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ﬂISSION %ATEMENT

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

within the forestry sector is:

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

through excellence in research, training and technology transfer.

@BJ ECTIVES

The CRC-SPF will provide the following benefits:

* Ensure the long-term viability of Australia’s forestry industry through high-quality, relevant
research in sustainable plantation forestry.

* Produce research outcomes which improve the competitiveness of industry partners, as well
as being of interest to a wider range of stakeholders.

* Improve the efficiency and effectiveness of the applicd research and development of industry
partners through fostering and facilitating cooperative research.

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

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

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

-

technology transfer,
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Chairman’s
Report

Forestry plantations have expanded rapidly since
1993, with the current estate totalling over 1.3 million
hectares. The targel of the national strategy Plantations
Jor Australia: The 2020 Vision 15 1o treble the effective
area of Australia’s plantations between 1996 and 2020
by planting an average of BO000 hectares a year
Under this plan a $2 billon trade deficit in wood and
wood products will be converted into a surplus.

The CRC's research program is directed w ensuting
that plantations are sited and managed to maximise
their profitability, thus iacreasing this significant
contribution to the sustainable ecoromic and social
development of Aastralia.

In 2001, the Federal Government's Innovation
Statement, Backing Austrafia’s Ability, announced
additional funding of $227 million over five years to
expand the Cooperative Research Centres Program,
The expanded program atlows for an increased number
of CRCs, larger grants, and enhanced opportunities for
small and medium enterprises fo participate. This is a
vote of confidence in the futtne of the CRC Program
in which owr CRC and #s predecessor Temperate
Hardwood Forestry have been prominent participants
siace 1991,

The eligibility of existing CRCs, Hke Forestry, to apply
for another round of funding was a contentous issue
prior to the opening of applications for the 2002 Round.
in the event, the Minister’s announcement invited strong
applications from both new and existing CRCs, with
existing CRCs needing o demonstrate 2 clear record
of research leading to commercislisation, technology
transfer or utilisation.  This CRC’ track record
positions us advaniageously in & very competitive field.
With this in mind, the Board decided 1o mount 2 bid for
a thivd round “Plantation Forestry' CRC.  Discussions
were initiated with several other forestry sector bid
groups, in recognition that only one “forestry” CRC
would be likely to be funded. Negotiations to bring the
bid groups together were successful and an application
for a CRC for Tree Technologies, tnvolving all but one
of the current core partners in SPF as well as additional
major research and industry plavers, was lodged on
29 May 2002, The strong forest indusiry support for
continaing CRC research demonswrates the value the
industry places on the work done during the life of the
current Centre,

Much eifort by management and researchers in 2001/02
was devoted to the negotiation and development of the
new research and business plans, and the application
document. "

Another major task was the preparation for the Fifth
Year Review scheduled for early 2002403, As an
input o the review process, an independent economic
evaluation was commissioned from the Cemtre for
International  FHeonomics (CIE),  The consultants

examined a representative selection of projects and
calculated benefit-cost ratios ranging from 5 w 137,
Among other things, they concluded that ‘the returns on
the projects selected for detailed cost benefit analysis
far exceed the CRC’s expenditure over i seven year
term. ... Using these projfects as a gulde to the pay-offs
from the entire portfolio of CRC activities it is clear
that the Australian economy is achieving a very high
rate of return on funds spent by the CRC) CIF also
commented on the effectiveness of coliaboration: “The
partnerships and cooperative links formed between
CRC researchers and industry s of major benefit 1o
the forest products industry, It is evident that these
partnerships have promoted rapid adoption of research
findings by forest companies. In the absence of the
CRC, uptake by industry would almost certainly be far
less.” 'The Board is well pleased with the findings of
this report and we expect the Commonwealth will also
consider ity isvestment in forestry well placed,
Despite the workload associated with the new bid and
preparations for the Fifth Year Review, the CRC has
confinied to show great innovation in lis scientfic
program.  Also, it has strengthened Qs technology
transfer and links with indusiry, and built on the
international linkages and collaboration which is
becoming an increasingly important component of
CRC research.

Two changes in Board membership have occurred
during the Year: Pr Sadanandan Nambiar has
replaced Dr Glen Kile as the member nominated
by CSIRG following Dr Kile's appointment as
Hxrecutive Director of the Forest and Wood Products
Research and Development Corporation; and Prof
Roger Kitching has replaced Prof Bill Hogarth as the
member nominated by Geliffith University, following
Prof Hoganth's appointment as Pro Vice-Chancellor
Science and Information Technology at the University
of Newcastle. [ thank all Bomd members for their
contribution during the year.

This report sets out in some detuil the significant
achievements of the CRC over the past year. On behalf
of the Board, I thank all those iavelved in the work.
The Board particularly recogaises the conmributions
of staff in member organisations and the efforts of all
CRC researchers, students and support stafl.  would
alvo like to acknowledge the positive contributions of
our previous Director, Professor F Reid and the present
incumbent Professor R Griffin to the successful
management of the Centre,

Joha Kerin
Chairman
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In August 2001, my predecessor Professor Jim Reid
restgned as Director of CRC-SPF o become Dean of
the Faoulty of Science and Fngineering at the University
of Tagmania. It is a credit to the organisation that Jim
put in place, and to the current stalf of the CRC, that
the conduct of rescarch and the timely lransfor of new
knowledge to users has been remarkably unaffected
during the transition process.

Membership of the CRC was relatively stable through
this year. Gunns Limited was granted core membership
via the aequisition of North Forest Products; Australian
Paper Plaptations changed ownership and i3 now
Grand Rkige Plantations Ply Lid, and receivers were
appointed fo AwustraBan Plantation Timber Limtted
whase membership of the CRC was subsequently
terminated.

Since January 2002, the major challenges have been to
progress o new bid for funding beyond the end of CRC-
process, By the ome ¢ CRC has been in existence
for five years it should be very obvious whether the
oblectives arc being met, and § am confident that we
will be able to demonstrate that CRC-SPF is delivering
very well In our mission (o sustain the productivity of
and enhance the economic benefit from Australiz’s
forests throngh cxcellence in research, training and
technology transfer,

The three Research Programs have made substantial
progress in 2001/02. For example, the TREEPLAN
software developed with the Southern Tree Breeding
Association has been applied to the latest genetic
evaluation of the national Evcalyptus globudus breeding
program, and molecular studies have demonstrated the
important practival conclusion that growth and wood
density traits are inherited independently in ropical
pines.  The Sustaipable Management Program has
produced & fine example of a simple ol based on
a substantial sclentific program, with their Visual
Guide for Determining Leaf Area Index in encalypt
plamations. The amount of canopy camied by the
trees i an Hnportant determinant of growth potential
and s otherwise slow and costly o measure, In the
north, findings that residue retention along the confour
in Hoop ping plantations almost halves post-harvest
nitrogen loss, is influencing management practice. In
the Resource Protection Program advances inchude
identification of the chemical composition of the
female sex pheromone of the Avtumn gum moth,
allowing more effective trapping and management
of an insect which can completely defoliate encalypl
plantations, Experiments have shown that, in Tasmania,
Iarge reductions in browsing damage may be achieved
by sowing a cover crop of bitter lupin,

Since our work Is incomplete until the resulis of
rescarch are in the hands of users - pasticularly
our mdustrial members but also the wider forestry
community - T intend that we will further emphasise
this aspect of the program during the remaining term of
the CRC. The Australian forest industry s nndergoing
substanfial change ~ through mergers and acguisitions
and also in conformity with a world-wide move for
reduction of fixed costs and the outsowmrcing of activities
inchading R&D. Since 1998, the CRC has lost over
one third of the research collaborators employed by our
industrial partners. Tn many cases these were the most
experienced people who were best able to absorh new
knowledge and apply if to management. The challenge
is to adapt our technology transfer practices to this new
reality. in addition to technical report packages and an
mcrease in sclentist visits t0 companies. the CRC has
been developing new methods of preseniing research
findings. We have initiated the "Fest”, which comprises
several short presentations focussed on industrial
outcomes from research, followed by discussions
andfor field demonstrations. Greater use s also being
made of a web-hased publication database and calendar
of events which have Increased partner use of CRC
iformation and communications resources, These
measures have been well received by partners,

This year we expanded the strategic scholarship fond
o $330.000 and have recrnited fen new postgraduate
students. Many of
Postgraduate Awards or university scholarships so

these  recelve  Austphan
that we have been able to leverage the CRC funds
by offering top-ups.
compleled their deprees this vear and we wish them all

Fourteen of our student inlake

well in their new endeavours.

A key reason for my acceptance of this posilion
was that 1 was confident T would be working with a
competent and effective leam of people. T have not
been disappointed, and ¥ look forward to the continued
co-operation of all as during 2002/03 we plan for
the windup of CRC-SPF and wansition o a new and
exciting futare, whether within or outside the CRC
system, The support of the Chainman and Board is
also apprectated and T would like to thank colleagues
at all levels for their contribution to an excellent veat
for the CRC.

puf-

Professor Rod Griffin
Director
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MANAGEMENT

The Board

The Board of Management of the Centre comprises
an independent Chair, a representative of each Core
Member organisation, the Director and Beputy Dircctor
of the Centre, and the Chair of the Advisory Pancl
The Board determines policy and strategic direction,
and sets guidelines for the effective operstion and
management of the Centre. The management stracture
aad links are shown in Pigure 1

Cperation of the Centre is facilitated through three
commitices:

Advisory Pagel

The Advisory Panel has the role of providing scientitic
advice 1o the Board, The Panel includes Dr David
de Little {Chair), three external scientific experts -
Dr Peter Ades {(University of Melbousne), Prof Roger
Sands (University of Canterbury, N2y, Dy Flm New
{L.a Trobe Usniversity), and the Chair of each Program
Coordinating Committee,

Management Commitiee

The Management Commitiee assists the Director in the
day-to-day sunaing of the Centre by implementing the
policies set by the Board. The Committee comprises:
Prof Rod Gritfin (Direcior)

Pr Russell Haines (Deputy Director)

My David Lyons {Business Manager)

Ms Jean Richmond {Secretary)

Program Managers:

AfProf Brad Pouts (Genetic Improvement)

Dy Chris Beadle {Sustalnable Managesment)

Dr Clare McArthur {Resource Protection)

Dr Neil Davidson (Education and Technology
Transfer)

¥y Sadanandan Nambiar B Hans Diiclsma
Portfisiio Manager Cleneral Munager
OSIRO, Forestry and Forest

Peoducts

R

My Arnold Willerns My Mad Parker

Performance Manager-Fibve General Managsr Opertions
Nowske Skog Paper Mitks Anstratiar Plastation Timber Lid

{Arstrsbia) Limied

CRC Board

br Fohyy Kerin Prof Rod Greiffin

Chair Divector
(Bx officio}

B Russel! Habws By David de Litthe

Preputy Diector Chain, Advisory Panet
{Ex officio) (Ex officio)

My Rort Beck FPeof Andrew Gleon
Execmtve Ditector Foresery Pro-Yice-Chancelior
Bregarement of Primary {Resoarch)
industries Queensiand Usniversity of Tasmaniy

M Jobm Cameron Mr Lan Ravenwood
General Manager Bamager - NW
Cirand Ridge Plantsions Pty Lad Plantation Division

Ciunms Ldd

Mr o Bail Frof Peter Baversioek

 Project Manager Flean
‘Fimbercorp Technologles Crraduste Research College
Tighercorp Limited Southern Crosy University

My Richant Breidahi Frof Roger Kitching
Generst Mapager Crir of Eoology
Pigntaion Operations Giriffien {Inversity

WACAE Freefarms Py Lad
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Program Coordinating Committees

The Program Coordinating Comumittees meet at
least twice each year to review and preview research
with regard o its scientific and lechaological merit
and © set and review research program oufcomes.
The commitiees are chaired by an industry pariner
representative, and consist of the Program Manager and
at Jeast three industry partner represenfatives, Project
Leaders within the program are inchided as son-voting
members.

Genelic Improvement Program

Mr Peter Voiker {Chair)

Prof Rod Griffin (Director)

A/Prof Brad Pols {Program Manager)
Ms Helen O Sullivan (TC)

Mr Chris Besry (NS}

My Peter Kube (FT)

Mr Sunon Huanter (WACAP)

Mr Kelsey Joyee £GL)

I Tony McRae (STBA)

Mr Jan Last (DPEY)

Mr Simaen Penfold (GRP)

Dr Neil Pavidson {Program Manager BT T)

Sustainable Management Program
Ms Sandra Hetherington (Chair)
Prof Rod Grithin (Divector}

Dr Chris Beadle {Program Manager)
My Tan Ravenwood (GL)

Mr lan Last (DPIQ)

Mr Bill Neilsen {FT}

Mr Richard Breidaht (WACAP)

Mr Henry Licshout (GRP)

Mr Paul Smale {TC)

Dr Neit Davidson {Program Manager ETT)

Resouree Protection Program

Dr David de Little (Chairy

Prof Rod Griffin {Director)

Dr Clare McArthur (Program Manager)
Mz Chris Berry (NS)

r James Bulinski {TC)

Ms Anne Partridge (GRP)

Mr Tim Wardlaw (FT}

Dr John Madden (Hon CRC Fellow)
Dr Bill Foley (ANU)

Dy Ross Wylie (DPIQ)

Dr Neil Davidson (Program Manager ETT)

Board of
Management
Advisory Director! Management
grommmmmm———— Panel T Deputy Director Committee
Genetic Sustainable Resource Education and
improvement |¢--p Management |¢.-p| FProtection 4-p Technology
Program Program Program Transter Program
Program Program Program
Coordinating Coordinating Coordinating
Committee Committee Commitiee

....................... sannnn ssssns

fessssnsssnnnnnnnny

Figure 1. Management Struciure
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MAJOR DEVELOPMENTS

Maximising the benefits of residue management

windrow

Figure 2: Tree planting positions on the =lope,

relative to the windows,

280

260

0

Leached Nitrate N (kg N ha' )

Unaceeptable tosses of nitrogen (N} following burning
in Hoop pine plantations affer harvesting has led o the
retention of post-harvest residues on site. Residues,
formed as windrows along the contours of moderate
w severely sloping land, should reduce evosion and
provide a valuable source of nutrients to the trees of the
following rotation. Resulis from long-terin experiments

fave shown that water in this high raiafall.event

environment is the principal agent for the movement of

residue-derived nutrients,

upper siope

midele slope

ferwar glpe
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Figure 3 Mitrate [eaching following harvesting with Dare soil and residue

ratantion.

Windrowed post-harvest residues provided an effective
barrter 1o the down-slope movement of entrained
sediments causing deposition of labike carbon () and
maintaining high soil moisture content at the upper
edge of each windrow. The pooling of moisture and
fabile € camried down the slope also provided an area
of microbiological activity on the lower slope, giving
trees planted there an advantage over frees planted
higher up the slope (Figure 2). During the first three
vears following harvest, C was more mobile within
the systern whilst the N wag inymobilised within the
windrows. The sitrification potential in the planiation
soils was high and the potential for N loss through
leaching was greatest in the areas between the windrows
whare the residues had been removed. Where residues
had been left as a blanket cover, N losses thyousgh
leaching were reduced from 240 kg N ha! in bare soil

b 140 kg N ha't with residue retention (Figure 3),

The capaciy For residues to immobilise N and prevent
off-site losses through leaching and erosion during
plantation estabhishment has bmportant implications
for N management. Nitrogen minerslised from the
soil apd then immobilised in harvest residoes will
reduce N losses during early plantation establishment
when young trees have a low demand for soill N. It is
anticipated that the release of the N immobilised in
the harvest residues will coincide with the increasing
demand for N as the frees grow., Windrowed harvest
residues conserve O and N on site and can be used
for sustaining the productivity of second and later

FOERLIOnS,




Figure 4

Rasulis of EAD studies with

{4 a fernale pheromone gland
extract and {82) a synthetic sex
pharomons enalogue, The
physiciogically active component
of the sex pheromone extract
alitad, in this instance, after
19,40 minutes. An antennad
reaction is characterised

by a sharp drop in the BAD
tfrace, concomitant with the
ataarence of & peek in the FID
trace, followed Dy a 'Tecivery
periog’ immediately afterwards,
Ancther six compounds in the
axtract shown in A did not alicit
physioogical responses in the
male arterna.
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MAJOR DEVELOPMENTS

A pew era in insect pest monitoring in forestry arrives

Maost species of moth use chemicel signals o factlitate
mate location and thereby ensure fertilisation of the
female. Such chemicals have long been used in the
porthern hemisphere as tools Lo assist with popuelation
monitoring and even for the management of some forest
Lepidoptera. In 1999 a collaborative project supported
by the CRO-SPF and involving Austrian, Swedish and
Australian experts began to determine the existence,
identity and cfficacy of the female sex pheromone of
the Auwtemn gum moth (Muesampela privara). This
project’s ulimate objective was to develop a sex
pheromone Jure for monitoring populations of Autumn
gum moth in planations. Such a lure would be more
cost effective than fight trapping for moths because the
hires would work for longer, altract only the Autums
gurn moth and need less labour o mainiain.

The glands of female moths were extracied and the
chemical components contained within surveyed using
gas chromatography (GC, uwsing a flame lonisation
detector, FID). Gas chromatograply in combinafion
with simultaneons electroantennographic detection
{BAD) was then used to determine which of these
compounds the aniennae of male moths responded
e (see FEHD and BAD traces in Figure 4). When an

140

‘active peak’ was identified, gas chromatography in
combination with mass spectroscopy {MS) was used
to detenmine the chemical composition of the active
compounds,

When the chemical identity of an active compound had
heen established, a synthetic analogue from overseas
colluborators was obtained for further EAD studies,
This synthetic anplogue clicited a reaction in male
antennae comparnble to a compound extracted from
female organs (see Figure 4).

Field trapping with synthetic lures, prepared using the
synthetic sex pheromone analogue and virgin female
moths, began at experimental sites around Canberra in
2002 to determine their relative efficacies in atiracting
male moths, Male moths were caught in the synthetic
sex pheromone laves in stmilar numbers 1o the numbers
of males caught in traps baited with virgin fomales.
Hence the existence and identfity of the sex pheromone
of Avtwmn gum moth has been confirmed wnder
both laboratory and flield conditions. Further work
with a Swedish collaborator s planned for 2002/03
o refine the use of the lures, When these studies are
complete the potentiad fo commercialise the lure will
be mvestigated,

ur
3%
g

r 26:82

F1D
EAD

FID
EAD
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MAJOR DEVELOPMENTS

A genetic evaluation system for tree breeding (TREEPLAN®)

The effective deployment of improved genetic material
in plantations depends on the ability to accurarely
¢hoose elite genotypes. This involves managing large
amounts of information on the atwibutes for a very
targe number of potentially valuable parental nees from
different generations of breeding. Rapid improvement
of genetic stock requires trlal assessment, predictions
of genetic worth and decisions about which parents will
produce the best offspring whea mated, Traditonally,
this process has been sub optimal, due o resource
constraints and ingdequate genetic evaluation methads
delaying decision-making and hence genetic progress
in planiations.

To improve this sitwation, 2 sew software system
has been developed by the Southers Tree Breeding
Association (STBAY in colinboration with scienfists
from the Animal Geogetics and Breeding  tny,
University of New Haogland (AGBU), and from the
Breeding Strategies Project of the CRC-SPR The
CRC-SPI has incorporated theoretical developments
in model building and trait mapping. The integrated
system consists of two components: a database for
maintaining all information from the STBA’s uational
tree improvement progeams and a genetic evaluation
program (TREEPLAN®},

TREEPLAN® uses the most sophisticated genetic
evaluation algorithms available to cope with the
diversity of information contained in the national tree
improvement programs for Fucalyptus globulus and

Participants at the TREEPLAN®
workshop held in Mount Gambier
In June 2002 included, from left
lo fight: David Pilbeam (STBA),
Dr Mlkq Powell (STBA), Dr Luis
Apiolaza (CRC-SPF), Greg
Dulkgwski (CRC-5PF), Dr Bruce
Tier (AGBU), Dr Tony McRae
(STBA) and br Richard Kerr
(AGELY.

Pinys radiofa. The TREEPLAN® cvaluation system iy
Hexible, allowing For new sources of information ang
analysis oplions.

