, 146.5 147.3 $14.7 105.0 127.0 129.6 597 5|
i 3 Amorlised capital cosls 376 £96. 226.0 227.0 2121 2z2.01 223£| 228.3| 1 5359
Direct Operaling AMosation 18 20.0 23.9 15 4 53,21 21,8 i 1721
Totai Other | goaal 1 1043, BOET . 533 [ g 8a7.71

TOTAL IN-KIND conTRaBUTIcHE 143188 1844.8]  1.686.1] 1‘@ 14ro2] 15278] ussez] [ to77.
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UNIVERSITY OF TASMANIA
ftemised List of in-Kind Contribettions fn $000')
SALARIES
% time 198362 1952/03  1953/94 199495 19956 1896/87  tverma
Nama Digsignation Frogram cRe
Figid J Seigntist Gar/Admin £0 N
Vaitiancoun R Seionlist Gen 45 =
Borralng N Scdantist Gan 25 =)
Polts B Scientist Gen 25
Menary R Seiontist Gan 10
Cummings | TFachniclan Gen A0
Halg G Tachaiclan Gon 10
Smolenski A Tachnickan Gign 30
Ashworth C Tachnician Gen 2
Johnagon L Tachnickan Gian 4
Kianming Wal Student Gen piey)
Wiltshirs B Sciantist SSM 30
Clark 8 Sclentist S5M 10
HAIR Sciamist S5M 0
Lina M Scipatist S5M 10
Brown P Srienkist S8 10
Nawnam | Selantist B5M 5
Mendbam N Siankst 55M 5
Madden 4 Boientist Hnep 40
MeQuiltan P Stiantst App 8
Mohammed G Seionlist RPP a
Humbold 8 Tachnician fpp §
Unwin G Scientist ETT 25
Parr 3 Research Admin ]
Whita 1t Seientist Admin 10
Johngon 3 Ganarat Adimin 10
Totat Satary [ meai]  gvop|  vme|  gwed] sey] asial  weed]
Dirsct On-Costs % total satary
Payrol tax 7.0 227 8.9 11| 11.0 17.3 19.7
Supsrantustion 7.0 55§ 46.0 28.7 26.7 419 417
Workers Compensation LEY 3,3 2.7 7 16| 20 2,§1
Leave Loading{Acadamic) 13 4, 3 2.4 22 4z 3.3]
Long Service Leave az 03] 8.6 54 59 7 n.8f
Culsice study-Academics 68 5| 57.2] 280 266 404 42,61
HECS studant tontribations | a3y 7a.4| 726 95.31
Totat On-Costs | E 137.2] [Tk BT : Fiza]_ zwgo) [ =B
Total Sataries & On-Costs [ AMA] ___ aor7] _ sena]  aved]  soeo|  4aaa]  smo| [ A
CAPITAL Modilications to Plant Sclence Buiding | 30.0] [ [ [ [ [ | -
New bullding/aguipment [ | I |~ is00l zeoo| [ [ =
L — [ T T ) — | I
OTHER % of Towd Salaries .
& On Losts 3
Academic services 26.0 82.6| gaoi  1wmol 173 - |
Gienerat uni services 4.0 1955 t 177t 262.3 =__-
Dapit offite support 100 330 3731 432 59,3 -_
Laboralary rent 220 105.8| 119, 1382 157.9 —
Oifice space 80 264 288 34 ETT-] I— =
Cartral Selenne Lab 832 13484 BR O 88.3 i ’
Managamant Agency #7.0 &8 71 1786 182.7 -
Yotat owher [ WaMB]___ FaRE] __ 5535]  BLA0]  7er7 Al i) 48
TOTAL IN-KiND CONTREUMON]  1,177.0]  1,044.3] gsa.1f  1,178.8]  1.439.7} 1,336.7&&5 .-