Major obstacles for national evaloations e the
sheer nuiber of trees ncluded in the process and
site heterogeneity. ln addition, evaluntions rneed
(0 be updated regularly as the STBA collects new
information, TREEPLAN® overcomes these probloms
by:

= using reduced individual ree models;

«  mapping assessed {rials (o a small number of ey
traits that have the biggest impact on profie, thug
focusing on the financial impact of decisions;

« allowing for mudtiple site qualities, ages of
measurement and measurement systems;

*  using models that are tailored to the measurements
and experimental design of each site; and

* grouping simiar genctic material o generate
comparable information  for each  differen
population being assessed.

‘Fhiere are plans for further development of the systemn,
t0 include molecalar information, non additive genetic

effects and new stutistical methodologies. Equally
important will be tmprovements in nsability for tree
breeders. The system is currently being used in the
latest nadonal evaluations for Blae gum and Radiata
ping,
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MAJOR DEVELOPMENTS

Seedling physiology as a tool for risk management

Cold-induced photoinhibition, the absorption of excess
lightenergy by plants, causes ‘transplant shock’, reduced
shotosynshetic efficiency and photodamage, leading
to death of fssues. This was found to be associated
with reduced growth and survival of seedlings after
planting on cold, high altitude, sites, Shadecloth free-
shelters are one option for protecting seedlings. Such
shelters prevented damage to F. globufus seedlings
after planting: those not shaded had 25% mostality and
the survivors had greatly reduced growth rates. Young
seedlings in the nuisery were particularly susceptible
1o cold-induced photoinhibition. Nussery owness now
protect young seedlings using shadecloth when air
tefnperature drops below 10°C.

In E globules and E nitens seedlings, withholding
nutrieats ia the nursery induces formation of the
red pigment anthocyanin, redeces chiorophyll and
increases carotenoid levels. These changes reduce
light absesption and increase energy dissipation,
in effect pre-acclimating seedlings to conditions of
photoinhibition. Thus, the withholding of nutrients
decreases the risk of photodamage after planting.

Withholding nutrients in the nursery did not affect the
subsequent growth of spring plantings, but did reduce
the growth of aslumsa planted seediings. However this
may be acceptable given the decreased risk of extensive
mortality soon after planting.

Withholding nutrienss also indeced high levels of leafl
tanmins. Tannins decrease palatability and digestibitity
of foliage. 'These seedlings received half the browsing
damage of conirol secdlings when tested in feeding
trials with possums and pademelons, and the iasect
genus Heteronyx.

On sites where the risk of photodamage soon after
planting is very low, withholding nwirients in the
sursery can reduce growth after planting by up to 30%
and this growth difference can remain for up 1o two
vears after planting, Seedlings require foltar-stored
nitrogen for retranslocation for pew root growth, Thus,
in he absence of risk of photoinhibition, seedlings
containing about 1.5% N by dry weight have maximum
growth potential and robusiness at planting.

A

X

/./

—o— NF

o o o o

—a—F
Sh-F

Q/V

Photosynthetic
efficiency (FviFm)
o N A O ®

0 3

Weeks after planting

9 11

Figure %

A measure of photosyrihetic sflclency {(Fv/Fmj shows that shaded, fertilised seediings (Sh-F) of £. nitens were not affected by
photoinhibition: fraduted FvFm} after planting. Reduced Fv/Fm of non-shaded, fertilised (F) seediings ihres woeks after planting was
associated with leaf tissue damage. Through withholding mutrients, non-fertiised (NF) seediings initially had a low Fv/Fm that rapidly
recoverad and seedlings sustained no lest tissue damage afier planting.
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MAJOR DEVELOPMENTS

Eucalypt hybrids

There s world-wide interest in developing hybrids
between the major temperate plantation species,
Eucafypms globutus and E. pirens, for plantation
development in areas too cold for . globulus. A ten-
year study of the performance of interspecific and intra-
provenance F, hybrid populations of E. globuius and E.
nitens has shown that quantitative genetic models used
for genetic evaluation of growth in pure species are
not appropriate for mterspecific hybrid populations.
Additive genetic effocts expressed in B globuius intra-
provenarce populations for growth are also expressed
in the inter-provenance hybrid popolation, with levels
infermediate between the two parental populations.
However, there is no such assoclation in an £ sirerts

these additive genetic effects are highly inflated in the
hybeid populations, suggesting that different genes or
gene interactions are affecting hybrid performance.

The field trial studied was established by CSIRO
Forestry and Forest Products and North Forest Products
(now Gunns Limited) in 1990 gear Ridgley, Tasmania
and has been regularly monbored by CRC scientists.
i is one of the best hybrid eucalypt trisls established
and includes crosses within and between provenances
of the pure species and inferspecific hybrids, with the
same parents being used for both within and between
species hybridisation,

100%

« glohulus hybrid population, Comparable estimates of

The interspectfic hybrid population was characterised
by atypically high levels of scedling abnormalities
and high mortality in the muisery and field (Flgure
6). The average performance of survivors was below
the mid-parent value (1.6, negative heterosis). In

contrast, hybrids between the Taranna and King T
island provenances of E globulus exhibited high
survival and average performance well above the
mid-parental valse, although they did not perform
better than the faster growing King Island crosses.
The study showed differences between the Taranng
and King Tsland provensaces in their propensity for
hybridisation with £ uirens, with most of the poorer

performing  inferspecific  hybrid  families  derived
from crosses with Taranna E plobulus. In contrast
o growth, wood density measured indirectly using
Pilodyn penetration exbibited more typical quantitative
genetic behaviour in the inter-specific F, hybeid and
was abways intermediate o comparable with one or
other of the parent species. The inter-specific F , hybrid
¢Hd not show any significant advaniage over either of
the pavental species at this site. They did not show any

combination of superior growth or wood density that
could not be found within the parenial species even
though there was one ousstanding inter-specific F,
hybrid family for growth.

globulus

80% -

£

Sarvival
g

=
B
1

Figure &:

Survival of cross types i the
Gunns/CSIRO West Ridgley
hybrid triat expressed as
percentage of nunber of
treas plamed i 1990, Cross
typos are £, globulus infra-
provenance {17, KK, E,
globulis Nter-provenance
{TI, KT}, E. nitens x globulus
{NT, NI andt £, nitens (NNL

Y
%
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MAJOR DEVELOPMENTS

A cover ¢rop for reducing mammal browsing damage

A bitter Jupin plotin late
Bocernber, about 3 months
after sowing

Figure 7:

Marmmal browsing (% follage
gong) 1o £, nifens seedlings
over ime since planting,

in refation to vegetation

ype in 0.15 Ha plots on

an ex-pasture plantation in
southern Tasmiania, Values
e loast squares means
8.8,

) Figure 8:
Hetghi {cm)} of E. nitens
seedings over time singe
planting in retation io
Vefietation type. Values are
#ast squares means + 15.¢.

Bucalypt plantations on ex-pasture sites sown with
a cover crop of bitter lupins have reduced browsing
dampage fo scedlings from mammalian herbivores.
Ritter lupins also enhanced short-term height growth
of eucalypt scedlings, whether they were exposed to
browsing or nof,

In a collaborative project between the Resource
Protection  Progrem,  Sustainable  Management
Program and Guans Limited, Clare McArthur, Philip
Snethurst, Elizabeth Pletuzykowski and Chris Barnes
found that bitter lopin cstablished successfully in five
of six regions of ap ex-pasture plantation in southern
Tasmania. Sweet loping were browsed severely on
germination and pover established. Bitler lupins
successtully reduced browsing of E. nifeny seedlings
by mammals compmred with both sweet lupin and
controd (herbicided) plots (Figure 7).

Although overall browsing damage was relatively low
in these regions, the reduced damage in bitter Jupin
plots was still sufficient to improve growth of seedlings
aver the 12-week period (Figure B}, The mean increase
in seedling height from planting 1o the end of the sludy
17 weeks later was 12.3cm {(42%), 15.4em (53%:;) and
18.6cm (649 for control, sweet Tupin and bitter lupin
weatments respectively.

In the absence of manunal browsing, height growth
was enhanced when seedlings were surrounded by up
1o 90% hitter Jupin cover. This was probably the result
of laleral shading of seedlings by lupin. Long-term
effects of the cover crop on cocalypt growth will be
monitored.

These results demonstrate the potential for using
plantation vegetation to manage mammal browsing.
i used in combination with other methods, such as
reducing seedling palatability in the nursery (reported
as a major development i CRC-SPF Annual Report
1900/2000), these lechnigues may reduce browsing (o

18 - an acceptable level,
u Control
ch & Sweet lupin
g 14 - & Bitter kipin "
™
912 4
2 ,
o 10 2
E
g °]
£ 6
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w4 -
£
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MAJOR DEVELOPMENTS

A simple method for measuring leaf area index in eucalypt plantations

by
Maria Chorry,
Craig Maclariane,
Philip Smethurse

and
Chris Beadle

Pubibylied by

¥ 4

Casperativi: Research Canzen S

Salstalizable Pridativs Fareiey
e

) Figure 9:
E. nitens plantation, with an
LAl of 4 and a growth rate
ol 17 tha'! year'. You can
make such assessments
and predictions using the
visual guide.

L

Canopy size is measured as leaf area index (LAL m?
teaf area per m* ground arca). LAY is a key driver of
etcaiypt productivity, LAT is used in the now generation
of process-based and hybrid models, but there has
been no rapid and convenient method of assessing it
ls response to this requirement, Maria Cherry, Philip
Smethurst and Chris Beadle in cooperation with Craig
McFarlane of the University of Western Australia, have

developed a ‘Visual Guide” for assessing LAL

The guide uses photographic images taken in three B
aitens plantations and was tested in several £, nitens
and one £. globulis plantation in Tasmania, The authors
expect the gaide to be applicable also 1 plantations of a
wide range of other encalypt species, The range of LAl
covered is 2 1o 8, which is expeeted Lo cover the range
of most cucalypt plantations throughout the world, To
use the guide, one simply stands in the plantation and
compares an image of the canopy above {reflected in

& mirror} with the range of images in the booklet. The

vahie arrived at Is then adjusted for subjective bias

using a relationship developed with a group of CRo
forest researchers and managers. Hstiates can be

expected to be within one LAL unit of accuracy.

A relationship between growth and LAL (Figure |4,
p33) was developed in four E. mitens plantations
aged between Hve and eight vears. The researchery
discovered that current growth was better predicted
by LAI than by stem size (basal area), which is
commonly used in forest inventory. This result was not
unreasonable, because LAT is an indicator of currem

vigour and basul area Is an indicator of past vigour.
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MAJOR DEVELOPMENTS

QTL studies confirm genetic independence of growth and wood density in tropical pine hybrids

Figure 1
 Bensitometry trace of an
ncrement core (pith to bark)
for a slash X Caribbean pine

F1 hybrid. Peaks represent
higher density wood formed
late in the growth season.

Studies which map the location and relationships
amongst genes in the genomes of topical pine hybrids
are providing more targeted approaches for tree
improvement. A recently completed study of the gene
effects, or quantiative tralt Toct (QTL), that control
tree growth and wood density in the parents of a Slash
pine by Caribbean pine hybrid, has shown that they
generally do not cecwr close together on genelic maps
of the parents. While putative QL. that affect trunk
ring widil, carly season and late season components
of a riag tended 1o cluster together, they generally did
not occur near those that affected ring density. This
suggests that these characters are Jargely controlled
by separate sets of genes that are not Jocated close
together in the genome. This means the genes for the
different characters tend to be inherited indepemdent

of one another, and individuals with f{avourable

combinations of growth and wood density characters
should be readily identified in offspring from parents
in the exisling breeding populations, without recowrse
to new patents and new genmes. These findings are
consistent with field measurements of the characters
that have also shown a lack of genetic correlation
between growth and density in this hybrid, Negative
relationships between growth rates and wood density
arg a key issue Tor the penetic improvement of some
of the world's major pluntation species including
Pinus cariboea and F radiata because they create an
impediment to simulfancous gains in both characters.
Quantitalive trait loct analysis is providing new insight
into the relationships between growth and wood density
i trees by revealing the distributions and interactions

amongst genes that control these characiers,
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COOPERATIVE LINKAGES

Genetic Improvement Program

INTERNATIONAL LINKS

Project Atl:
Genelics and
reproductive biology of

CHC Staff

AProf B Potls
Dr H Dungey

Colaborator

Prof T Whithar {UNA, USA)
£r P Minchin {UL, USA}
Dr H Dungey (FRI, NZ}

Activity

The effect of forest genetics on
biodiversity

gucalypis

A/Prof B Potis Br C Baloochi, Mr P Rojas (Bloforest, Hybridisation of temperate eucalypts
Chile}

AfProt 8B Polts Mr G Lopez {INTA, Argentina) Cuantitative genetics of Fucalyotus

Mr G Dutkowski glohulug grown in Argenting

Dr L Apiolaza

AfProf 8 Potts Prof M Almeida, BDr SM Monteiro da Oplimising genetic evaluation

Dr L Apiclaza Costd e Siiva fUniversidade Tecnica methods to develop breeding and
de Lisboa, Portugal) deployment strategies in Evcalyptus !
Br N Borralho (RAIZ, Portugal) globulus

A/Prof B Potls Prof Lin Mujiu, Ms Rao Hongxin, introduction and breeding of cold

Dr & Apiolaza Mr Li Bohal {Hunan Forestry, China) tolerant eucalypts in Hunan, China

Dr B Palterson

Project A2: | Mr G Dutkowski Dr J Costa e SHva (Denmark) Spatial analysis

Breeding strategies

Dr L Apiolaza
Mr G Dudkowski

Mr G Dutkowski
Dr £ Apiolaza

Dr L Apiolaza

Mr G Lopez {INTA, Argentina}

Mr J Brown {CMPC, Chile)
Dr L Gea (INRA, France)

Dr F Isik (NC State, USA)

Genetic parameters, breeding value
prediction ard gain calculations for
E. globuidus

Analysis of progeny trials

Analysis of diallel lests

Analysis of wood properties in diallel
tests

Project Ad: | Dr R Vaillancourt Dr C Marques, Dr N Borratho {(RAIZ, Finding the origin of the Portuguese
Motecutar genetics of | A/Prof B Polis Portugal E. globulus landraces
eucalypts
Dr R vaillancourt Dr A Myburg {University of Pretoria, Aligning linkage maps using |
Mr J Freeman South Africa) microsatelite markers !
Project A6: | Dr M Distars Prof B Li (NCSU, USA} Application of finite-locus models in
Hybtid breeding Br H Dungey (FH, N2} hybrid poptdations
2r M Disters Prof B LI INCSU, UBA) Development of hybrid breeding
strategies
Dr M Dieters Prof T While, Dr D Huber {UF, USA} Bevelopment of analytical methods
for the analysis of clonat data, and
investigation of GxE in ¢lonal tests
Dir M Disters Br Y Zheng (Chinese Acaderny of Testing of hybrid pines in southemn

Forestry}

China |

Project AT:

Molecular genstic
improvement

for tropical and
subtropical production

Prof R Henry
£ M Shepherd

Dr M Shepherd

A/Prof C Williams (Texas A&M
University, USA}

Dr 8 Carson (Carson Associates
Limited, NZ)

Genetic mapping in Pinus spp

Q'TL detection in Pinus spp |




NATIONAL LINKS

Project Al:
Genetics and

reproductive biology of

CRC Staff

AlProf B Potls
Mr P Tilyarg
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Collaborator

Mr R Brereton (DPIWE}

Activity

Flowering pattemns in £ globulus
and their effect on the reproductive
success of the swit parrot

eucalypts
AfProf B Polts Ms L Pound (UA) Mechanisrm of self incompatibility in
& R Vaillancourt E. globulus andg F. nitens
Mr A Hingston Dr P McQuillan {UT} Poilination ecology of £, globuiug and
AfProf B Polts E. nifens
Project A2: | Mr G Dutkowski Dr T McRae {STBA) Breeging managemeni

Breeding strategies

Mr G Dutikowski

Dr L. Apiolaza

Mr G Dutkowslid

Ms § Hetherington {NS)
Mr P Lioyd {Auspine)

Mr B Underdown {ForSA}
Mr H Stewart (Treecord)
Mr S Penfold (HVP)

Dr A Gilmour {(NSW Agriculiure}

Dr E Williams (CSIRO FFP)

Dr T McRae (STBA)

Improvements in guaniiiative genetic
models

Alternative models for breeding value
prediction

Breeding value predicion software for

Dr L Apiolaza D¢ H Graser, Dr B Keyr, Dr B Tier tree breeding
(AGBU, UNE)
Project A3: | Dr G Moran Dr G Bossinger (UM} Mapping cambial specific sequences
Molecular approaches | Dr R Thumma in E. globulus and £, nitens
to tree improvement | Ms K Groom

Ms J Murreil

Project A4: | Dr R Vaillancourt Dr M Rossetio (SO Transferability of Melaleuca

Molecular genetics of | Mr.J Freeman microsatelliles o Lucalyptus
sucalypls

Dr R Vaillancourt Australian Genome Research Facliity  Seguencing the chicroplast genome
D¢ D Steane (AGRF) of £. globulus
AfProf 8 Polis
Prof ) Reid
Or D Steane Mr M Lavery (Arianda Ply Lid} Genetic diversity in F. globulus
¥y R Vaillancourt
AProt B Polls

Project A5: | Dr C Raymond Dr R Evans (CSIRO FEP) Assessment of microfibril angle and

Wood guality density variation
Dr C Raymond My J Hic {CSIRO FFP) Non-destructive assessment of wood
stifiness
Project AB: | Dr M Disters D B Kerr {AGBU, UNE) Development of program to simulate
Hybrid breeding hybrid breeding strategles, and
investigation of finite-locus models

D¢ M Dicters Dr H Wallace {USC) Genetics of intra- and inter-

Dr H Dungey {FR, NZ)
Mr A Johnston (UZ, Zurich)

provenance hybrids in P caribaea var
hondurensis

Project AY:

Motecular genetic
improvement

for tropical and
Subtropical production

D¢ M Shepherd
Mr R Mellick

Prof R Henry
Dr M Shepherd
Ms M Jones

Dr G Dale {free Crop Technology)

Dy § MacRae {SF N3SW)
Prof A Delves (SCU)

Genetic mapping of vegetalive
propagation characteristics in Pinus

spp

Gene flow and genstic diversily of
hardwood plantations in NSW
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WITHIN CENTRE LINKS

Project At:

Genetics and
reproductive biology
of eucalypts

CRC Staff

A/Prof B Polls
Dr G Jordan

Mr G Dutkowski
Mr A MacDonald

AfProt B Potts
Dr R Vaillancourt
Dr D Willlams
Ms M McGowen

A/Prof B Polis

A/Prof B Potts

Dr . Apiclaza
AiProf B Potls
Mr G Dutkowski

Dr D Williams
AfProf B Potis

Mr R Barbour
AfProf B Potis
Dr R Vaillancourt
AfProf B Polts
Mr P Tilyard

AfProf B Potts
Dr R Vaillancourt

AlProf B Potts

Collaborator

Mr K Joyee (GL}

Mr D Pilbeam (STBA)
Mr P Gore {(8F)

Mr P Gore (sE)
Mr D Pilbeam (STBA)}

Mr [ Pilbeam (STBA)

Mr K Joyce {GL)

Mr D Pitbeam (STBA}
Mr B Gore (8F}

Mr M Krygsman {(GRP)

Mr P Kube {(FT}
Mr N MoCormick {FT}

Dr £ de Little {GL)
Mr K Joyee (GL}

Dr C McArthur (8P}
Ms J O'Reilly (RP)

Dr D de Lite (GL)
Dr G Allen {RP)
Mr 1. Rapley (RP}

Prof J Hughes (GU)
Ms R King (GU}
Dr D Lee (QFRE

Activity

Genetic variation, age 1o age
correlations and genotype-
environment interactions for base
population trials of £. globuius

Genetic controf of self incompatibility
in £. globutus {partdy STBA funded)

The early success of inter- and intra-
race crosses of E. giobudus {partly
STBA funded)

Inbreeding and SCA effects In inter-
and infra-race crosses of £, globulus
{partly STBA funded;

Genetle control and estimation of
breeding values for flowering fime in
E. giobulus {partly STBA funded)

Seed orchard management and
optimising seed and seedling quality

Gene flow between planted and native
sucalypt forests {ARC funded}

Genetic variation in £, globudus,
E. mitens and their hybrids to
marsupial browsing

Genstic basis of susceptibilily 1o
insect pasis

Fine-scale molecular and quantitative
genetic vatiation in Corymbia

Project A2:
Breeding strategies

Dy L Apiolaza

Dr L Agiolaza
Mr G Dutkowski

Mr G Dutkowski
Dr | Apiotaza

Mr G Dutkowskt
Mr G Dulicowski

Mr G Dutkowski

Mr G Dutkowski
Dr L Aplolaza

Mr T Jones {Ad)

Mr P Kube (FT}

Or T MoRae, Mr D Pilbeam (STBA)
AfProf B Polts, Mr P Volker (A1}
Dr C Raymond {AD)

Or T McRae, Mr D Pilbeam (STBA)
Mr R Barbour, Mr T Jones (A1)

Dr T McRage (STBA}

Mr P Gore (sE)

Mr P Gore (8F}

Mr B Kube (FT)

Ms § Hetherington (NS}

Mr P Gore {sF}
Mr D Pilbeam, Dr T McRag (STBA}

Markers and relatedness calculations

ASREML usage

Breeding value prediction

Dlata modeling for tree breeding
£, giobulus geographic variation

&, nitens geographic variation

Breeding strategies
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for tropical and
subtrepical production

Dr M Shepherd
Mr B Mellick

Prof B Henry
Dr M Shepherd
Mr I Scott

Prof R Herry
Or M Shepherd
Ms R Stokoe

Dr M Dieters (A8}

Dr &G Nikles (AB)
Dr M Disters (AB)

Ms (G McKinnon {A4)

CRC Statf Collaborator Activity
Project A3: | Dr G Moran Dr C Raymond {AB) QT analyses for wood and fibre
molecular approaches | Dr R Thumma properties in £. globulus and F. nifens
1o tree improvement [ Ms K Groom
Ms J Murredl
Froject Ad: | Dr R Vaillancourt Dr C Mohammed {C5) The genelic basis of Mycosphaerefia
Motecular genstics of | Mr A Milgate Dr D de Litle (GL) resistance in £ globulus
eucalypts | MrJ Freeman
AlProf B Potls
Project A5: | Dr C Raymond Dr G Moran (A3} QTL analysis of wood and Hbre
Wood quatity | Ms K Surridge properties in £, giobulus
Or € Raymond Mr P Kube (FT) GxE interaction for density, fibre
Ms K Surridge length, fibre coarseness, cellulose
contert, microfibel angle and density
vastation in £, nitens
Dr C Raymond Mr P Kube {FT} Growth straln in E. globulus
Mr L. Savage D E Pinkard (FT)
Mr A Bradiey (NS}
Dr € Raymond Dr D de Little {GL.} Genetic control and correlations
Mr J French {GL) between wood properties in families
of E. giobulus with different densities
Project A8: | Dr M Dieters Prot R Henry (A7) Molecular genetics of £. cloeziana,
Hybrid breeding | Dr G Nikles D¢ M Shepherd (AT} Araucaria cunhinghamil, and
Ms R Stokoe (AT} propagation traits in P efffoltii x
Mr L. Scolt (A7) P caribaea var hondurensis hybrids
Mr R Mellick {A7}
Dr I Lee {QFRY
Dr M Dieters Prof P Kanowski (ANU} Investigations into the genetic conirol
2 K Harding M D Kain (ANU} of wood properties in F carlbaea
P eliiotl, and the F, hybrid
Project A7: | Prof B Henry Br M Dieters {AB) Genetic characterisation of
Molecutar genetic | Dr M Shepherd Dr G Nikles (A8} commercial traits in hybrid pines
improvement Mr P Toon {A8)

Genelic analysis of vegetative
propagaion trails in hybrid pine

Motecular genetics of A. cunninghamil

Chioroptast DNA diversity within
Fucalyptus clocziana and eastern
Monocalyptus species
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Sustainable Management Program

INTERNATIONAL LINKS

Project B1:
Site productivity

CHC Staff

Dy A Mitchel]

Dr P Smethurst

Coilaborator

Dr B Ludwig (Gotingen, Germany)

Dr N Comerford {Gainsville, USA)
Dr N Barros {Vicosa, Brazil)

Activity

Modelling soil chemisiry

Modelling nutrient uptake

Project B2:
Management of
tropical soils

Or Z Xy

Ms N Mathers
AiProf P Healy
Dr 8 Boyd

DrZ Xu

Ms N Mathars
Dr 8 Boyd
A/Prof P Healy

Or 2 Xu

Ir N Prasclova
Prof J Hughes
Dr M MHunt

Dr C Beadie

Br Z Xu

DrZXu

Dr € Chen
Dr 2 Xu
Ms N Mathers

Dr Z X
Prot J Hughes
B ¢ Chen

DrZ Xu
A/Prof P Healy
Dr 8 Boyd

Prof X Mao, Mr R Luo, Mr Y Zhang
(National NMR Laboratory, Wuhan,
China)}

Dr C Preston {Pacific Forestry Cendre,
Natural Resources Canada)

AProf K Lundkvist (Swedish
University of Agricultural Sciences)

Prof X Yang, Dr W N, Prof Y Yang,
Prof J Xu {Zhsjiang University,
Hangzhou China)

Prof X Yang, Dr H Shen
{South China Agricultural University,
Guangzhou, China)

Dy 1. Condron {Lincoln University, NZ)

Prof T Bruns {University of California,
USBA)

AfProf C Johnson (Syracuse
University, LISA)

Appiication of ¥C, 15N and “N NMR 1o
soif organic matter studies

Appfication of *C and N to soil
organic matter studies

Use of carbon isoiope composition
for selection of pine ¢lones and hoop
pine families with improved water use
efficiency and tree growth

Application of stable isotopes {1°C
and N} to soil chemistry and plant
physiology studies

Application of 3C NMR to soil
chemical studies

NMR application to soif chemical
studies

Soil microbial ecology and function
in forest nutrent cycling: approaches
with innovative bio-molecular and
stable isotope technigues

Links between carbon and nitrogen
cycling processes in forest soils:
innovatlive approaches with both NMR
and stable isotopes

Broject B4:
Modelling production
and wood quality

Dr M Battagiia

Dr P Sands
Dr M Battaglia

Br K Caichpoole

Dr N Borratho (RAIZ, Portugal)

Mr A Almeida (Aracruz)
Mr L Esprey {ICFR, South Africa)

Dr &-M Leban {INRA, France}

Application of PRoMon

Modelling E. grandis

Conversion software for decision

Dr M Nester support project
Dr K Harding
NATIONAL LINKS
Project B1: | Ms M Cherry Mr C MeFariane (UWA) LA} estimation technologies
Site productivity | Dr P Smethurst Dr I3 White (CSIHRO FFP)
Mr G Unwin

Or P Smethurst

Dr K Paul {CSIRO FFP)

N minerglisation modelling
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Project B2:
Management of
tropical soils

CRC Staff
Ms N Mathers
v Z X

Dy 2 Xu
Dy N Prasolova
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Collaborator

Br D Mendham, Dr T O'Connell,
Dr T Grove {CSIRO FFP}

Prof G Farguhar {ANLU)

Activity

Application of 1*C NMR to solf organic
matter studies with soils treated with
residue management regimes

Carbon and oxygen isotope
compositions and tree waler use
efficiency

rZXu Prof J Calrney (UWS) Soil microblal ecology and function
Prof J Hughes in forest nutrient cycling: approaches
or G Chen with innovative bio-molecular and
stable isotope techniques
DrZ Xu Prof M Wiison (UWS) Links between carbon and niirogen
AfProf P Healy Dr K Kannangara {University of cycling processes in forest soils:
Dr S Boyd Technology, Sydney) innovative approaches with both NMR
and stable isctopes
Project 83: | Dr C Beadle Dr £ Pinkard {FT} Siviculiural management of
Silvicultural systems Mr G Brition {Britton Bros} hiackwood
Mr D Stackpole (CFTT)
Mr A Warner (PFT)
Mr T Bird {(FFIC)
2r C Beadie Mr W Lee {Brighton Council) Effluert irrigation of pines

Mr D Worledge

Pr D Close Mr D CHiff {Narramine Transplanis) Seedling management
Dr € McArthur Mr P Boland {Fiorlana)
Dr C Beadle
Project B4: | Dr M Baltaglia Mr P Pennington (CSIRO FFP) Analysis of native forest productivity

Modelling production
and wood quality

{r M Baltaglia
Mr P Byan
Mr P Byan

Mr P Byan

Mr P Ryan

Mr P Ryan

Dr P Sands

Dr I White {CSIRO FFP}
Qid Dept Natural Resources
Or T Thaung (UQ)

QFR! Hardwoods

Mr M Ngugi (UG}

Dr € Hackelt {Plantsoft Services}
Dr N Huth {CSIRO SE)
Dr J Carter {CRC-CA)

Dr C Hackett {Plantsoft Services)
D J Landsberg {Landsberg
Consulting}

Water use by trees in WA
Landscane modelling, spatial analysis
Nitrogen nudrition of E. ¢loeziana

Genetic evaluation, breeding,
sitviculture studies

Physiotogy of £. cloeziana and
E. argophicia

Modelling productivity

Modeiling productivity

WITHIN CENTRE LINKS
Project Bi:
Site productivity

Dr P Smethurst

Dr P Smethurst

Dr P Smethurst

Or M Battaglia (B4)

Dr & Candy {FT}

Dr C MoArhur {R#)

Predictions of LAl and growth
responses 1o fertilisation

Predictions of growth responses 10
sitvicutiural options

tise of non-palatable browsing
delerrents




22 CRC for Sustainable Production Forestry - Annugl Report 2001/02

Project B2:
Management of
ropical soils

CRC Staff
Dy Z Xu
Dr N Prasolova

Dr 2 Xu
£r N Prasolova

Collaborator
B C Beadle {B3)
Br 8 Hunt (QFRI

Dr M Dieters {AG)

Activity
Hoop pine and eucalypt waler use
efficiency and nitrogen nutrition studies

Genetic variation in foliar carbon
isotope composition of hoop pine
families and exolic pine ciones

Project B3:
Silviculural systems

Br C Beadle
Mr D Worledge

Dr C Beadle
D P Smethurst

Dr  Beadle
Dr € Mohammed

Mr D Close

Ms | van Pulien
Dr 8 Jennings

Dr I3 Race

Ms 8 Hetherington (NS)
Dr N Mendham {(UT)

Mr # Adams (FT)

Dr E Pinkard (FT)

Mr | Bail (TC)

Mr 1 Ravenwood {GL)
Mr S Hunier IWACAP)
Mr A Cannon {FEA}

Mr P Tayior, Mr A Warner,
Mr P Donelly (PFT)

Mr A Lyons (PFT}

impacts of irigation on wood Guality

Weed management

Green pruning of &, globulus

Seedling management

Forest owner intentions survey

Hegional farm forestry sirategies

Project B4:
Modeiling production
and wood quality

Br M Baliaglia
D M Baltaglia

Br M Batlaglia

Mr D Mummery
Dr © Raymond
Dr C Raymond
Dr C Raymond

Dr P Sands

Dr P Smethurst
Dr & Pinkard {FT)

Dr C Mohammed (CSIRO FFP)

Ms R Pryor {(UT}

Gl Program

GRE FT, WAPRES
FT, N8, CSIRG FFP

Mr A Goodwin {FT)

Modelling fertiliser response
Modelling effects of pruning

impact of Mycosphaerella; analysis of
stem decay data

Landscape wateriogging

GixE effects on wood quality
Pulpwood quality in E. globulus
Pulpwood quality in E. nffens

Software development

Hesource Protection Program

INTERNATIONAL LINKS
Project C1:

Biology, ecology and
economic impact of
insect pests

Br M Steinbauer

Mr M Short

Dr (g Allen

Dr A Loch

Dr A Carrolt {Canadian Forest
Service)

Dr | Gauid {British Museum of Natural
History)

Mr B Murphy {University of
Canterbury, N2}

Br N dos Anjos {University of Vicosa,
Brazil; on sabbatical through Curtin
University of Technology, WA}

O J Majer {Curlin University of
Tachnology, WA)

WA industry Pest Management Group

Oviposition host preferences of north
American forest Geometridae

Taxonomic revision of Megaceria
{parasitoids of Autumn gum moth}

Biocontrol of leaf bestles using egg
parasitoids

Biology and ecology of the Fucalyplus
leaf beelle Cadmus excrementarius

in Western Australian biue gum
plantations




Project C2:
Insect control
technigues and IPM

CRC Sta#f
Dy M Steinbauer

Dr M Steinbauer
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Collaborator
Dr F Ostrand (Lund University,
Sweden}

Dr A Carroll (Canadian Forest
Service)

Activity
Sex pheromone of M. privata

Foliar speciral reflectance indices
for predicting the susceptibility
of E. glohufes and E. nitens to
avipasition Autumn gum moth

Project C3:
Resistance of planting
stock to vertebrate

Dr & McArthur

Dr A Duncan (MLIURE

Linking foraging decisions of
mammalian herbivores: from plant
chemistry to landscape

browsers
Dr G McArthur A/Prof AE Hagerman (Miami ‘Tannin chemistry
Dr D Close University, USA}
Project C4; | Dr C MeArthur Dr G iason (MLURID impact of plant secondary chemistry

Strategies to reduce
vertebrate browsing
damage

on diet diversity

Project C5:

Strategies to minimise
loss due to fungal
attack

Dr C Mohammed
Dr K Barry

Ms A Eyles

Ms D Wiseman

Dr. C Mohammed

Dr C Mohammed
Ms M Yee

Ms T Artiningsih (LIPL, Bogor,
indonesia)

AfProf P Bonello (Ohio State Unly,
USA)

Dr E Hardivanto {GMU, Indonesia)
Dr R anto (FNCRDC, Indonesia)
Dr 8 it Mie University, Japan)

Dr § Lee {FRIM, Malaysia}

Dr D Lonsdale (Forestry Commission,
UK}

Dr [ Macaskie {Univ of Birmingham,
UK}

2r T Mitsunaga {Mie University,
Japan}

Dr A Bimbawanto (RDCBFTY
Indonasia

Dr ¥ Schwarze {Univ of Freiburg,
Germany)

Dr KT Smith {USDA Forest Service)
Dr M Taksaki {Kyoto Pharmaceutical
University, Japan)

Dr R Kernedy, Ms A Wakeham
{Horticuliure Research International)
B E Rodriquez {Bioforest SA, Chile)

Dr K. Klepzig (Forest Insect
Research, Pinevillg, USA)

Mechanisms of tree defence
Wound tissue formation
Kino stem defects

Mycosphaereffa research

Ecologically sustainable forest
management: fungal and invertebrate
biodiversity

NATIONAL LINKS
Project C1:

Biology, ecology and
economic impact of
insect pests

Dr M Steinbauer
Dr ALoch
Mr J Matihiessen
Br R Floyd

WMr J Matthiessen

Mr A Bice
Dr G Allen

Dr G Cassis {Australian Museum)

WA Industry Pest Management Group

WA Industry Pest Management Group

Dr D Colless {CSIRO Ento, ANIC,
Canberra)

Bevision of Amorbus

Ecology and economic impact of
insect pests of post-establishment
eucalypis in south-western Australia

Ecotogy and economic impact of
insect pests of the establishiment
phase of eucalypts in south-western
Augiralia

Taxonomy and identity of tachinid
parasioids of leaf beetles
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Project C2:
insect control
technigues and 1PM

CRC Staff
Dr M Steinbauer

Dr M Steinbauer
Dr AlLoch
Mr J Malthiessen
Dr R Floyd

Mr J Matthiessen

Collaborator
Dr T Bellas (CSIRC Ento)

Mr P Ebner {Lower Murray Water)

WA Industry Pest Management Group

WA Industry Pest Management Group

Activity
Sex pheromone of M. privata

Light frapping of M. privata

Monitoring, survelllance and conirol
of pests of established eucalypts in
south-western Australia

Management of insect pests of the
establishment phase of eucalypts in
south-westem Australia

Project C3:
Resistance of planting
stock to vertebrate

Dr C MoArthur
Ms J O'Reilly

Dr W Foley (ANL)

NIR analyses of eucalypt leaves in
relation 10 palafability

browsers | Dr C McArthur A/Prof § Melean (UT) Effect of plant secondary metabolites
Ms N Wiggins Dr R Boyle {UT) on feeding behaviour in brushiail
POSSUMS
Dy C MoArthur Dr W Hennecke {UT) Effect of landscape features on
Mr Geoff While distribution of browsers on plantations
Project C4: | Dr C McArthur Mr A Goodwin (FT} influence of patch characteristics on

Strategios to reduce
vertebrate browsing
darmage

browsing of tree seedlings

Project C5:

2r C Mohammed

Dr N Bougher (CSIRO FFR Parth)

Mechanisms of iree defence

Strategies to minimise | Dr K Batry Mr N Davies (UT} Wound tissue formation
loss due to fungal | Ms A Eyles Br W Foley (AN Kino stemn defects
attack | Ms D Wiseman Dr T Hillis {CSIRO FFR Clayton) Fungal taxonomy
Dr 8 Lawson (QFRB
Dr M Leitch (UM}
Mr E Peacock (UT
Ms R Pitbeam {Dept Agricufiure,
Manjimup, WA)
Dr K OId {CSIRO FFR Canberra)
Dr { Tommerup (CSIRO FFR, Perth)
Dr C Mohammed Dr N Coops (CSIRO FFF. Clayton) Mycosphaerella research

Bt D Culvenor {CSIRO FFR Clayton)
Dr K Oid {CSIRO FFR Canberra)

Ms M Yee Mr T Weir (ANIC/CSIRO Entomology)  Ecologically sustainabie forest
management: imgal and inveriebrate
biodiversity

WITHIN CENTRE LINKS
Project Ct1: | Mr L Rapley AfProf B Potis (AT) Genetic susceptibility of eucalypis to
Biology, ecology and | Dr G Allen insect attack
economic impact of
insect pests | Mr H Bedgrove Br D de Litle {(GL) Biology of Hateronyx beetles

Dr G Allen £2r P McQuillan {UT} interfering with the establishment of
E. nftens plartations

Mr M Shont Dr M Matsuki {C1) Parashoids of Autumn gum moth

Dr M Matsuki Dr J Bullinski {TO) A study of the spatial variation of

eucalypt weevil in south-west WA
for developing effective monitoring
strateqy _
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Insect control
technigques and IPM

CRC Staff
Or M Steinbauer

D M Matsuki
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Collaborator
Mr M Krygsman (GRP)

Dr J Elek FT)
Mr R Appleton {GRP)

Activity
Light trapping M. privata

A study of effectiveness of a neem-
based insecticide on insect pests

Project C3:
Hesistance of planting
stock io vertebrate

Dr C McArthur
Dr & Close
Mr H Fitzgerald

Mr A Walsh {£7)
Ms T Kincade ¢T)

Mammalian preferences for seediings
grown under different fertiliser and
shade treatmenis

browsers | Mr S Paterson

Ms J O'Reilly A/Prof B Polts (A1) Genelic variability in resistance to

¢ C MoArthur browsing of E. globulus and E. nitens
foliage

£ C McArthur M R Appiston {GRP) Effect of stem diameter on damage to
eucalypt seedlings by rabbits in the
fietd

Dr C McArthur Mr B Appieton (GRP} Differentia! field damage by swamp
wallabies fo provenances of
E, globulus

Dr C McArhur Dr G Jordan {JT) Links between eucalypt seedling
characteristics and herbivory

Project C4: | Dr C McArthur Mr C Barnes {GL) Effectivenass of fuping as a cover

Strategies 1o reduce
vertebrate browsing
damage

Ms E Pletrzykowski
Ms K le Mar

Dr C McArthur

Dy C McArthur

Dr C McArthur

Mr S Paterson
Mr M Fiizgerald

Dr P 8methurst (B3}

Dr D de Little (GL)

Dr M Maisuki (C1, G2)
Mr G Dutkowski (ETT)