CHEC FOR TEMPERATE HARDWOOD FORESTRY

ATTACHMENT o
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CRC FOR TEMPERATE HARDWODD FORESYRY ATIACHMENT C
#omisad List of In-Kind Contiisions {in $00Fs)
% limg 1991/92 1992/93 1693/04 1994/35  1895/98 109607 $957/50 TOTAL
Degignation Frogram  CRC
Scientis Gen 5
Sclontist Gen 5
Scientist S6M 5
Seiantist RFEP 10
Soientist Admin 5
Manager Adimin 5
Total Salary | 17.0] 21.4] 29.0] X T T Y ] ]
Direct On-Costs % fotal salary
Payrof tax
Supsarannuation
Workers Compensation
l.eave Loading
lLong Service Leave
Other
Total On-Costs | 4.0] 50 2.0] (L1 T 5.0 ] | |
Total Salaries & On-Costs [ 200] FI| 38.0] 454 10|  @s0] peo] [ eeed]
| | | | l | Il |
Yotal Capital | [ [ | [ | I 1L 1
% of Total Salaries
& Cn -Costs
Otfice support 11.0 9.0 10.0 10.0 16.0 aﬂ
Vehicia gosts 7.0 £.4) 78 11.0 5.0 4.
Tiial maintenance 22.0 53.0 2.0 54.0
Experiments 0.0 25.0 28.0 36.0 48.0 &1,
tand rent 128,
|
Total Other 2848 62,0 $8.0 55.0) 117.0 1?’3_m 1G4.0 £47.0G
TOTAL IN-KIND CONTRIBUTION | 48.0] M ﬂ -mqj 158.0  198.0]  130.0] | 883.44
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CAC FOR TEMPERATE HARDWOOD FORESTRY ATTACHMENT o
NORTH FOREST PRODUCTS
Hiemised List of In-Kind Contritaations (in $'000's)

SALARIES LA
% tima 1591/92 1982/93 1965394 1984/05 1995/56  1986/87  1097/98 0T AL
Name Dasignation Prograrm CRC
de Little D Scitonlst RPP i
Jonas H Schentist AP B
Gillett J Technician RPP H [T ——]
Hingston T Tachnickn RPP 1 Tl
Holz G Scigntist £5M 25 [~
OliverC Scientist S5M 61 ——
Barmes, & Seientist S5M 37 [ T
fyean, C Scienist S50 7 [ ==
Joyce K Technician 55M 8 e
Tivbits W Scientist Gen 2 [
Powel M Seiontist Gon 7 T
fasmussen G Scientist Gen 13 ——
Jayee K Technician Gen 10 .
Burgess D Technician Gen 11 [
Hingston T Technician Gen 13 e
Harrwnondg | Tachnician Gion 13| e
Jarrieson A Manager Adin E1| B
detittle D Admin 24 _— CAP
Holz, G Adimiin 21 e
i, Secretary Adir 12
Totat Salary A0 84.1 86.1 173, 1282 ET. 560, ot
Direci On-Costs % of totaf salary
Payroll tax
Superantuation
Workers Compensation
{esve Loading
Long Bevice Leave
Oither
Total On-Costs | 6.0] 5] 5.5] 7| e 353] 73] [__tieg]
Totat Salaties & On-Costs 59.3 0 165, IGAT 7 [_emal
CAPITAL L I [ I I | [ ]
Total Capital | | ] | | 1 | 1
% of Total Salades
& On -Cosis
Head Oftice Overhaads 218 22 1 17.3 11.3 83 s $7.3
Office Suppoit 180 £.4 4.2 7.0 3.4 4.9 4.2
Cffica hire 20.0 15 6] 18.1 2.0 18.¢
Operationsl 58 65 #55 7 5.8
Euxperimants A
Land rant 4.0
Other 4049 2147 330.4