M A Walsh (FT}
Ms T Kincade {F1}

crop for reducing mammal browsing
damage

Use of a plantation and surrounding
habitat by mammalian herbivores

Monitoring mammal browsing

Predicting mammal browsing damage
in plantations

Project C5:
Strategies to minimise
loss due to fungal

attack

or € Mohammed
Dr K Barry

r C Beadle

Ms A Eyvies

Dr P Smethurst
Ms 3 Wiseman

Dy C Mohammed
[+ M Baliaglia
Dr C Beadle
AfProf B Potis
s A Smith

Dr R Vaillancourt

Dr € Mohammed
Ms M Yee
DrY Zi Qing

Mr B Neilsen (F1}
Dr E Pinkard (FT)
Mr T Wardlaw {F1}

Dr I de Litle {GFP)
Mr T Wardiaw (FT)
Dr J Bulinski {TC)

Dr D de Litle {GFP}

Mr P Mineely (GFP)

AfProf A Richardson (UT)

Mr T Wardiaw, Dr 8 Grove (FT}

Mechanisms of free defence
Wound tissue formation
Kino stam defects

Mycosphaereila research

Ecologicaily sustainable forest
management: fungal and invertebrate
bicdiversity
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Education and Technology Transfer Program

NATIONAL LINKS

CRC Stalt

Dr N Davidson

Dr N Davidaen
Dr & Close

Dr N Savidson

Dr N Davidson

Or N Davidson

Dr N Davidson
Mr A Gibbons

Coliaborator

Mr P Voiker (S-Ag)
Mr M Leech (TEGA)
Mr A Lyons {PFT}

Midiands Tree Committee, PFT,
TFGA, Greening Australia, 5-Ag and
local farmers

Coodinator of Sclence Week

Mr B Philips {Springfield Primary
School) Ms K Ancher (Glenorchy City
Council)

Mr M Castley (PFT)

Sclence communicators from other
CRCs

Br H Locher, Ms J Griggs {Hydro
Tasmania)

Activity

Production of a book: 'Farm Forestry
Technical and Business Handbook'
{funded by NHY}

Development of a protocol for
establishing plantations o combat
rural tree decline in the Midiands of
Tasmania {funded by NHT}

Presentations during Sclence Week
Production of two arboreta of &l

29 Tasmanian native eucalypis (parily
funded by NHT)

Inferaction and coordination of
sclence communication

Assessmeni of riparian vegetation on
the Gordon River

WITHIN CENTRE LINKS

Mr G Dutkowski

Mr G Dutkowskl
Ms T Bildstein

Ms T Bildstein
ir G Dutkowski
Dr N Davidson

Dr N Bavidson
Mt D Lyons

CRC partners and scientisis

CRC research scientists

CRC staff and pariners

CRC staff and partniers

Facilitation of adoption of outcomes of
CHC research
CRC publications database

CRC newsletter ‘Oversiorey’

CRC web site




RESEARCH

Genetic
Improvement
Program

Manager
AfProt Brad Poits

Project A1l

{ gader
AfProf Brad Potts

Stalf

D buiis Apiolaza

Mr Robert Barbour
Mr Peter Gore

Frof Rod Grifin

Mr Andrew Hingston
{r Greg Jordan

Mr Kelsey Joyce

My Peter Budon

Mr Gustavo Lopez
Mr David Pitbeam
Prof Jim Reid

Dr Wayne Tibbits

Mr Paui Tilyard

Dr Hené Vaillancoun
Mr Peter Volker

Dr Daan Wililams
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Introduction

A major expansion of the plantation estate of eucalypts
and pines is oceurting throughowt Australia. Improved
genetic guality of the plantation stock is essential if
Awstralia Is fo be competitive In international markels
when this estate is huarvested. Large tree breeding
programs being run by CRC partners in both the
sub-tropical and temperate regions demonstrate the
importance of breeding and aim o increase the returns

from wood production,

The research undertaken in the Genetic Improvement

Program abms (0 ensure that plantation stock is of the

highest possible genetic quality. Tt aims to improve the

efficiency of breeding and ensure the genetic gains

are rapidly and efficiently transferred (o Australis’s

increasing plantation estate. Tn brief, the program alms

265

« define  approprinte  breeding  objectives  for
mdividual firms sad the sector, from forest growers
to industrial processors;

+ identify selection criterin and  methods  for

assessing wood quality, growth, pest and disease

resistance, and other key irales, and stalistical
methods for thelr analysis;

o determine fhe molecolar and quantilative genetic
conlrol of Important trais, ard how this changes
with age, site and silviculiure;

«  improve strafegies o select, breed and deploy elire
genokypes,;

»  hmprove our ability to control and mamipulate
reproductive characteristics in order 1o optimise
deployment systems;

«  ensure rapid uptake of technological advances
made In Australia and overseas, particularly in the
rapidly changing field of molecular genetics; and

«  provide waining and education in forest genetics
and breeding, and be a forum for discussion in

Agstralia,

The research oulcomes will divectly assist brecders of
pines, encalypts, and other native species in our member
organisations, as well as organisations multiplying and

istributing mmproved seed.

Genetics and reproductive biology of
eucalypts

Background

This project ahms o provide the basic biological
information necessary for effective exploitation and
management of teoiperate encalypt gene poels. It will
determine the extent o wihich traits of economic and
biotogical imponance are under genetic control and
amenable © artificial sclection and breeding, Such
traits inclade growth, wood quality, pest and disease
resistance and reproductive characteristics, There is
high demand for improved eucalypts for plantation
establishment, and the project will study factors
affecting sexual reproduction in order o optimise

cucalypt seed production systems. This project is

closely hinked to project Ad {(Molecular genetics of

eucalypis), and staff supervise two externally funded
ARC SPIRT grants.

Outcomes

» Seed set in B nérens seed orchards in Tasmania
was not sigpificantly enhanced by supplementary
outcross pollinations, indicating effective insect
pollinators were present in all orchards, In contrast,
comparable experiments showed that £ globulus
from remnpant native stands and  oramental

plantings was chronically pollinator lmited.

+ A diallel mating amongst trees from Dwo races
has provided the first evidence of reciprocal
effects (L. whether a parent is used as male or
femnale} on early growth i1 B globulies and that
the directionalily of a cross may be imporfaat.
The interaction between males and females from
different races increased with age and while pot
significant in the nursery, was after one year of
field growth. In confrast, cafry-over affects on

growth associated with variation in seed weight
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and germunalion time were fransient and not

evident after two years fleld growth,

Large differences in later age growth and survival
of the King Ishand and Taranna provenances
of E. globulus have bheen demonstrated. Inter-
provegance I, hybrids  exhibited mid-parent
heterosis bt they did not perform as well as the
pure King fsland crosses (see Major Development
Figure 6). In contrast, interspecifie hybridisation
with £, nifens vesulted in average performance
that was below that of the pure species controls.
However, large provenance differences were
also reflected in the success of nter-specific
hybridisation, with many of the hybrid families
involving the Taranns provenance exhibiting high

tevels of Invisbility (see Flgure 6,

Peter Voiker inspecting insect damage to a fybrid sucalypt

Differences in the genetic architecture of inter-
provenance compared with interspecific hybrid
popuiations  have also  been  demonstrated,
Additive genetic effects expressed in E globulus
mtra-provenance  populations  for growth  are
also expressed in the inler-provenance hybrid
popudation, with levels intermediste  between
the two parental populations. [n contrast, there
is no such association in an E nitens x globulus
hybrid population. Comparable estimates of these
additive genetic effects are highly inflaed in
the interspecific hybrid populations, suggesting
different genes or gene mteractions are affecting

hybrid performance.

Goals

o determine:

the importance of additive and  non-additive

genetic offects in K globulus and I nitens;

the impact of inbreeding depression on growth and

wood properties in £ globulus;

genetic and environmental control of Howering
time and self-steritity in £ globulus and the use of
this information to mprove floweriag synchrony

and outcrossing rates in seed orchards; and

the later age performance and genetics of ¥ oand
advanced generation £ nitens X globulus hybrids

compared with the pure species.

Goals for external grants

-

To determine the envivonmental amd genebic
factors affecting the qoantity and quality {e.g. stze
and density} of seed produced in E. afrens and £

globtifus seed orchards,

To determine the levels of pollen-mediated gene
flow berween plantation and native forest eucalypls

and Factors affecting it
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]
|
Project A2  Breeding strategies
Leader
Dr Luis Apiolaza  Dackground
‘The Breeding Strategies project alms (o maximise the
f Staft profit derived from breeding programs of CRC partaers,
M Greg Dutkowski This is achieved b the fmps £ breed;
DOr Brice Greaves is is achieved through the improvement of breeding
W Simon Whittock value predictions by means of more accurate statistical
models, integration of econcmic and risk information
into the prediction of total economic merit, and
constant evaluation of tree breeding deciston-making
and its impact on the results of breeding strategies.
Most of this work is chanmelied through the breeding
program of the Southern Tree Breeding Association
(STBA), which includes most CRC industrial partners
as members. The project integrates information on
genetic control and geographic information for growth,
risk frails, reproductive fraits, and wood properties,
and closely Interacts with projects Al (Genetics and
reproductive biology of ecucalypts}) and AS (Wood
guanlityl.
Outcomes
«  Strategies to deal with heterogeneous enviromments
and  genetic  expressions  were  included i
TREFPLAN®, STBA’s breeding value prediction
SYSECR.
% success coppicing by subrace
100
98 - {
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30 4
20
1
T 0 B B B e et &
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l 55?3:»%\»«51,355‘&13&52%0?00&0
T i E 1)
5 b g -
l subrace
| Figure 11: Percentage of trees in each subrace of £, globulus soppicing after fefling,
|

e The project has supported the inital national
evaluations for E. globulus and P rudiorg by
providing variauce components to be used
in TREEPLAN®, In additdon, the project has
maintatned a strong participation in the process
of adding functionality to TREEPLAN® through
rationalising the sites and traits used.

»  Geographic variation and control of physical and
chemical wood properties of B globulus was
explored by collaborative work between projects
A2 and AS. Results suggest that vartation of
growth and wood properties between subraces will
affect profitability of plantations,

Outeomes from external grants

= The first systematic assessment of genetics of
coppicing in E. globulus was completed. The
heritability of coppicing was small, but there
was significant variation in coppicing iraits af
the subrace level {see Figure 11). There was
significant positive correlation between coppicing
and growth.

Goals

*  Improve accuracy of breeding value prediction
through  betler accounting for environmental
variation and population structure,

»  Hphance the process of selecting clite trees by
developing models thal integrate cconomic and
risk information imto the prediction of total
economic merit.

*  Evaluate free breeding decision-making and s
impact on the results of breeding strategies.

»  Support CRC partners in the prediction of breeding
values, estimation of wtal wee merdt, and design
and bmplementation of breeding strategies,

soul for external grant

+  Develop alternative breeding objectives for £
globulus and study the genetic variation of new
uhjective traits (e.g. coppicing ability, solid wood
propesties).
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Project A3

Leader
P Gavin Moran

Staff

Ms Kyite Groom
Ms Jan Murrel]

Dr Reddy Thumma

Dr Reddy Thumma
pipetiing DNA.

Molecular approaches to tree
improvement

Background

The aim of this research is {o understand the molecalar

genetic basis of traits with high conunercial value, such

as those for wood and fibre, and to use this knowledge

to more efficieatly develop Improved breeds for

deployment in plantations,

The approach involves characterising quanatitative

tralt loct (QTL) and candidate genes for wood and

Fibre traits and growth, The traits include wood density,

pulp vield, cellulose levels, fibre tength, and microfibril

angle. The candidate genes include those involved in

Hgoln and cell wall polysaccharide blosynthesis and

cambial specific genes.

Waork is focussed om

*  characterising QTL. controlling wood and fibre
properties in E. globulus and K nitens;

«  defining the role of candidate genes in expression
of wood and fibre traits; and

*  deweloping strategies to wtilise QTL data in
selection eucalypl  breeding

PrOgrams.

procedures  in

The profect has strong lnks with Project AS (wood
qualityy and utihses technologies developed in the
CSIRO Forest Products Laboratory in Clayton. A
CSIRG fullsih progeny trinl s the source of pedigree
material for the QTL work on E. nifens. An B nitens
progeny trial of collaborator Forestry Tasmania s being
used as & sowrce of material to relate candidate gene
varkation {0 variation in wood fibre traifs.

Ouicomes
+ Tweaty
markers, Hoked with various

microsatelite

wood quality b in E
globulus have been assayed
in a pedigroe of E. nifens
containing 300 frees. An
addittonal 17 microsatellites
oblained  from  different
sources  are  also  being
assaved,

* Seven ESTs and cight
candidate genes which were
mapped in £, globulus have
been, assayed as  RFLP
markers in K. nifens, For
two of these genes (HCSH
and PAL), single stand
conformation polymorphism
(S50
been  developed.

have
Also a2

markess

microsatellite been
characterised as part of the BCSI gene and three
single nucleotide polymorphisms (SNPs) within
the exon of the PAL gene, In addition, nine other
candidate genes plus 70 anonymous RELPs are

also being assayed.

polymorphism has

Preliminary results from the QYL analysis
conducted with 118 RFLP markers have shown
six tegions to be significantly associated with
wood density in £ nifens. Two of these QTLs
have been found {o be common in both E. globufus
and £ nitens {QTL positions on linkage groups
I and 11}, Five QTLis have been found to bhe
significantly assoclated with microfibril angle
{MFA} In E. nitens. None of these positions are
common t0 B globulus. However, these are only
preliminary results obtained osing 3 small nutaber
of individuals (118} QTL analysis using marker
information from 300 tees s in progress, which
should provide a botter test fo compare the QTL,
positions between the two species.

DNA samples and wood cotes from sample
populations of £ nitens {about 300 trees)
representing  the main regions of Australian
breeding material are belng used to study the
sequence varlation in candidate genes and o
correlate this variation with wood mait variation,
Candidate genes, Including BCSL, CCR, PAL,
have been sequenced and SNP markers, which
have been identified, will be assayed on the 300
frees.

Determination of the genes controlling wood fibre
traits in cucalypts will enable better understanding
of fibre formation and development of better
selection strategies for these traits, Such outcomes
will enable Anstralinn industry to establish high
vatue plantations, especially for pulp and paper
products based on planting stock for tailored end
fses,

Project Goals

Develop procedures that wtitise QTL information
for wood and fibre tmaits in breeding and
deployment programs,

Assay molecular markers in F. pitens mapping
pedigree, tagging QTL for wood  density,
microfibril angle and other wood fibre toaits (from
E, globulus).

Test transference of QTL locations between £
globutus and E. nitens.

Assess variation in candidate genes collocating o
key QUL for microfibril angle and wood density
and relationship 0 vanation in traits,




Project A4

l.eader
i Rend Vaillancouwrt

Staff

My Pater Bundock
Ms Susan Foster
Mr Jules Freeman
Mr Carl Grosser

ar Timothy Jones
W Andrew Milgate
B Briony Patlerson
Ms Fiona Poke
AdProf Brad Potts
Prof Jirn Reld

Mr Adarmn Smolensid
or Dorothy Steane

A3 part of her PRD program,
Fiona Poke s studying the
genatic control of ligrin
eordent and eomposition,

- the correlated effects of
ligrin varsation on other fee
and wood propertes, and
the potentiai for deveiaping
molecukar assays for
ahersd lgnin contert and
composifion,
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Molecuiar genelics of eucalypts

Background

Melecular ools are now being used in fingerprinting for
quality control in breeding and deployment programs,
in understanding gene flow, conducting paternity
and outcrossing studies, as well as understanding the
genetic control of quantitative traits. However, these
applications are probably just the beginniag, since
the rapidly expanding ficld of genomics is providing
snprecedonted insights into plant gepomes leading
to the identification of genes of interest (candidate
genes}.

This project focuses on eucalypts and aims 10 use

molecular markers

« provide z better knowledge of inbreeding,
heterosis and genetic diversity ia breeding and
hase populations of cucalyps;

«  guantify factors affecting ouvterossing rates and
patterns of gene flow, and contamination levels in
seed orchards, in close cooperation with project Al
{Genetics and reproductive biclogy of eucalypts)
sud externally funded grants; and

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

Outcomes

»  The DNA sequence of two important Hgnin
genes was determined i two provenances of
E. plobulus. These are candidate genes for lignin
content becanse they produce lwo of the most

fmportant enzymes in the lgain biosynthesis
pathway. Seversl single nucleotide polymorphisms

were detected in coding parts of the genes, some of
which cause changes in parts of the enzymes that
are most important o their function.

e Linkage maps were used lo detect Qs in £
globutus, Four putative (FT'Ls were found for three
traits: growth at age six years, pilodyn penetration
at s1x years {two QTLs) and carly flowering. The
statistically most significant QFL had a LOD score
peak of 4.4 and was estimated to explain 14% of
the variance in pilodyn penetration.

Qutcomes from external grants

«  Major progress over the last year has been made in
using molecular markers {0 understand the factors
affecting outcrossing rates in B plobulus seed
orchards. The higher the outcrossing rate the better,
since self progentes can suffer serious inbreeding
effects. We studied factors such as flowering
thne, self-incompatibility, flower abundance and
fower position and found that the degree of self-
mcompatibility was the most important factor,
This is good pews since it is 2 factor that can be
measured and controlied by orchard managers.

*  Rare isozyme markers were identified which have
been used to determine the level of contamination
n Mass Supplementary Pollination (MSP). These
markers were used o ostablish that cutting the
style, just before pollination, maximised the
quantity of uncontaminated seed compared ©
vncul freatment. This technigue has now been
adopted by & commercial seed producer.

soals

+  Sudy resistance to Mycosphaerelia infection in £,
globulus vsing a QTL approach,

= Use microsatellite  markers to study  the
relationships between the different races of £
globulus end the degree of inbreeding in each
race,

o Hstablish the potential for Incorporating molecular
screening mcthods in E. globulus breeding
programs i order to change lgain content and
compositon,

Goals for external grants

+  Use microsateHile markers 1o study genstic
diversity and gene flow in breeding and natmal
populations of £ globulus.

»  Develop a model o predict seed guality in B
nitens seed orchards using simple measarements
of reproductive parameters and verlfy i, using
microsatellite markers and paternity analysis. This
model will allow prediction of breeding values of
seed.
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Project A5

Leader
Dr Carolyn Raymond

Statf

Ms Linda Ballard
Mr Peter Kube
Mr Leon Savage
Ms Kirsty Siu
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Wood quality

Background

Wood quality is one of the most lmportant deteriminants

of profitability, whether plantations are harvested for

pulp, sawn timber or other solid wood products.

However, wood property {rails are expensive and

difficalt to measure and there is & poor understanding

of their genetic controd and relationships with breeding

objectives. For these traits to be integrated into breeding

and deployment programs i is essentisl to develop

cost-effective, non-desteuctive sampling  techniques

which can be used on 4 large scale.

Work in the Cenetic Improvement Program s

concentrating on

« developing non-destructive sampling sirategies for
wood and fibre propertiss;

«  defining relationships between wood, pulping and
sawn timber properties;

= determining the magnitade and imporance of
genotype by environment interactions for wood
properties; and

»  developing breeding objectives for s range of
wood products,

This project has strong links with CSIRO Forest

Products Laboratory, with some of the technologics

developed  there (SilviScan 2, cellulose content

analysis and Near Infrared Reflectance Analysis) being

implemented and applicd 0 genctic material in menber

breeding programs for both F. globulus and B nitens,

Research is also conducted in collaboration with the

pulping laboratories of the industrial partners.

Mean growth strain plotted ageinst mean board deflection for al frees at two sites {Emee and

Liglel in northern Yasmania,

Ouicomes

+  Periphersl growth smain was nol a reliable
indicator for deflection in sawn boards in
E. globuius, Provenance differences were found
for both growth strain and board deflection with
King Island having the highest strain levels bt
the lowest degree of board deflection, In contrast,
Oeway provenance had the lowest strain readings
hut the highest degree of board deflection.
Jeeralang provenance was intermediate for both
steain and board deflection {sce Figure 123,

+  Screening of breeding populations for problems
associated with degrade during drying of saws
fimber appears pussible. Assessment of degree of
shrinkage and collapse in wood core samples taken
from low in the tree provides a good predicior for
average shrinkage and collapse within the whole
stemn in both K. plobulus and F. nitens. However,
shrinkage and collapse appear fo be different fraits
as they change in different ways up the stem, with
collapse decreasing rapidly with increasing height
whilst shrinkage remains relatively constant up the
stern,

*  Subraces of & globulus vary fov growth, physical
and chemical wood properties, including Rbre
length, microfibril angle and cellulose confent,
Genetic comirol for growth and physical wood
properties is moderate 1o high (0.2<h*<0.4), while
control for chemieal properties is high (W > 0.4),
Correlations between growth and wood properties
were nol statistically significant. However, most
of the correlations amongst the wood properties
are posifive, with the exception of those involving
micro fbril angle.

Goals
» Develop
calibrations for hgnin content for £, globulus and

Near Infrared Reflectance analysis

E. nitens,

»  Complete processing of  SilviScan data {0
determine changes in heritability with age and the
age-age correlations for density and microfibril
angle in F. globudus snd E. nitens.

= Complete sampling and processing of base
population trials of K pirens to determine race
effects and genetic parameters for basic densiy.
cethulose conlent, shrinkage and collapse.

*  Complete processing of stiffoess samples 10
determine  optimum  nop-destructive  sampling
SEERLOEY.
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Hybrid breeding

Background

‘Fhrough its partner organisations, the CRC has one of

the hest genetic bases of antificial forest tree hybrids in

the world.

The project sims to

+  understand the geneties of hybrid populations,
focusing on growth and wood properties; and

«  develop or introduce into Ausiralin the most
advanced strategies for breeding hybrids,

This project focuses on the topical pine species

P elfiotii and B coribaen var, hondurensis  and

their hybrids being deployed commercially by the

Department of Primary Industries (Qoeensland), and

iteracts closely with project A7 (Molecular genetic

tmprovement for fropical and subtropical production),

Outcomes

s Cenetic parameter estimates obtained for wood
density, wood deasily components, spiral grain,
growth and stem form in factorial matings in Plouy
effiordi var, elliosril (PEE), Pinus caribaen var
hondurensis (PCH)Y and their ¥ hybrid indicated:

wood densily and spiral graln were highly
herituble i the hybrid and parental species,
and highly stuble scross sies;

- wood density was uneorrelnted with growth
traits in PEE and F | but negatively correlated
with growth in PCT and

- there was a strong genetic correlation between
wood deosily measured in the parental and
hybrid populadions (see Figure 13)

«  Parly sefection and fickl screening for wood
density and spiral grain using bark windows in
PEEXPCH and n both parents was found {o be
highty effective. Genetie gains per year from
sglection af age theee were up to 2.7 tiwes that

possible from direct selection on data from
merement cores sampled af age 12,

PCH vs. F1 hyhrid

b4z . G434
,1? .41 ¢ > a4z | <2
# @
\ i
| & 0a4o T 041 - -
' g 058 L ] ‘ hd ’0
Pl AT — - ‘
2 T T 040
S0 2 * h
Z 038 o 2 3039 ey
g 0.37 4 ry h U38|‘ *
-
| 0.36 1 .37 -
088 040 042 044 (46 048 0.36 .38 040 0,42
PEE deonsity PCH density
! Figure 13:

ﬂt‘%f“-z!%onship petween half-sib family means for woad density in both £ aliioftf (PEE) and R
| Caﬂl?aea var, hondurensis {PCH) with that in their F, hybrid, Results are from Dorninic Kain's Phi
thesis, for whole core density, sampled 2t 12 years of age.

E

-

Application of a novel guantitative genetic model
for hybrids indicated that additive-related genetic
effects were the principle modes of gene action
controlting wood density and growth in the
PEExPCT hybrid,

BYPERSIM (a2 computer program designed to
simulate hybrid breeding  strategies in forest
freesy was extensively re-written by Dr Richard
Kerr of the Animal Genetics Breeding Unit of the
University of New England. Enhoncements to the
program inclode an ability to account for epistatic
gene action, and available breeding strategles now
include fe Reciprocal Recurrent Selection (RRS)
as well as modified RRS. The new program s
called XSim.

Work tn collaboration with Prof Balllan L3
{North Carolina State Umversity) dicates that
the most appropriate breeding strategy for the
hybrid between P effiotii and P caribaea var
hondurensis in Queenstund 1s Bkely to be the
developrent of 4 stable composite hybod between
these two species. Evidence from Dominie Kain's
PhE) research indicates that (a) there s Hille
change In varknce between F| and ¥, populations
for growth and wood properties, and (b) the
growth and wood density in hybrid populations
are rgely determined by additive and additive
additive epistatic modes of gene action. These and
other results, when combined with kuowledge of
the biological constraints/opportunities, suggest
that composite hybrids are Hkely to be the most
appropriate choice. However, the faal choiee of
breeding strategy will be determined following
completion of simulations using X8im,

oals

Complete teport on genelic
parameters from foctorial matings in £ carfbaea
var frondurensis, P elionii, P effionii x P caribaea
var hondurensis hybrids, and £ cavibges v

anatyses  and

homdurensis X P oocarpe and P recsmarnii,
Complete simulations of breeding strategies nsing
XSim, and report on the most appropriate strategy
for adoption in Queensland for the hybnd between
P elliofii and P carlboaec var, hondurensis.
Refine estimates of the genetic gains that may be
achieved by early selection for wood properties,
Undertake additional studies of the correlation
between pure and hybrid populations, to confinm
favourable correlations oblained in QFRL Lxp.
674,

Use simulated data to further test the apphication
of finite-Jocus models in forest tree hybrids and
apply the most appropriate finHe-locus models 1o
the snatysis of data from Queensland pine hrybrid
{rials.
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Table 1:

Population pairwise Fs
and within popdation gene
diversity {H,} fot ¥ regional
populations of £, grandis,

+  Molecular

Molecular genetic improvement for
tropical and subtropical production

Background

Genetic improvement and sostainible mapagement of
tropical forest species is supported by the application
of molecnlar tools in this project. The species being
studied include Piaus hybrids (P elliotdi var, eflioteif
(PEEYy x P (PCHH),
Araucaria cnninghamii (Hoop pine) and Eucalypris
spp. The project Is increasing our understanding of the
geneties of complex traits such as wood properties and
propagation performance. Techniques for verification of
hybridisation in plantations and native populations are
being developed and applied in forest management.

cabiboea  var, hondurensiy

Outcomes
«  QTL studies of physical wood propertics in hybrid
pines indicate that breeding for both growth and
bigher wood densides should be possible as
they appear 1o be largely influenced by separate
genonue regions, Six major tegions within the
genomes of 0 PEE or a PCH parent were Found
to Influence putntive QL for ansual rfing density,
their early and ltewood components, ring widihs
or the derived variables, and auneal dry wood
indices. Typicatly, rng width was  influenced
by regions separate {0 ring densities but some
genomic regions infloenced both, indicating the
potential to select to improve growth and density
separately, Putative QTL were of smalt additive
effect, most often influencing ring widih or carly-
or late-wood width bue also riug density and whole
core basic density. Seasonal and annual effects
were also identified,
vertfieation of interspecific
hyhridisation of tropical pines s now simpler
and more cost effective with the development of a
generkc assay based on 2 chloroplast nicrosatellie
marker. A single locus assay bas been found which
distinguishes a broad sample of PEE from PCH in
the Gueensland breeding populations. This assay
wil replace the more complex, case specific,
multitocus assays used previously for validating
iterspectfic status of production hedges,

»  Revised genctic maps  wsing  AFLPE  and
microsatellite markers for select individuals of
PEE and PCH were completed based on a larger
sample of 140 offspring. These maps will provide
maore accurate information for QFL. detection,

Outcomes from external grants

*  Variation in chioroplast DNA revesled that £
grandis i a more highly strectored species than
wis previously thought based on prowin or
morphological markers. The ese of single-strand
conformation polymorphlsm (S5CPY provided a
cost-effective method for a species-wide survey of
the l, | veglon of the B, grandis chiloroplast, A clear
distinerion was found between North Queensland
populations and southern popuiabions consisient
with their relarive isoladon {Table 1), Populations
from the Coffs Harbour region were highly
geaetically divesse, Although this I8 believed 1o
be natural, human intervention has not yel been
eliminated a8 a possible caose. Both Badings
have implications for the sampling of natural
populations for breeding purposes and the pelicy
of plantation establishment in the northern NSW
region.

» n the argest study of microsateilite variation in
a eucalypt to dote, it was found that high levels
of genetic differentistion between populations

of B clocziena (F =0.133) support evidence
from morphological and  protein anabysis  for
the recoguition of three subspecies. The speciey
was geographically structured with three regions
recogaised, a southern coastal, southern intland and
north Queensiand (NQJ group.

Croals

+  Develop a consensus microsatellite map for
tropical pines.

+  Validate QTLs for branching architecture and
juventle wood properties,

+  Betect QYL for juveniie wood properties using a
large-scate Q1L detection seudy,

+ Develop an “industry ready’ assay for hyboid
vertication.

» Determine self pollination levels in producaon
hybrid pioe orchards,

Population o H? i 2 3 4 E 6 7
. North Queensiand 25 070 {}

2. Sunshine Coast 23 092 1267 wud &

3, Sunshine Coast Hinterland 3 .66 (.233 == 1.026 {

4. Northern Riverg 22 {168 0,267 =+ {1038 (066 = &

5, Coffs Harboar 43 (L85 {3,125 #& (1067 479 = {3 E42 == 3]

6. Mid Noetl Const 33 (.64 (1205 (LER( =% 3.23] =% (1313 #% 6052+ O

7. Port Macquirie 12 .74 0104 == 03430 0.076 (3.188 41013 (020 8]

£ no= pumbar of individusts it the population,

* ned 18987 — Expecied selerozygosity

i significance levels isted nt an experirant-wise jevel of oy 0,05 Using & paitawine treshold of w002 s determised by Sonferrond's method,
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Introduaction

Plantations, including {aom forests, can be considered
a sustainable resource only if the factors necessary for
production remain favourable over successive crop
gycles. This progrom examines the environmenial
factors and silviculwral practices that influence forest
production and casts these into a quantitative framework.
with the use of process-hased models. We play a critical

role in delivering the knowledge needed 1o ensure that
practices nmplemented by fores! managers in Australia
are sustainable and subject {0 ongoing improvement in
terms of economic and environmental performance.

This provides a valuable adjunct to the work of other

research organisations involved in the definition of
eriteria for sustainability,

Site productivity
Background

The aims of this project are tor

o determine the extent fo which nulrient and water
supply can sustain high leaf arcas and tree growth
rates after canopy closwre;

«  evaluate the effects of alternative slash management
strafegies {during the inferrotation period) on
nutrient supply and other soil conditions that affect
productivity; and

»  lmprove owr understanding of water storage and
access to o relation to soil profile characteristics,
rainfall, and ground waler,

Outcomes
«  Vahes of LAY reguired fo achieve a comparable

rate of stem growth were consistent across four

E. nitens plantations (Figure 14}, and more of the
variation o stem growth was explained by LAY
than by basal area because the relationships with
basal area were site-specific. There was minimal

<

T T

4 8 3 10

initial LA

stery growth at an LATD value of 2, and minimal
merease in the rate of stem growth at LAL valoes
greater than about 6.5,

«  To facildate the wider use of LA for managing
eucalypt plantations, a visual guide to estimating
LLAL was produced (see Major Developments).

«  Focalypt plantations are planted across sites with
a wide range of N supply. Soil analvses developed
for £, nitens plantations ndicated the need for N
tertilisation on ex-forest sites in Tasmania. Surface
soil concentrations of total N less than 5 mg g
indicate that N deficiency will probably develop.

o Guidelines for N fertilisation were put on a firmer
basis by swmmarising the resulis of several field
experiments. A rate of 200 kg N ba'! meximised
growth at a low productivity site, but double that
rate was requited at more productive, higher
rainfall sites. Hrea was the preferred form of N
and, when applied to trees with small crowns,
imiting s spread to the drp hine was more
effective than totally broadeasting the feriiliser
Although soil N availabilily was increased for only
one to two years by N fertilisation, growth sates
were increased for up to six years. Reapplications
within this fime-~frame promoted a more sustained
2sponse in growth rate.

*  For several months after N fortilisation (400 kg N
ha''} there were Increased concentrations of Ca,
Mg and X in soil solution and possibly increased
availabiity to tree roods, This effect appeared fo be
sccompanied by leaching of these nutrients down
the profile and possibly off-site. N fertilisation
praclices should take biro considerstion the peed
to mimimise the potential leaching of base cations.

Goals

+  Summarise management options for N fertilisation
of E. nitens plantations.

= Incorporate silvicultural responses into mechanistic
and empirical productvity models,

+  Model base cation dynamics in response to N
fertilisation.
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Management of tropical soiis

Background

The abms of this project are tor

-

evaluate the Impacts of soit aud stand management
on both quantity and quality of seil organic matter
for sustaining the productivity of subtropical pine
plantations in south-east Queenshand:

evaluate the hmpacts of sibvicultueal practices on
nifrogen (N} pools and dynamics in Hoop pine
plantations of south-east Gueensiand;

test, develop and apply advanced DNA, stable
isotope and nuclear magnete resonance (INMIR)

For developiag Improved biological indicators of

soil guality;

test and identlly soll Tnvertebrates as potential
indicators  of  blodiversity  in Hoop  pine
plantations;

guantify the effects of both silvicwlnueal practices
and environmental conditions ou soif N availabilicy
and on plantation N demands; and

guantify the effects of harvesting, site preparation
practices and seasonal conditions on soil physical
processes w sublropical pine plantations.

Outcomes

.

WMineralised N (&g ?23'1]

The impact on Forest productivity of  sofl
compaction {generated by passes from a 40.2
tonnes forwarder} followed by cultivation (using
& disc plough) or no cultivation were assessed
i a second-rotation (2R) Hoop pine (Asuraria
cuttrrirghamii) plantation in south-east Queenstand,
Soil compaction could depress soil microbial
activity aud promote N immobilisation (for 20
momths) or provide conditions suftable for N Joss
through denitification, Soil cultivation stimulated
N mivershisation, but nitrification promoted N loss
through leaching (Figure [5). Significant positive
interactions for N mineralisation and nifrification
between soil compaction and cultivation indicated
that soll culivation would be effective in
restoring or stimulating N processes under severe
compaction. However, coordination of ploughing

Disc Cublivation
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and planting operations would be needed to help
minkmise N losses.

Hydrofluorte acid (HF) wis a useful pre-treatment
for obtaining semi-guantitative "C CPMAS NMR
spectra of subtropical Australizn Forest solls in
south-east Queenstand. M removed more than
B0% of Fe and improved the C NMR spectral
quality. The NMR spectra revealed some changes
in O composition and quality due 1o residue
muagement and decomposition,

A field study was conducted o investigate the
effects of N fertilisation on soll N pools and
associated microbial properties In a 13-vearold
Hoop pine plantation of south-east Queensiand,
Five years after application of 600 kg N !
{us ammonium pitrate} significantly  increased
concenirptions of nitrate-N
were present at a sotl depth of 0-10 cm compared
with the control. There was a significant increase
in gross N mineralisation and immaobilisation
rates (0-10 cm sofl, determined using PN dililion
techniguies) compared with the control. However,
N applicatlon did not significantly affect the
concentrations of soil total C and wotal N, Nitrogen
application appesred (0 increase microbial biomass
Cand N and respiration, and to decrease metabokic
quotient {gCO) in 010 om soil,

A study was conducted 10 Investigate the soll fungal
community under different forest ecosystems by
using molecular biological approaches based on
185 rRNA gene. TOGE and SSCP analyses of the
PCR products indicated different fungal diversity
existed in the sofl samples collected from two
comtrasting forest ecosystems; natural forest and
an immedisely adfacent S0year-okd Hoop pine
plantation. Cloning and sequencing analyses of
the 330 bp PUR products produced 26 different
sequences, with 12 From the natoral Forest soil
samples and 14 from the Hoop pine plantation soil
samples, Comparing the clone seguences with the
Genebank database showed that all the sequences
were from fungl, mostly wood-decaying Fungi.

ammonittn-N - and

CGoals

Further develop and apply PC, "N and N NMR
methodologies 0 chavacterising  sofl  organic
matter composition and quality in Hoop pine and
exoHe pine plantations.

Quantify  denirification,  immobilisation  and
teaching of “N-labelled fertilisers applied to
microplots  nstalled  under  different
management reglines and envircmmental conditions
i the second-rotation Hoop pine plantations,
Develop and apply soil biologieal methods.
particelarly microbial biomass C and N assays,
to characterise sofl organic 0 dynamics and N
cycling in subtropical pine plantations.

residus
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Develop improved biological indicawwrs of soil
guality by testing, developing and applying
advanced  DNA, siable  isotope apd NMR
techniques.

Develop potential soil invertebraies as indicators
of biodiversity in Hoop pine plantationy.

Assess the suliability of exisiing data from long-
term catchment stadies for incorporation info a
predictive mode] of soil loss from sublropical pine
plantation catchments.

Hatimate the inflimation  parameters using the
eatifall-runoff model SRM for site selected storm
SVEIS.

Silvicultural systems

Background

The aims of this project are o

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

develop weed management systems that minimise
the use of herbicides, including the use of non-
COMPeting Species as COYEr Crops,;

develop pruning, thineing and spacing systems that
are suitable for converting industrial pulpwood
phudations to clearwood regimes and for farm
{orestyy; and

assess the benefits and costs of trees on fanmg,
aud the real or perceived barriers 1o the adoption
of commercial forestry on part or ol of the farmn
enterprise, and develop an enhanced understanding
of the factors which defermine regional timber
supply.

Ouicomes

Rapid induction of cold-induced photoinhibition
of E nitens decreased photochemical efficiency
and chiorophyll, and increased xanthophyll cycle
conversion ratio and xanthophyll cvele pigments,
Antbocyanin levels graduaslly increased except in
non-shaded, nurient-deprived seedlings thet had
high levels before the induction of photoinhibition.
The findings strongly indicated that anthocyanins
might provide a photoprotective role (see Major
Developments),

Shadecioth shelters when placed around scedlings
in the field o lower light intensity will alleviate
coldbinduced  photoinhibition  and  maxinise
growth during winter, bul Hmit growth during
warmer periods and therefore overall growth.
Evcalypius niteny and E. globwlus seedlings can
adjust their leaf angle. Larger leal angle was
associtted  with decreased levels of incident
photon flux density and also with increased levels

of photoinhibition induced by nitrogen deficit
feal angle may play 2 role in photoprotection of
eucalypt seedlings.

Acacia melanoxyion {blackwood) can compensate
for the removal of crowi ates during green pruning
hy increasing s photosynthetic capacity in the
upper two-thirds of the crown. Form pruning that
removes foliage solely from the upper reachey
of the crown is hkely to reduce this increase in
capacity and have a greater effect than 11 pruning
on the growth of Blackwood.

For commercial nurse-crop species like £ nireny
and Pinus radicta, closer spacing than ks wsed
converitionally can produce better blackwood
form. However there is a tendency for slower
Mackwood growth, meaning that management
of blackwood under systems such as the fve
row nurse treatment most be vigiluat to avoid
suppression of blackwood growth.

Lack of post-planting weed control has been
a maior deficiency leading o the poor success
of revegetation programmes I the Midlands
of Tasmania, Iuproved record keeping in these
programmes would benefit landowners, extension
officers and research scientists working i this
area.