Total Other | 107.0] 17| 125.4] 1 FEil] aaz 1
TOTAL He-KIND CONTRIUTION] i71.0] -mﬂ P08 23 ars1]  s06.7] 2006}
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CHE FOR TEMPERATE HARDWOOD FORESTRY ATTACHMENTY ¢
_aal THAHER TASMANIA
: liernised List of in-iGing Contributions {in $'000s)
% fime 199182 1902/83 155884 1904/95  1995/86  1996/87  1447/458 FOTAL
. Dasignation FPragram CRC
E P Technician Gen 12 [ | [ 1 | | | | | ]
Totat Satary | 2] | 187 28] w8 L] T | 919
Direct On-Casts % lob. salary
Payroll tax 7.0 1.4] 1.4] D% £
Superapnuation 55 1.1] 1.1 0.2 0.
Workera Compensation 50 1.0 140 0.% [i]
Leave Loading 8.0 1z 1_g1 0. 0,3
Long Service Leave 20 0.1 0.1 0.0 0.
Othar | | | 1
a5
Totai On-Costs | B5] 53] 53] 0.7 3.0 a.1] 27 | 24.9]
Total Salaries & On-Costs | T FTE | 24.9] as[ 1] ool oz [ 1eg
Al 1 | | | | | | 1 L |
Total Capitat | I | [ | [ | ] 1 |
fTHER % of Total Salaries
& On -Costs
Head Office Qverheads 12.0 4.8] 3.9 ac 4.5 1.7 1.
Office Support |, 0 18.1] 235 124 1.1 4.1 2.
Operationat 30.0 263 15.2] 116 11 4.1 2.4
Vehicle costs 7.8 £.3 1.0 0.6
Trial mainlenance 8.0 o.3| 1.1 0.4] 0
Expesimenis 260 15 2.8 J 1.
Land rant 2.0 1.2 2. 0.
votaf other [ E0E]  amE] 37| ap[ sl e aE [ isod]
TOTAL B-KIND coNTRIBUTION] X | X | 5160 e 2838] 3.3] 19.0] | 267.7)
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CRC FOR TEMPERATE HARDWOOD FORESTRY

ATTACHMENT ¢

EQRESTRY TASMANIA
itomised List of In-Kind Contribuions (in $900°s)
SALARIES
% tme 18182 $992/92 $993/94 1984/98 THI5M06  1996/97  10unoe TOTA%.
Mg Dasignation Program CARC
Efiolt, H Chief, Divr: of Siivicullure  APP i)
Flak, J Rasearch Forester ApPp 40
Bashlord, R Technician /PP big
Beveridpe N Technician Bpp 50
Ramsden, N Technician BPP ]
Kube, P Resoarch Forester Gean 20
Total Satary | 308] [TE| B8] T M N ) X O Ty
Direct on-costs % kot.sakary
Superannuation 5.4 1.2 24 2.9| 32]
Workers Compensation 35 1.8 2.1 2.1 2.3
Leave {.oading 1.2 4.6 4.8 0.7 0.8
Long Service Leave 3.t 1.2 1.4 1 2.0
Cithar 70 2.8 3.3 4 4.5
Total On-Costs | 78] a.8] 11.8] 28] @8 ___141]
Totaf Salaries & On-Costs 47.2 57 4] &h0] ] | B5.0
CAPITAL 1 | ] | | | |
Yotal Capitat | | | | | | 1
OTHER % of Totat Salaries
& On -Cosls
Haoad Office Ovarhaads 34.6 14.8 16.4 19.6 223 214 Lﬂ_ﬁ[ ;.
Office Supportiing equiprment,admin) 37 &7 107 13.3 4.6 14.5 9.3 175
Carporats Overheads B2 7.7 86 10.4 1.7 113 15.5 137
Opaerationat 480 28.8| 289 35.0 30.8 38.3 40.8 .
Total Other | B1.0] B4.0] 7h.1] 7a5|  BeE] 048] 1048
TOTAL IN-KIND CONTRIBUTION | Y T BT BT T BT BT
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CR{; FOR TEMPERATE HARDWOOD FORESTRY |

Hermised Lisl of InKind Contritnaions (i $000's)