An  examination  of the "Diier Tasmanian
Demonstration Areas’ project indicated that #
had been successful in expanding commerclal
phantation establishment into areas nof raditionally
or currently dnvolved i the forest indusiries.
Demongtration sites are an imporiant clement in
fostering the establishment of trees on farms.
Investment in farm forestry exfension should be
viewed as a process for building partnerships and
seeing forestry’s pluralism (Lo, reliance on many
and varied stakeholders) as an oppotiunity to
engage more widely mnongst communities about
forestry's contribution to the social, economic and
environmental fabric of society,
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»

Foals

Guantify the effects of drought and scedling
size on seedling groweh and mortality following
planting,

Fstablish four species wials and one demonstration

Develop # schedule for mapaging  efffuent
irvigation of plantadons managed Ffor solid wood,
Study  the determinants  of  non-industrial
private owners’ timber harvest and management
decistons.

trial in the Midlands of Tasmania using best »  Clarify how community anxiety over [orestry
practice echniques. expansion can be replaced by cooperation between
+  Publish a "Farm Forestry Technical and Business diverse stakeholders.
Handbook’.
= Develop a process-based model of blackwood
height.
Modelling production and wood project Tor plantation management. This software
quality will marry stand silviculure conditions with end
products aliowing simulated sawing of logs and
Background grading of boards.
The aims of this project are 1o *  Celllose content was found {0 increase with
+  produce process-based models which increasing rainfall in E. globufis sampled across
a)  enable the productivity of plantations to be a manfall gradient in Western Auwstrafia, bul
predicted, differences in spacing appear fo have o effect on
by address specific management questions, fibre length for £, globulus in Western Australia.
¢} have 4 fransparent structure, and = in g stedy on growth stress and board deflection,
dy allow input data to be readily and cheaply no differences were found between sites for
obtained by forest managers, degree of board deflection in trees from the Otway
+  define the effects of site and climatic factors provenance of E. globulus.
on wood properties, determine the feasibility
of altering wood properties via silviculwral  (voals
treatments, and  develop tools for predicting »  Constroct a carbon balance for the Westileld
response of wood properties to environmental plaatation and use this data to validate carbon flux
factors; and predictions by CABALA.
= develop decision support systems for planiation »  Use the raafall shmslator (0 assess sensiiviey
management. of drought risk predictions to the way rainfall
is represented in process-based, stand growth
Outcomes models.
« A rainfall simulator was developed and v Develop a plantation  mutrient  management
incorporated into growth models to enhance their t0olbox.
usefulness as droughi-risk management tools, »  Develop and document branching and predictive
«  CABALA was modified 1o predict predawn water grading models for subtropical pines.
stress and to simulate drought stress response of  * Incorporate  the Win-EPFIN software into 4
planiations and was then used to predict levels prototype decision support system for subtropical
of water sitress, growth and LA in plantations softwood species,
in Western Australia following various levels of *  Determine relationships between site climatic
thinning aud fertilisation. factors and wood properties of F globulus in
+  CABALA was adapted w shimulate tree growth for Western Australia and Tasmania.
wide spacings and row plantings. «  Hoid a field day on the use of a productivity model
*  Seasonal and dirnal measures of stand carbon for wide spacings and row plantings.
fluxes were made in plantations of Fucalyprus «  Hold a workshop on Site Productivity Estimation,
nitens. Measures of coarse root, stem and soil *  Hold au International Conference on Determinants
respiration, leaf photosynthesis and stand litterfall of Eucalypt Productivity.
were made over & day in spring, summer and
astums.
= the Win-EPFIN conversion soffware was

purchased for integration into the decision support




Resource
Protection
Program

Manager
Br Clare McArthur

Project C1

Leaders
D7 Geoff Allen
¢ Bob Floyd

Staft

Dr James Bulinski
B Steven Candy

D David de Lite

B Jane Elek

Dr Humphrey Elliot
O Andrew Lach

B Marmoru Matsuki
M John Matihiessen
Ms Michelie Michie
Ms Helen Nahrung
wir Win Patel

Mr Stephen Paterson
Mz Nifa Ramsden
Mr Like Rapiey

Mr Hilton Bedgrove
Mr Anthony Rice

Wr Mark Shor

Dr Martin Steinbauer
Mr Hex Sutherland
Ms Trodi Wharton

CRC for Sustainable Production Foreshry - Annuat Report 2000/02 39

Introduction

The Resource Profection Program alms (o]

«  develop a comprehensive understanding of the
biology, ecology snd impact of a number of key
pesks (insect and vertebrate) of eucalypt plantations
in temperale Avstralia

« identify and study the biology, ecology and
control of 8 number of cucalypt fungal pathogens,
t provide the basis for futere development of
integrated pest management (IPM) strategies;

develop  efficient  and  effective  monitoring
protocels for some pest and disease species to
determine i and when control is necessary;
develop IPM strategies for & number of key pests
suech as the Tasmanian leafl beetle (Chrysophitharta
himaculata), Avtwmn gom omoth (Mresampela
privafg) and several marsupial herbivores: and
develop management technigues and  products
o minimise the effects of pests and diseases
on the quantity and guality of forest products,
consistent with the principles of sustainable forest
HanAgement,

Biology, ecology and economic
impact of insect pests

Background

This praject alms o provide a strong Toundation of
basic research on the biology and ecology of the major
lnsect species across various geographic reglons so
that Integrated Pest Muanagement Strategies (3IPM)
can be developed, Particalar emphasis in the project is
centred upon Muesampela privata {Avlumn gum moth)
across all regions of southern Australia, and the leat
heedes Chrysaphtharra agricola and Chrysophiliceta
bimacutara in Tasmania, Other insect species carrently
under study nclude Acacicola orphana (Fireblight
beetle), Heteromyy spp (Melolonthine scarab beetles)
and Heteronyofies arafor {African black beetle). Aress
of research include phenology, host-plant interactions,
natural enemies, mating systems, monitoring protocols
and impacts on tree growih,

Outeomes

« In the field, feeding damage caused by adult €.
agricola was 13% move frequent on adult B nitens
foliage than on juvenile folinge, yet egg batches
were thiee times more common on juvenile than
on adalt foliage, Larval survival, development time
and subscquent pupal weigh! were unaffected by
folinge 1ype, suggesting that neither foliage type is
nutritionally superion

«  The two tachinid fly species that attack larval €
egriceda have Jower fecundities than the braconid
parasitol] bat have two generations per year
compared to only one in the braconid. Futhermore,
one of these two tnehinid species prefers o attack
curly Instar beetle Imvae and then emerges to kilt
the damaging last instar, thereby preventing much
feeding damage,

»  The threshold temperature for O bimacwdafa
emergence from over-wintering and start of egg-

laying was found fo be close to 5°C, the same
as for egg and larval development. Predictions
based oun laboratory irials closely matched dates
that bectles emerged from over-wintering in the
fiekd, but egg-laving occurred in the field long
before the date predicted by field under-canopy
femperatures.

Leaf-blister sawfly undergoes approximately six
annsed generations in Western Australia, with most
damage to plantations occurring in ke sunumer
and early avtumn.

The Fucalypins weevdl, Gonipteruy scutellanss,
undergoes one major annual generation in Western
Anstralis but a smaller second generation may
occur during swmmer This sccond generation
only appears to occur if new expanding foliage is
available as a result of significant spring rain.

A study of the spatial variation of Ewealypus
weevil distributions in four planfations in south-
west WA was used 1o construct a table relating
sariphing intensity (trees visited) o the cost of
sampling and the precision of the results,

In bicassays # has been found that two
ichmeumonid parasitoids of Autuma gum moth
live lomger when caped with sprigs of B, globuwlus
than when not. Females of one species have been
observed feeding from the leaf surface.
Oviposition by Autemn gum moth is affected by
the ientittes of peighbowing trees. Bucalypius
globudus surrounded by E globudus had more
Autnmn gum moth eggs than did £ globudus
surounded by non-globufus encalypts. A few E
globuluy swrrounded by Acacia had many mote
eggs than £ globulus surrcunded by other £
alobufus,

A hybrid individual of E globulus x K
pseudogiobulus {‘glossy” phenotype) has been
shown to be less preferred by Actumn gem moth
for oviposition than related “waxy’ half-siblings,
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Avoidance of this glossy hybrid is the combined
result of less attractive monoterpene  odours
and reduced epicuticular waxes. These hybrid
characteristics could form the basis of future tree-
genotype improvement decisions.

Goals

Undertake studies of the biology, distribation and
impact of Heteronyx elongatus larvae with the aim
of devising appropriate prophylactic managoment
practices in at-risk areas,

L

Habronyx pammi, an
ichneumanid parasioid,
looking for Autumn gum
rroth arvae inside & leat

shelier {Canberra, Aprit
20021,

Nebaise trapning for wasp
parasioids of Autumn gum
micth in & newly established
£, nitens and E. globudus
field trial {Canbkerra, March
202},

Provide industry with estimates of the economic
impact of the major defolisting insect pests in
Western Australin based on early resulis from
exclusion trials,

Determine  the  benefits  that  ichnewsnonid
parasitoids of Aumtumn gum moth gain from the
leaves of E globulus, Detevmive #f a shnilar
benefit can be obmined from £, nirens.

Establish a field trial of the ‘glossy’ hybrid E
globulus x B, pseudoglobulus, not  preferred
by Awtuma zum moth, o compare its growth
rate, fibre properties, and sosceptibility o other
eucalypt feeding insects with that of £ globufus
and E. nitens.

Verify field conditions reguired to predict start
and peak egg-laving by O bimacunlate  and
C. agricoda.

Estimate long-term effects of defoliation of young
E. stitens on their growth in Tasmania,

Assess the distribution and biology of Hereronyy
spp n newly established plantations in Tasmania,
Estimate the level of gene fow between populations
of C. agricola across south-cast Australia.
Investigate the chemical ccology underpinning
mate location i O agricola,

Determine the developmental parameters  and
reproductive strategies used by the parasitoids of
Clagricoda.

Hstablish sarpling protocols for key pest species
i south-west Western Anstralia,

|
[
f
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Insect conirol techniques and IPM

Background

Forest managers are constantly looking for nop-
chemical options for imsect control that are both
effective and economically viable. Individual pon-
chemical control approaches are generaily not as
efficacious as chomical insecticides and must be used
in comunction with other options in an IPM strategy 1o
achieve adequate control. However, there are very fow
nor-Chernical options currently available (o managers
of cucalypt plantations in temperate Australia. This
project is investigating a number of control options,

inclading the wse of more envirenmentally-friendly
chemical insecticides, for incorporation into IPM
strategies,

Outcomes

= Draft field manuals Tor the survelllance, monitoring
and congrol of Eucalyprus weevil, chrysomelid
beetles, Cadmus excremeniariny and leafblister
sawfly have been produced and disseminated to
the Blue gon industry in Western Australia,

«  An embedded clear casting resin plate containing

of the COHTON

predators

preserved  specimens most
beetle  pests  and

Western Australian plantations was produced for

encountered  in

plaptation managers to enable rapid and accurate
wdentifications of beetles in the field.

o A draft threshold has been developed for the
chrysomelid  beetle  Cadmies
which enables enly control based on counts of
adult beetles per tree in Janvary and February,

»  An effective synthetic sex pheromone lure for
Awmumn gum moth has been developed, The lare
attracts moths with about the same efficacy as UV
light traps, but are better than Hght traps as they

EXCIemeniaring,

»
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only catch Avtumn gum moths, are not labour
mmtensive to set up, and remain effective for in
excess of 36 days under field conditions (see Malor
Developments for details).,

Ulra-violet light wapping has revealed  that
Awtumnp gum moths are most active during the
night bebween 0100 and 0430 hours. 1n addition,
catches are likely 1o be greatest on nighls around
the crescent moon,

A variety of E globulus races, subraces and
jocalities from  throughout south-east Australia
have been ranked for wax composition and
susceptibiity to C agricofa oviposition,

Aerial field spraying of the biclogically-derived
insecticide, Success® (active ingredient: spinosad),
in E. witens plantations at two concentrations
showed that both concenfrations (50 and 100 mi
Success® in 10 L water/ha) effectively reduced
young leaf beetle populations below the economic
threshold within seven days without significantly
affected the natural enemy population.

Label registration by the chemical manufacturer
of Mimic™ {active ingrecient: tebufenozide) has
been approved. Mimic™ can be used o control
Autumn gum moth in eocalypt plantations by
aerial spraying af low volumes,

roals
Determine the efficacy of prophylactic insecticide
weaunents localsed at seedlings, and the use
of physical barriers, in reducing damage by
Heteronyx elongatis.
Carry out assessments of various protective
techniques for rendering seedlings unatiractive to
Liparerris spp.
Release Bracon phylacteophagis, a parasitic wasp
of Teafblister sawfly 1o provide higher levels of
biological control of the pest in Western Australia,
Deovelop folar spectral reflectance indices to
predict the susceptibility of £ globuilins and
E. nitens to oviposition by Auvtumnp gum moth,
and determine their efficacy for plantation-wide
Autumn gum moth surveillance.
Develop deployment protocols for the synthetic sex
pheromone lure of Amumn gum moth, Investigate
oplions for commercialisation,
fovestigate the longer-term effects of insecticide
spray on recolonisation of plantations by pest and
non-pest fsect species, comparing plintations
sprayed with Dominex® (broad spectrunt) and
Success® {largeted to specific insect groups} with

vaspraved areas.
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Resistance of pianting stock to
vertebrate browsers

Background

A key method for reducing browser damage to
eucalypis is ko produce mote resistant trees. This should
be achievable by genetic and phenotypic manipulation
of those trees. Our rescarch s directed w identifying
resistant gepotypes, developing a rapid method for
estimating susceptibility as detected by leaf chemistry,
and predicting susceptibility of seedlings as a function
of thelr envivonment, These three aspects can be
meorporated into an overall strategy for predicting and
reducing browser damage of eucalypts at plantation
establishment. Specific alms of this project are to;

+  determine the refative damage to and preferences

for various plant types by browsing herbivores;
*  investigate the genetic basis of resistance of

encalypis, and the effects of environment on this
resistance; and

*  determine whether resistance can be modelled as
a function of leaf chemistry using near-infra-red
spectroscopy (NIRS). NIRS provides an indirect
measure of leaf chemistry.

Outcomes
*  Recent NIRS models devefoped for £ globufus
leaves provided high correlations with foliage

k}

intake by browsing mammals (' = 0.88 for

high variation in NIRS between samples {different
trees and seasons) indicates that we need to expand
the model using a broader range of plant material
before we can adequately predict intake of new
leaf samples.

*  Theterpene, cineole, affecied feeding behaviour in
broshtail possums, With Increasing dietary cineole,
posstins decressed  total  intake, had smaller
feeding bouts, and decreased their rate of feeding.

* Open-rooted ‘half-half’ seedlings of £ plobulus,
{seedlings grown in pots then ransferred to field)
with basal diameter of 6 s, sustained negligible
and substantially less browsing damage by rabbits
than container stock with basal diameters 1.9-2.5
mim. After four months, survival was 96% for the
aper-rooted stock, but only ~73% in the container
stock.

*  Browsing damage by captive pademelons o £
globuluy seedlings was significantly lower using
the Wallaby Repellent No, | (WR-1) than for
control seedlings. Neerm, as a follar spray or as a
systemie soil drench showed promise in reducing
damage, bur neither wese as offective as WR.L.
Results were substuntiated in a Y-week fleld wial,
though new growth was still browsed from WR.1
secdiings.

Goals

+  Compare the relative contribution of genetic and
environmental (nursery) effects on palatability of
E. globulus seedlings to brushtail possums,

+  Compare the browsing susceptibility and chemico-
physiological responses of cucalypt scedlings
differing in size and nursery conditions once
planted out into a range of plantations that vary in
soif and climate characteristics.

Strategies to reduce vertebrate
browsing damage

Background

This project addresses the problem of reducing
browsing damage {0 seedlingsasing characteristics of
the envivonment {whole plantation and its surrounding
habitat) as 1 framework. Favironmental characteristics
should have a sigrificant infloence on browsers: how
fmany are present and how they use plantations and
other habitats as refuges and feeding arcas, The aims
of this project are to:

* understand the interaction between browsers and
the environment, and the consequences on damage
to seedlings;

*  imvestigate the impact of vegetation immediately
around g seediing on s risk of being browsed;

* develop methods for monitoring damage and
predicting risk; and

¢ design appropriate options (o reduce browsing
damage through various planting strategies,
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Outcomes

»  On a plantation site in NW Tasmania, mammal
browsing to E  nitens scedlings planied in
November was fow uvutil 15 weeks after planting.
Damage peaked in winter, six months after
planting. This pattern coincided with reduced
availability of alternative forage on the plantalion
during winter, rather than an increase in animal
numbers, as local macropod and brashiail possum
populations were relatively stable over an 11
month period encompassing this planting and
post-planting period,

»  Pademelons and Bennett’s wallabies ate up
to 91% and 87% of available grass and forb
biomass respectively, on 4 spot-herbicided newly
established plantation, hoth before and after
planting of £ nitens scedlings. Consumption of
prasses and forbs increased over swsmmer, with
increased availability of these plants. Areas fenced
from herbivores became overgrowsn by grasses

during summer months, indicating  herbivores
contribute substantially 1o weed controd,

*  Ritter lupins cstablished effectively in five of six
arcas on an ox-pasture plantation, and significantly
reduced browsing damage to E. affens seedhings
over a 12-week period. Fireweed was also very
effective af reducing browsing. Sweet lupins did
not establish due (¢ heavy browsing. Up to 90%
bitler lupin cover enhanced the height growth of
both browsed and unbrowsed E. nitens scedlings.
increased growth of unbrowsed scedlings was
probably due fo laleral sheding (sce Major
Development for details),

Goals

*  Hgtablish the elative importance of surrounding
forest and windrows in affecting distibution of
pademelons, Benpett’s wallabies and brushtail
possums throughout plantations.

»  Develop a preliminary moded of landscape features
influencing browsing on unpeisoned plantations.

Strategies to minimise loss due to
fungal attack

Background

The objective of this project is to acguire knowledge
that will allow the development of management tools to
limit the lrapact of micro organisms, especially fungi,
such as stem decay fungd and the leaf spot pathogen
Mycosphaerella. Benefits to Industry are likely to
be significant if stem defects in pruned and thinned
eucalypis can be befter understood and predicted, and
management strafegies prescribed {o reduce incidence
i solid wood products.

Research is also in progress to critically assess whether
possible fature prescriptions relating to the retention
of regrowth logs {as opposed to old growth logs)
on the forest floor would cater for the conservation
of complete fungal and inverlebrate biodiversity
assemblages associated with the decaying log habitat.

Specific obiectives are to:

L

identify host, pathogen and  site  paramefers
influencing the risk of stem defect associated
with wounding asd decay infection in pruned
and thinned E. airens and E. globulus plantations
destined for solid wood production;

identtfy  host, pathogen and site parameters
influencing the risk and impact on productivity
of Mycosphaerella infections in plantations of E.
globulus and F. nitens;

develop a bicassay 1o screen for resistance o the
pathogen Mycosphaereila,

e iniliate the use of remole sensing technology n
eucalypt plantations to delermine Mycosphace rella
disease severity levels; and

develop & better understanding of the ecology
of decomposing coatse woody debris (CWD)
and investigate differences in fangal and insect
hiodiversily between small and jarge diameler
jogs.
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Ouicomes associated with a red brown blocky rof type that

» The incidence and severity of decay infections appears 1 arise through the enzymatic activities of ‘
associaled with p;‘mﬁng were assessed ane year two unidentified basidi{)mycetc Sp{;CICb As this Fot
prior to praniag {(pruning at age four) and six years type is most consistently found in large, not small |
after pruning {at age ten) on pruped £ nitens trees togs, the long-term harvesting practices resulting f
in three Tasmanian plantations. There was little in simall fogs could poteatially have an impact on |
evidence that decay had spread out from the knofty beetle communities dependent on this rot type. (
core, wlthough decay had spread longitudinaily * Log emergence traps were used (o monior insect |
through the stem so that columns of decay from emergence from decaying logs over 16 months, At |
adiacent branches merged. each of ten sites, six traps were erccted, three on

o Wound wood developed in stems of B, nifens and larger-diameter logs and thee on smaller-diameter f
E. plobutus is often observed to resirict the outward logs (66 teaps in total). Over 7000 beetles from |
spread of fungal decay into the normal tissee, und these fraps have been sorted nfo approxitnately ‘
appears o consistently play an important role 450 morphospecies of which 25% have been
in the wound repair process, e.g. re-establishing tdentified to genus levelt and 25% to species level, }
continuity of the vascular cambium, We are the Particular logs that have specific beetles emerging |
first o report traumatic ofl glands induced in can now be cut np to identify the wood rot type
wonnd wood, abthough the natoral occurrence from which they emerged, both complimenting
of o1l glands in various organs such as bark and and validating the resudts with those beetles hand- |
teaves is well esmablished as a characteristic of collected  from log-sections (see previons dot
Myrtaceae. Wound wood containg & sueprising pokt. |
concoction of tannins, Savonoids and terpenes. !

*  Diseascexchusion plots, established Gn coniunction r0als |
with  Sustainable Management) in north-west  *  Quantify the long-term impact of deeay infections (
Tasmania in an eight-mootheold plantation of K established at pruning.
globulus prone 0 Mycosphaerefle infection, are * Continee studies o identify decay fungi (both |
being used 1o investigate disense epidemiology, those assockated with decay columns originating [
disease impact and the remote sensing of disease from proning wounds and those isolated from )
severity. decaying logs) by similarity analysis with the |

v A classification schemne has been devised for rot molecular profiles of known decay fungi, Further |
types occurring in B obligua logs of small or test the pathogenicily of these Fungi o £ aitens |
hurge diameter. Eight rot types have been found, and . globulus. {
and approximately 700 basidiomycete isolates ¢ Produce a risk assessment and deseription of decay |
identified to morphospecies. In addition, abowt defects assochated with praning £ globufus and !
104 bectle morphospecies have been  hand- £ nitens sublect to different fertiliser vegimes.
collected from the same logs. OF the 15 most s Produce a description of fraumatic tissue induced
commonly found beetles, nine are primasily in stems of I, globulus and £, nirens. [

*  Duelermine environmental conditions  dickting '
spore release, fluctustions o spore inoculinm
load and leaf infection for the Mycosphaerella
species present in & Tasmanian plantation site of £ \
globulus. !

»  Measure physiological and pathological purameters
such as growth, leaf and infection phenology,
patterns of leal defolistion aad necrosis, changes
in the distribntion of photosynthesis, stomatal 1
conductance, and biomass allocation n rees with
different levels of infection,

+  Continue studies to promote spore production in
cudtre and to develop a screening method o be
used on very young plants to test the resistance
of encalypts 1o Mycosphoerefla, Work on user
Friendly methods to detect spores in the fiekd,

»  Identify  spectrz  that  are  useful for  the
differentistion of plantation sites with different ’
levels of Mycosphaerelia infection.

fvcosphasrolas
damage in £.
giohuwlus aged 12
minihs {lefty and
18 months {rightt
at site in northewest
Tasmarta
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Background
The Education and Technology Transfer Program
coordinates the:

-

intake of postgradunte stadents across the three
research programs and five university partners in
the CRC for Sustainable Production Forestry, and
the mvobvement of Centre staff in education and
{(rpining;

rranster of technology from research programs {o
the indosirlal partners in the Centre and o small
end-users of forest 1echnology, particularly farmer
groups; and

activities to raise public awareness of CRO.SPE
research in sustainable forestry, and 1o develop a
CRC ethos,

The principal objectives are Lo

dovelop a national cenbe of excellence for
postgradunte training, with emphasis on training
graduates refevant 1o the industry sector. This
mchudes mvolving staff fram pariner organisations
in teaching and supervision of university students;
rapidly  tnsfer the technology arising  from
research conducted at the Centre to mdustrial
partners and other end-users;

publish research of international guality so that
through CRC.8PF Australin Is seen a8 a world
leader in plantation forestry; and

raise community awareness of CRCO-SPF activities
and the value to Austradiz of @ sustainably managed
forest indusiry.

Outcomes
Sducation

»

The Cenwre has 76 Phi, MSc and Honours
students currently enrolled. OF the postgraduate
seudents, 13 were attracted from industry, 14 are
on scholarships with indusery sopport (APA-R,
SPIRT/ARC, FEIC, LWRDC, FWPRDC, CSIRO,
DPIG, Smte Forests of New South Wales, &
consortium of  industries  including CRO-SPF
partners, and Bloforest, Chile), and & fucther
27 are on competitive national scholarships (APA,
ARC, AIDAB). Four students are on scholarships
provided by CRC University partners (UT&GUL
Only 12 are supported solely by CRC-SPF PhD
scholarships. Fighteen students have CRC-SPF
top-ups 10 APA or ARC scholarships (see Tables 3
and 4 Tor detatlsy,

Six PhDD studenss received awards this yean
Martan McGowen won the prize for bast poster at
the Joint Conference of the Australasian Bvolution
Soctety and the Society of Systematic Biologists
July 2001; Luke Rapley was awarded a prize for
hest talk at the Australian Entomology Society

Conference, Sydney September 2001 Rhonda
Stokos and Megan Jones received travebawards of
$800 and scholarships of USS400 for high quality
abstracts to attend the Stevenson Conference on
Tree Technology, July 20015 Tim Blomileld was
awarded a travel grant for an oral presentation at
e World Congress of Soil Science, Bangkok,
August 2002 aud Julipnne (P Reilly received the
2002 AFFA Science and Inmovation Award for
Young Feople, Five students also received prizes
for the guality of posters presented at the CRC-
SPH Annual meeting: Jules Freeman (fivst prize),
Loke Rapley (second prize). Tim Blumfield
andd Nicole Mathers {third prize), and Marian
MeGowen (oustanding poster on native forests).
Supervision of posigraduate and Honours students
was widely distribied amongst CRC-SPF partner
instifudions, with 43 of the 83 supervisors of
Honours, MS¢ and Phd projects being non
gniversily departmental staff (see Tuble 3 for
detatls).

Ten CRC-SPF scientists, who are not stall
of university  departments, condributed o 13
university courses in fields aliied (o thelr research,
involving 602 students: Dr N Davidson in Plant
Feotogy {(UT, 32 students), Dr € MeaAsthor
in Fisheries and Wildlife Management (U1,
55 sindemts) and Verebrate Zoology {UT, 80
studentsy, Dr P Smetherst in Soil Feetility (UT, 18
students), A/Prof B Poits in Molecular Bvolation
(LT, 22 stadents) and Fiekd Boway (UT, 44
stndents), Dr 7 Xuo Eavironmental Chemisiry
(G, 107 students) and Land and Water (GU, 51
students), Dy M Steinbauer in Insect Management
for Forestry (ANUL 12 studems), Dr 1 Steane
m Botany 2 (UT, 90 students) and Moleculwy
Evolution (U, 20 studenis), and Dy M Matsuki n
fnsect Diversity and Function (UT, 47 students) and
insect Feology and Behaviour (U 20 studenish
A number of CRC-SPF siaff (Dr N Davidson,
Dr € Beadle, Dr M Batiagha, Dy C McArthur,
AfProf B Potts and £ D Steane) also supervised
a ol of 17 underpraduate students envelled
in 2 third year unil “Plamt Science Research’, @
aone semester research project (Forest Heology
Research) designed 1o provide an introduction
1o Honowrs, Dr N Davidson coopdinates a fons-
vear undergradeate course ‘Forest Ecology™ (12
students) at the University of Tasmania, which was
designed for students with an interest in foresury.

Thirteen  postdoctoral  fellows  worked  with
the Ceatre W 200002 DR Thumma i

molecular  genetics  (CSIRQ FFP, Canbetra),

Dr M Steinbaver in entomology (CSIRG Eato,
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Ms Roa Hongxin
pipetting in the molecular
hivlogy laboratory.

Table 3: Student enrolments and funding sources - 2001-02

NUMBER OF STUDENTS

Full/Part-fime

Full-Tune 63

Part-Time i
Total 76

Degree

Honours E

MSe 8

PhDD 60
Toinl 76

Research Program

CGienetic Improvement 26

Sustainable Management 30

Resource Protection 2{)
Totad 16

FUNDING

CRC Scholarship

APA Scholarship

CRC top-up of APA Scholarship
CSIRG top-up of APA Scholarship
ARC

APA-I

SPIRT/ARC

UT/CRC top-up

GUICRC top-up

CSIRO

CRC industry partners

LWRBC

FWPRIDC

AIDAR

SENSW

Biokorest (Chile)

Indusery employed postgraduate
tinfunded postgraduate

= e R gl I S PR S PO PR e R

b
o

Total

Canberra), IDr M Shepherd in molecular biology
{S8CU, Lismore}, 1Dv D Close in ree physiology
(UT and CSIRG FFP, Hobart), Dr N Prasolova
o soil nutrition (OU, Brisbane), Dr D Steane
and Dr B Patierson in molecular genetics (UT,
Hobarty, DreFHenskens on canopy  nirogen
dynamics {(CSIRO FFP, Hobart), DrAToch on
pest management of Blue gum (CSIRO Ento,
Perthy, Dr A O’CGrady in voot biomass turpover
(CSIRQ FFP, Hobart), Dr A Mitchell (CSIRO FFE,
Hobart} on availability of base cations, Dr K Barry
in tree pathology (CSIRO FFR, Hobare), and
> M Matsuki in iasect ecology (UT, Hobart),
The Centre’s rescarch programs hosted 11 visiting
scientists  during  2000/G2; three in Genetic
improvement, three in Sustainable Managoment,
andd five in Resource Protection,
Ms Roz Hongxin and Mr Li Bohai {Hunan
Forestry Department, China) worked with the
Genetic Improvement group in Hobart for 6
months, December 2001 — fune 2002

=g

- Prof Bailian LI (North Carolina  State
University, USA) gpent two weeks with Dy
M Dicters (G at QFRY Gympie during July
2004,

-~ Prjean-Michel Leban {National Institure for
Agricultoral Reseavel, France) visited QFRI
Brisbane from 4-12 Junnary 2002 1o interact
with members of the CRC.SPF deciusion
support project, Dr K Catchpoole and Dr M
Nester (SM) and Dr K Harding {Gl}).

- Dr Kenneth Londkvist (Department of Forest
Genetics, Swedish University of Agricultural
Sciences, Uppsala, Sweden) visited from
26 Hebruary - 28 March 2002, and worked
at QFRI with DrZ Xu (SM) on analysis
of imheritance of water and nutrent use
efficiency in Hoop pine families and exotic F,
Bybrid clones,

- Prof Zhen-Mino  Xie  (College  of
Enviropmental  Science  and  Nataral
Resources, Zheliang University, Hangrhow,
Ching) visited From 16-21 December 2001
and worked with DrZXue at QFRI in
Brishane,

- Dr Christine Stone {State Forests of New
Sowth Wales) gave a presentation on “Plant
health surveillance” in Hobart, 13 Fanuary
2002, She also interacted with many in the
Resowrce  Profection  Program duting  her
Visit.,

- Dy Alan Camroll (Pacific Porestry Centre.
British Columbia, Canada) worked on a three-
month project with Dr M Steinbauer (RF) in
Canberra, 3 February - 27 April 2002, During
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Pr G Allen

HN

Dr L Apiolaza™®
CRE-SPE

¥ P Barker*
NPWS

Dr M Battaglia®
CSIROG FFP

Dy I Bauhus
AN

Dr ¢ Beadle*
CSIRO PP

Dr § Berners-Price
GuU

D1 5 Boyd

GL

Dr R Boyle

ur

Dr M Brown®
¥T

D P Brown

T

Pr E Bruce

T

AProf I Chaseling
il

Prof R Clark
LT

Dy 13 Close™
UT {ARC Fellow)
Dr P Cooper
ANL

Dy N Davidson®
CRC-SPF

Prof A Delves
5

Dr M Dieters™
QFRI

£ 1D de Litle®
CROC Fellow

P D Doley

1Q

¥ 8 Dovers
sl

Mr R Doyle
UT

P H Pungey™
FR, NZ

DDy R Hloyd*
{SIRO Eato

Dy W Foley
ANET

Ms A Fulton®
UT {Associate)
Dr A Gilmour®
NEW Ag

D1 H Ghadirnt
GU

3 Dr B Greaves™ | D E Pinkard®
CRC Fellow FT
] i 8 Grove* I P H Proctor
i GiJ
! DI‘.\X Harding® : AdProf B Polgs™
QERI UT/CRC-SPF
] ?}Z’i of P Healy i Dr ] Raison®
1] "l i
) Prof R Henry 3 (.'5_15{(.) P "
sCU Ds C Raymond
7 Dr W Heonecke 1 CSZ?{O FF?
ut sz‘(fi' I Reid
1 Mr J Hickey* 3 i
FT AfProf A Richardson
i Dr A House® H 1T
QFRI 1 H Ross
I Dr M Hovenden i ANLJ
uTt Dr P Ryan*
2 Prof ] Hughes 4 CRIREY FRpP
Gu ) AfProf P Saffigna®
2 Dr M Hurley™ ! GU (Assicaate)
UM (Associaic) Pr P Sands*
I S'I]" G Jordan ] CSIRO FED
I Prof P Kanowski } BIZS Shabala
ANU : B}
3 D¢ ¥ Khanna* I De M f\ihfrlphcrd i
CSIRO FFP {CRC.SPF
3 Dr €3 Kile* i Dy P Smethurst®
FPWPRHC CRC-SPFHSIRO FFP
i Prof ¥ Kitkpatrick 1 Dy F Smith*
Ut CSIROPL
il 1.):‘_‘2} Lec® H Dr M Statham™
QFRI TIAR
! 2’{21}}’ ! PrD Steane®
’ . CR{-SPF
3 D C MeArthur® 6 e
UT/ICRC-SPF P M Steinbauer
3 AlProf S McLean ) CSIRGjEmG
UT }“)r (‘. ‘bt{me-
2 Dr P McQuillan 3 Shil S
[Si& Dr R Taylor®
I Prof R Menary* i NTPW(
UT { Associafe} Dr J Trueman
i I3r N Mendham | AN
uT Dr R Vaillancourt
1 D¢ C Mohammed® 7 oy
UT/CSIRO FFP Dr H Wallace
2 Dr A Muneri® I Use
2 Sglg Neilsen™ : Dy ¢ Wardell-Johnson
; i GLi
¥ ) N
2 Dr G Nikles* 2 girR WELSHHES
QFRI .
% Dr | Philiips 2 prZXe
GU QFRI
I
# Supervisors who are not university departmental staff =43
## Jnternational supervisors = 2
University departraental supervisors = 38
Total =83
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his stay he also visited ANU, Timbercorp in
Victoria asd CRC-SPF staif in Hobart,

- Dr Alan York (Forest Science Cenrre,
University of Melbourne) gave a presentation
o ‘Ingect blodiversity and sustainability
indicators” in Hobart, 16 May 2002, and had
discussions with Dr G Allen, Ms M Yee and
Mg 8 Baker (R¥)

- Dy Richard Leschen (New Zealand Landoare
Research} gave o presenfation on ‘Beetle
tixonomy” in Hobart, 9 Januvary 2002, and
had discussions with Dr M Masuki, Ms M
Yoo and Ms 8§ Baker (RP).

- Breadan Murphy (PhE> student, EUniversity
of Canmterbury, New Zealand) visited For four
weeks in March 2002 w complete his work
with the Resource Protection Program for his
PhD project.

Technology transfer

*  Major events run by CRC-SPF this vear included:
‘Horests and the Environment’, a public
symposivm hosted by the Royal Society
of Tasmania, 9 October 2001, Topics
were: The nature of forests (Dr M Brown);
Forests, sifvicuhure and the environment
{Dr P Smethursty; The genetic resources ond
gene movement i eucolypts (Prof J Reid);
Brongsing  management  and  alternative
methods of control (v C MeArthur), 300
people,

- CUenfest: a slice of Hfe’, a workshop
discussing genetics and breeding, Genetic
Improvement Program, 10 October 2001, 20
people.

- Workshop on "“TREEPLAN National Genclic
Evalpation of B radia - BV prediction’,
Creswick, Drl Apiolaza and Mr G
Dutkowskl, 12-14 December 2001, 8 people.

B ‘Seedfest”, & workshop outlining  current
technology to ephance seed  production,
Genetic Improvement Program, Hobart §
February 2002, 20 people; and Melbourne
{1-12 February 2002, 20 people,

« “Woodbest’ 2 workshop on breeding for wood
properties, Genetic Improvement Program,
Gympie, 15 April 2002, 20 people.

- ‘Innovations Night’, a workshop which
included new devéiopmems in plantation
forestry, [obart, 7 May 2002, 40 people.

- Workshop on “TREEPLAN progress and
planning’, Mt Gambier, Mr G Dutkowski and
e L Aptolara, 11-14 June 2002, 15 people.

CRC-5PF ran a wide range of technology transfer
activities for pariners daring 200102, There were
143 public presentations (including conference
proceedings  and  abstracts  in unreferced
publications}, 45 conference and  symposium
presentations and 88 seminars. In addition the
Centre ran 1] workshops, onie short course and six
field days. The Centre produced 127 refereed and
unrefereed publications (including book chaplers
arct thesesy, 40 confidential reports (24 in the
CRC-SPF Technical Publications series), and 27
Hash shoeets (*Hot Off the Sced Bed’, ‘Beyvond the
Black Stump’ and “Pest OIF),

The CRC-SPE published 01 research  papers
i refereed joutnals, 93 unrefereed articles and
17 theses,

in the Iast year there have been five articles
in newspapers and indusiry news sheets, and
four items in the electronic media {see Public
Presentations).

Bocumented  vists {0 individual CRC-SPF
partners and between nodes of the Cenire (Hobart,
Canberra, Brisbane, Gympie) totalled 659 person-
days during 2001/02.

Goals

L

Host an ‘huernational Confercnce on Bucalypt
Productivity: a synthesis of the environmental,
physiological, genctic and silvicaltaral factors that
affect cucalypt productivity’, Eucprod 2002, in
September 2002,

Increase the personal contact between (RC-
SPF scientific staff and the management and
operational staff of the induswial parners 1o
facilitate technology transfer. [lndustrial partners
identified this as the most effective means of
techaology transfer.]

Continue to develop technology transfer packages
{CRC-SPF technology presented in a readily usable
form)y as an important method of transferring
outcomes of Centre research fo indostry.

Continue to package generic fechnology arising
from CRC-SPF research in 4 form that is most
useful to other end-users of Centre technology
{e.g. farmers, farm foresters, nurserymen, forestry
constianis),
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Strategy for the technology transfer
program

The principal objective of the Technology Transfer
Program is to transfer technology rapidly to the
industrial prrmers and other end-users, This involves
the following steps:

hwolverent of fndustrial partners i planning
research projects and running experiments

Mast CRC-SPF research s conducted using
company frials, or trials established on company
land, so companies are involved at the oulsel
with the planning and implementation of research
projects and have owpership of them. Research
plans for these experiments are lodged with the
companies, and include an agreed protocol for
the research. The company partmers allocate staff
time {in-kind contributions} 1o CRC-SPF research
projects sa effective interaction can oceor. The
Programy Coordinating Committees of CRC-SPF
retabn an overview of these rescarch projects. They
prioritise research and st “deliverables” (research
outcomes that can be direetly used by industry ).

Early transfer of results

The early ransfer of vesults starts with informal
imteractions  {phone, fax, eomall and visiis to
company sites). Formal transfer starts with an
electronic or faxed summary of the apphcations
of recent research, as an A4 page, entitied
Hot OfF the Seedbed” {Genetic Improvement
Program), ‘Beyord the Black Stump’ (Sustainable
Management Program), or ‘Past Off (Resource
Protection Programy, Company responses  will
then determine whether 1 is best fo organise g
seminar, workshop, short course or field day on the
topic. Later stages of transfer are through technical
reports, unreferced papers and refereed journal
papers.

Technology Transfer Officer, Greg Duthowskld,
liaises with industrial partners and researchers
to develop a better understanding between these
groups within CRC-SPF and o faciliate the
adoption of the technology most appropriate o
each industey partner’s needs,

A full Hst of technology transfer activitics
conducted by CRC-SPF in 2001/02 is presented in
Feehnology Transfer Activities (p73)

Increased use and uptake of CRC-SPF research
vesulis by industry partners was facilitated by the
development of the following technology transfer
packages:

- The completion of the first stage of ,
eucalypt seed orchard manval. The manug
had been identified by industty ag a high
priority requirement. It provides background
information and detailed work instructions on
specific forest practices topics and getivities,
derived divectly from CRO-8PF research. The
package also includes two videos,

- Systemns are being doveloped o enable
effective, low-cost monitoring of damage
caused by mammal browsing to faciliage
informed  decigions  about  measares  of
control.

- Intheareaof wood quality, forestry consalants
have been engaged to sununarise CROSPF
research results. From this swmmary, diaft
work instructions will be developed with
a number of CRC-SPF partuers to create a
phaniation wood quality inventory as a pilot
project,

- The Centre has secured National Heritage
Trust funding from Private Forests Tasmania
to run professional development courses for
farm Torestry professionals. A training needs
analysis has been carried out which will form
the bagis of professional development conrses
0 be offered in Tasmania and to interested
partrers in other states.