ATTAGHMENT G

% time 1951/92 1892/93 1993/34 1994/95  1995/86  $506/07 19UV TOFAL
Dasignation FProgram CRC
Scientist Gen 2
Scientist Gen 4
Scigntist Gon 25
‘Fechnician Gen 1%
Technigian Giary 5
Fechnician Gien 10
Technician Gery 5
Manager Gan 2
Seientist S5M 30
Scientist 866 4
Scientist S5M 20
Technickan S8M 15
Technichan 55M 20
Technician 35M 20
Techrichan S5M 25
Managar S5M 2
Scientist ETT 2
Scientist ETT 2
Tachnician ETT 2
Scientist Adimin 3
Scientist Admin 6
TFechnician Adrnin 3
Manager Admin 6
Scienlisl Admin 3
Total Salary EYZ:] I K 108.7]
Dirgct On-Costs % o, salary
Payrof tax 8.0 2.3 {%
Superannuakion 6.0 2.3 4.
Workars Compansation 6.0 1% 4.3
Leave Loading 15 035 1.0
Long Service Leave 17 0.6 1.2]
{Other 1
Totat On-Costs | | 1 | | 48] 15.0] ] 21.4]
Yotal Sataries & On-Costs | | I [ T &3 esi[ Bad| 18]
i | = | | | | | ] [ |
Tolal Capita! | | | [ | | | | |
% of Tolal Salativs
& On -Cosis
Head Ofice Overheads 14.4] 1s.g| 70.9)
Operational 19.5] 5.7 13.0
OHice support 6.6
Corporate Qverteads 0.2
Amoriised capilat cosis 4.4
Larwd rept 2.4
Triat mainlenance 0.7
Expedments
Cihar 40.2
Yetai Gther ERE]] Tt 83.0 194.0|
TOTAL IN-KIND CONTRIBUTION] 1 | 1 T 783 te32] 169] I |
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AUSTRALIAN PAPER PLANTATIONS

SALARIES

Name
Widteman P
Pongracic §
Krygseman M
Applaton R
Pys C
Camaron .
Whiteman P
Pongrasic 5
Krygaman M
Applelon R
Cameron J
Whiterman P
Pongracic §
Cameron J

CAPITAL

OTHER

CRC FOR TEMPERATE HARDWOODD FORESTRY

lternised List of in-Kind Contributions {in $'000's}

% titne 15182 1952/53 1983/94

ATTACHMENT ¢

1994/66  1995/96  1996/87  fouvion

Designation Program  CRC
Scientist Gen 10 —r—1
Sciantist Gen 26 ==
Tachnician Gait 36
Taechnician Gen 15 -1
Technician Gen 20 1
Board Gen 2 -1
Solantist G50 10 |
Scientist 58M 0 )
Techaichan SEM 20 =
Technician S5M 15 =
Board SEM 2 —
Scienlist fAPp 5
Scientizt APP 3
Board HPP 1.7
Totai Salaty 51.3 51.8 63.7) £8.3] 78.6) 721
Birect On-Costs % of total salary
Payrol tax
Supsrannuation
Workers Compensation
l.eave Loading
Long Service Leave
Othar 3
Total On-Costs | 1 A8 [T 158 nel [, T |
Total Saiaries & On-Costs | | 118.1] 118.6 7BE]  oog]  s43]  san) E04 5
| | [ r T | [ |
Totaf Capitat | I [ | I I I ] =
=
% Tolal Salaties
& On -Costs
Land renl 4.
Other 148,
Head Ollice Overbeads 25.5 33.0) 44.6
Operationat 70.4 85.2 | 88,8
Totat Other | [ =g T T LT I [ Y
Tl
TOTAL IN-KIND CONTREBUTION{ | (K | 174 a 175 a 214.4]  2s58.0]  223.0) m |

Cooperative Research Centre for Temperate Hardwood Forestry

Summary of External Funds Recelved {996/97
{for specific projects that are not part of the Activities of the Centre}

Opening Baiance at 1/7/96 45806
Add income 180718
Transter from G Ledger 42876
Less Expenses

Salaries 61061
Consumabies 56043
Equipment 58790
TOTAL EXPENSES 175894

Closing Balance at 30/6/97

93508