- Scientists Tromn CRC-SPF have worked
closely with the STBA on the generation
of breeding values for Pinus radicfe and
E. globdus using the TREEPLAN software
{developed Dby the STBA and AGBU In
consuliation with CRC-8PF)L A number of
workshiops were held to identify strategies to

deal with the Jarge number of walts measured
and to provide preliminary asalyses to enable
standardisation of the data. As a resulrof these
workshops, using the race clagsification for £,
plobidus developed by the Centre, the first
breeding values are now available to STBA
members,

= A compartive analysis of the nuivition
management systems of CRO-SPEF partners
is being undertaken to ientify how the
research omicomes can be integrated o
these sysfems,

As well as the specific major projects, & technology
wransfer plan has been developed for each research
project. The plans are stored in an on-Hpe database
that allows easy monitoring and updating, and
provides information for an on-line calendar of
avents, The technology tansfer team supports
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Figaate 16:

Partner use of the ORC
website from October 2000

o May 2002,

Count

scientlsts in executing their technology transfer
activities by bhelping with the organisation of
events, the design of information resowrces, and
providing funds for travel,

This year has seen the development of chusters
of short seminars on a conunon theme replacing
dispersed single-issoe seminars. Dubbed “fests”,
the seminars have bheen held in the areas of
genetics, seed production, wood quality and
nutrition {GenFest, SeedPest ere). Presented in
{his way, the seminars have helped 10 altract people
who would not normally atend a single seminar

The technology transfer team has also worked
making existing research information more easily
available. As well as the on-line publications
databage, there are many more full-text documents
avatable, an interactive calendar of evenis has
been developed, and the newsletter now includes
extensive links to the on-line resources (see Fig, 16
for partner usage. Videos of events are available on
CD for easy distribution and viewing,

Development of training courses and workshops in
modern forestry technignes for company staff and
other end-users of CRC-SPF research

Exaraples of techaical training courses tun by the
CRC-SPY for company staff i 2001702 include
a series of one-day workshops (“fests’y in which
the outcomes of research in patticular discipline
areas are discussed with industry pariners. These
included  ‘Genfest”  {Hobarty,
{Hobare  and  Melbourpe),  and
{Gympie}.

‘Seedfests’
“Waodbest’

W

2500 4

vy, Logins

-

Members Web Site Usage

‘Fechnology transfer alse occurs through training
provided by CRC-SPF 1o s postgraduates. Recent
PhiD graduates transfer new technology 1o their
employers. There are currently 13 company staff
eolled In PhD apd MS¢ courses while stifl
employed: Tim Wuardlaw (Forest Pathologist,
Forestry Tasmania), Peter Kube (Tree Breeder,
Forestry Tasmania), Peter Volker {Consultant,
Serve-Ag/Total Sylvan Bnterprises); Ross Peacock
{Research  Scientist, Dept. Planning, NSW)
Craig Hawkins (Forester, Gunns Limited); Mak
Neyland (Research Officer, Foresiry Tasrania);
Praryl Mummery {Bxperimental Officer, CSIRG
FEPY, Andrew Gibbons (Technical Officer, CSIRG
FEPY, Gustavo Lopez (Forester, INTA, Avgentina);
Patricio Rojas (Forester, Chile); Greg Unwin
{(Lecturer In Farm Forestry, UTY Pawl Adams
{Forest Nutritionist, Forestry Tasmania) and
Greg Dutkowski (Fechnology Transfer Officer,
CRO-SPFL A further 14 students are conducting
research on scholarships supporied by indugsiry
{see Tables 3 and 4 -~ APA-L SPIRTVARC, CSIRO,
CRC Tndustry  partners, LWRDC, FWPRDC,
SENSW, Bioforests).

The
employment was demonstrated by appointments
this year: Dr K Barry {(Postdoctoral Fellow, UT), Dy
D Close (Postdoctoral Fellow UEY, Dr D Wiliams
(Postdoctoral Fellow UT), Mg E Pretrzykowski
{Technician, CRC-SPF), Mr A Gibbons (Research
Officer, Australian National Museum, NT),

success  of our students In oblaiaing
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industrial Uptake

The new technologies developed by the research
programs, which have been transferred to industrial
partners and other end users, are outlined below,

Genetic Improvement Program

Sereening of the self-incompatibility level in
paviner £, glofwdus breeding and  deployment
populations is increasing following demonstration
of the important effect this factor has on
OHCEOSSING FA1es.

Following resuhts from a CRC-SPF PRI study,
partners  are now  investigating  co-application
of nitrogen fertiliser to increase the effect of
paciobutrazol in ephancing fowering in both
E. globiudus and E. nitens seed orchards.

The demonstration of hybridisation between
exotic B pdrens plantations and nalive forest
species has resulted in Increasing assessment of
the risk of such gene flow in environmental impact
agsessinents by partners and government ageacies
{Forest practices).

Breeding vatues for basic density, pulp vield, fibre
length, micro-fibre angle and cellulose content of
wrees in Gunns Limited E. glofudus base population
has been mransferred to this industrial partrer for
breeding purposes.

CRC-SP¥F representation on the STBA Board (Mr
G Batkowski, Ms S Hetherington, Mr R Breidahl),
and on the Technical Commitiee, and Research,
Quantitative Genetics and Data Managemen! Sub-
Comnmittees (Mr G Dutkowski, Dr L Aplolaza and
Dr R Vatllancourt), has assisted in the transfer of
technology from the program 1o this partner.

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

CRC-SPF has provided specialist support 1o the
STBA in the estimation of genefic parameters
for E. globulus and P radiora, 1o be used in the
national genetic evaluations of both species.

A web site has been established o allow rapid
diffusion of CRC-SPF experience in the use
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of complex ASREMIL. models used for genetic
evaluation in forest treex. This web siie &
accessed by users worldwide,

as been

o Molecular studies have resulied in the adoption of
NEW Praclices in mass supplementary pollination
schemes being developed by CROC-SpE partners
(e.g. seedBnergy) for E. globulus dat lower the
levels of contamination and increase seed set

o Increasing use of DNA fingerprinting for guality
control in tropical pine breeding and deployment
using microsatellites, particulmly for F, hybrid
vertfication and clonal fidelity,

Sustainable Management Program

e Forestry Thsmania is implementing & major
N ferttlisation program  across thelr ewcalypt
plantation estate.

«  Adoption of the LAT Visual Guide for estimating
canopy size has commenced,

o Recommendations on the use of N fertilisers
in second rotation Hoop pine plantations are
curently being developed and adopted by QDFI
Forestry that will fead to significant Improvement
in thelr productivity and profitability.

*  New seedling specifications that were developed
with Timbercorp have been tested in a range of
planting environments.

»  Private Forests Tasmania has widely distributed
the Farr Forestry Toolbox that inchudes & decision
support tood based on PROMOD.

*  Training In the wse of PROMOD has been
requested by several industry partners and is being
used 1o aid site selection,

*  The dynamic site productivity model CABALA is
being used to predict stand responses o levels of
available water in the second rotation, to fertiliser
application, and to chmatic and disease 1isks
agsociated with plantation establishiment.

»  STEPS sofiware has been used to carsy out a Jarge
review of sibvicultural practices by QDPI Forestry.

+  Statistical and modelling advice had been provided
to various CRC-SPF partnets.
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Resource Protection Program

= As & resull of FI/ACRC-SPE trials with Mimic
(registered trade mark), Dow AgroSciences has
applied for registration for its use for managing
Autumn gum moth on Fucalyprus crops in all
staics. It has just been approved and is now
registered for use.

*  Based on FICRC.SPF tials with Success
{registered  trade mark), Dow  AgroSciences
will also be applying for s use for managing
Chrysomelid leaf beetles in Ewcalypaus plantations
i all states. We expect 1o have a Tasmania-wide
permit for Hs use this ssmumer aand registration
should be approved by summer 2003,

*  ATasmanian state-wide permit for use of Novodor
{registered trade mark), the biclogical insecticide
based on Bt is also expected to be approved by
summer 2002 for managing Chrysomelid leaf
beetles in Euwcalyprus plantations, based on FIY
CRC-SPF trials,

* ‘the insect pest surveillance and rmonitoring
marnal produced For the Western  Ausiraliaon
Blue Gam Industry Pest Management Group is
being employed to improve current surveillance

techuiques and  efficacy of  losecticide
applications.

Hugh Fitzgerald and
Stephen Paterson
erecting shadecloth
sheliers to prevent
mammaliah browsing of
a Radiata pine plantation
at Blue Gum Knob, in
the Plenty Valley, onthe
Norske Skog plantation
estate.

Western Australian cucalypt plantation cotipanies
are successfully employing monitoring technigues
and economic thresholds for various insect pesty
as recommended in fickd manoals produced for the
industry.

Mesh sleeve technology used to protect seedlings
from the plantation establishment pest, African
black heetle (reported as a major development in
last year's Annual Report) is now being adopted by
industry.

The population assessment and pest control
management decision scheme Tor evcalypt weevil,
the major insect pest In WA, developed by the
CRC-SPF will be used by Timbercorp starting
next spring {2002},

Based on joint field mrials between the CRC.
SPF and GRP, showing the effectiveness of
large diameter 'half-half’ seedlings for reducing
browsing damage by rabbits, industyy Is exploring
the possibility of producing seedlings with these
characteristics as contaier stock,




Staffing and
Administration
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Membership

Dering the year the following changes 1o CRC.SPF

membership arrangements ocourred:

+  The Board approved two requests from Guang
Limited: () to be granted core membership
through acquizition of North Forest Products,
and {H) o have Us supporting membership
extinguished.

»  Receivers were appointed to Australian Plantation
Timber Limited. APTs
subsequently  terminated  for non-payment  of

membership  was

contributions. The CRC Is Hsted as a creditor for
the unpaid 200102 membership contribution.

»  Apstraban Paper Plantations came under new
ownership and changed is name o Grand Ridge
Plantations Pry Lad.

+  seedBEnergy Pty Lid, a spin-off company from the
Southern Tree Breeding Association, becume an
Associate member

«  The Board approved a downgrading of Private
Forests Tasmania's membership from Supporting
to Associate in 2001/02 for fnancial reasons with
a review at the commencement of 2002/03,

Staff
Al research staff of the CRC are listed in aitachment B
1o the budget fables under their member organisations,

Staff movements

Professor Rod Griffin took up daty as Director in
Fanpary 2002 1o replace Professor Hm Reid. Rod has
34 years eapetience in the government and private
sectors in forest rescarch and research mapagement
and was most recently emploved al Shell Forestry
in the UK., Tony (¥Grady was appointed as Tree
Root Physiologist in Sustainable Management and
commenced in Hobart in May 2002, Tan Andrew was
appointed as a part-time Biometrician by QFRI to work
i Queenstand in the Sustainable Management program,
Frieda Henskens started as s pare-time Funior Research
Fellow In Sustainable Management on October 2001
in Hobart, Yongiun 11 was appointed as a Quantitative

Gengticist and he takes up work in Hobart in July 2002
in the Genetic Improvement Program,

EHzabeth Vinall was appointed 2 Technician in Siwe
Productivity i November 2001 and Illian Butterworth
commenced work in Hobamt in May 2002 as Technology
Transter Assistant.

Postgraduate students

The following CRC-SPYF students completed their PRD
degrees in 2001402

Carolyn Raymond, Andrew Hingston, Sven Ladiges,
Kirsten e Mar, Gustavo Lopez, Nicole Mathers, Yeud
Setiawatti.

The following CRC students completed their Honowrs
degrees:

Fiona Poke, Rebecca Pryor, Sally Ward, Natusha
Wigging.

The following stedemts commenced posigraduaie
research with the CRC in 200102

Joanne Button — Phi - Griffith University

Sharon Koh - PhD — University of Tasmania

Fiona Poke - Phid — University of Tasmania

Anna Hopling — PhD - Undversity of Tasmania
Natasha Wigghis — Phi) - University of Tasmania
Rachel Phi>
University

Rebecea Pryor - MSe - University of Tasmania
Danielie Wiseran - PhD - University of Tasmania
Anna Smith - Phiy - aiversity of Tasmania

Prie Loney — PhD - University of Tasmania

Lawrence — — Australian  Nationat

Administration
Tie womber of meetings beld by the Board and other
cornitiees during 2001/02 were as follows:

Board of Management 3
Management Conunittes 9
Advigsory Pagel i
PFrogram Coordinating Conmittees
Genetic lmprovement 2
Sustainable Managerment 2
Resource Protection 2

Title, Name and Rele

Education & Technology Transfer

SPECIFIED PERSONNEL

Contributing Organisation

Prof Rod Griffin, Director University of Tasmania 80
Dr Russell Haines, Deputy Director Department of Primary Industries Queensland 46
P David de Little, Chalr, Advisory Panel  Gunos Limited 48
Program Managers

Dr Chris Beadle, Sustainable Management  USIRO Forestry and Forest Products 80
Dy Chare McArsthur, Resource Profection University of Tasmania HEY
r Brad Potts, Genetic Improvement Liniversity of Tasmania 100
r Neil Davidson University of Tasmania 106

% time in CRC
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Publications

Genetic Improvement Program

Books and book chapters

Avckland LD, But T, Zhou Y, Shepherd M, Williams CG
{20012}, Transpecific recovery of pine microsatelite. In
‘Conifer Microsatellite Handbook™, {Bds €G Withams
and LD Auckland) pp, 27-28. (Texas A & M University:
College Station, Texas, USA)Y

Refereed publications

Costa ¢ Sibva I, Dutkowski GW, Gilmour AR (2001
Analysis of early tree height in forest genetic mwials i
enhanced by including a spatially correlated residual,
Canadinn Jowrnal of Forest Research 31, 18871893,

Pungey HS, Pous BM (2002), Susceptibility of
some Fucalyptus species and their hybrids 0 possum
damage. Awstralian Forestry 65, 16.23,

Freeman 15, Jackson HD, Steane DA, McKinnon GE,
Dutkowski OW, Potts BM, Vaillancourt RE (2001},
Chioroplast DNA  phylogeography of  Euwcalypius
globulus. Australign Journal of Borany 49, 385-389.

Glaubitz  JC, Emebin i, Moran GIF (2002,
Dingcleotide microsatellites in Ewcolyprus sieberi:
Inheritance, diversity and improved scoring of single
base differences, Genome 44, 1041-1045,

Jones ME, Sokoe RI., Cross M3, Scott LJ, Maguire
Ti., Shepherd M {2601}, Tsolation of microsatellite loci
from Spotted Gum (Corymbia variegata) and cross-
species amplification in Coryibis and  Eucalyprus.
Molecular Feology Nores 1, 276-278,

Jones RO, Sweane DA, Potts BM, Vaillancourt RE
£20023. Microsatellite and morphological analysis of

Eucalyptus globulus populations. Canadian Jowrnad of

Forest Research 32, 55-66.

Fordan G, Potts BM, Clarke AR €2002). Susceptbility
of Eucalyptus globulus ssp. globulus to sawfly (Perga
affinis ssp. inswlarisy attack and its potential impact
on  plantation  prodectvity, Forest Feology and
Management 166, 189-199,

Kube PD, Raymond CA, Banham PW {2001). Genetic
parameters for diameter, basic density, fibre properties
and cellulose content for Eucalyprus nitens. Forest
Genefics 8, 285.204, 5,

Kube PD, Raymond CA {2002). Prediction of whole tree
hasic density and pulp yield using wood core samples in
Eucalvprus nitens. Appita Jowrnal 35, 4348,

MceGowen MEH, Wilishire RI, Potts BM, Vaillancour
RE (2001}, The ongin of Fucalypms vernicosa, n
unique shrub eucalypt. Biological Journal of the
Linnean Sociery 14, 397-403,

McKinnon GF, Vaillancourt RE, Tilyard PA, Potes BM
{2001}, Maternal inheritance of the chloroplast genome
in Eucalyprus globuluy and Interspecific hybeids,
Genome 44, 831-835.

Patterson B, Vailllancourt RE, Pous BM (2001,
Eucalypt seed collectors: beware of sampling seedlots
from low in the canopy! Australian Foresiry 64, 135-
142,

Potts BM, Pous WO, Kantvilas G (2601} The Miena
cider gom, Ewcalyptus gunail subsp. divaricnta
{Myrtaceaey: a txon in rapid decline. Proceedings of
the Royal Society of Tasmania 135, 57-61.

Pound LM, Wallwork MAR, Potts BM, Sedgley M
{2002y, Self-incompatibility in Euealyprus globulus
ssp. globulus (Myrtacene), Awstradion Jowrnal of
Botany ), 363-372,

Pownd LM, Wallwork MAB, Potes BM, Sedeley M
{2002, Early ovule development following self- and
cross-potlinations in Eucalypius globulus Labill ssp.
globulus. Aunals of Botany 89, 613-620.

Raymond CA, Schimleck LR, Muneri A, Michell
A {2001y, Genetic parameters and genotype by
environment Interactions Tor pulp yield predicted using
near infrared reflectance analysis and pulp productivity
in Bucalyptus globulus. Forest Genetics 8, 213-224,

Raymond CA, Schimleck LR (2002), Development
of near infrared reflectance analysis calibrations for
estimating genetic parameters for cellulose content
i Eucalyptus globulns. Canadion Journal of Forest
Research 32, 170176,

Raymond CA, Bradley AD (2002). Assessment of
wood colour in Eucalyptus nitens. Appita Journal 55,
118-122,

Shepherd M, Cross MJ, Maguire 'T1., Dieters
ML Williams GO, Heary RF {20023 Transpecific
microsatellites for hard pines. Theorerical and Applied
Cenerics 364, B19-827.

Steane DDA, Vaillancowt RE, Russell 3, Powell W,
Marshall D, Potis BM {2001). Development and

gy -
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characterisation of microsatellite’ locl In Eucalyptus
globulus (Myrtaceae). Silvae Genetica 30, 8991,

Steane DA, Nicotle I, McKinnon GE, Vaillancourt RE,
Potts BM (2002). Higher-leve] relationships among
the cucalypts are resolved by ITS-sequence data.
Australian Systematic Botany 35, 4562,

Stokee RL, Shepherd M, Lee D, Nikles G, Henry RE
{2001). Natural inter-subgeneric hybridisation between
Eucaluptus  aemencides  Schager and  Hucalyptus
cloezioma ¥ Muell  (Myriaceae) in  southeast
Queensland, Annals of Botany 88, 563-370.

Thamarus KA, Groom K, Murrell IC, Byrne M, Moran
GF (2002). A genetic linkage map for Eucolypius
elobuins with candidate loci for wood, fibre, and floral
traits, Theorerical and Applied Generics 184, 379-387.

In press

Alzamora RM, Apiolaza LA, Tde 8§ (2002). Evaluacion
fisica y econdmica de pérdidas en volumen debido al
dafio de Rhyacionio buoliona (ShfL) en plantaciones
de Pinus radicte 1. Don en Ja 1X vy X regiones de
Chile. Bosgue 23,

Barbour RC. Potts BM, Vaillancourt RE, Tibbits WN,
Wiltshire RY (2002). Gene flow between introduced
and native Fucalyprus species. New Forests,

Burczyk J, Adams WT, Moran GF, Griffin AR (2002},
Complex patterns of mating revealed in a Fucalyptus
regnans seed orchard. Molecular Ecology.

Detkowski GW, Costa ¢ Silva 1, Gilmour AR, Lopez
GA (2002). Spatiat analysis methods for forest genetic
trials, Canadian Journal of Forest Research.

Johnston AJ, Dieters MI, Dungey HS, Nikles DG
(2002}, Inteaspecific hybridisation in Plnus caribaea
var, hendherensis 11 Genetic parameters. Huphytica.

tohnston A, Dieters M), Dungey HS, Wallace HM
(2602}, Tntraspecific hybridisation in Plaus cartbaed
var, hondurensis 1. Performance and  helerosis.

Euphytica.

Jones TH, Potts BM, Vaillancourt RE, Davies NW
(2002). Genetic resistance of Eucalypts globuluy 10
Auturnn Gum Moth defoliation and the role of foliar
waxes. Canadian Journal of Forest Research,

Lawrence R, Potts BM, Whitham, TG {2002). Relative
importance of plant ontogeny, host genetic variation,
and loaf age Tor a common herbivore. Feology.

Moran GF, Thamarus KA, Raymond CA, Deyou Q,
Uren T, Southerton SG (2002). Genormics of Eucalypius
wood trais. Annals of Forest Science.

Raymond CA (2002). Genetics of Bucalypfus wood
properties, Annals of Forest Stience.

Scot LI, Shepherd M, Hemy RI (2002).
Characterisation of highly conserved microsateite
oot in Argucaria cunninghamii and relatpd species.
Planr Systemics and Bvoldion.

Shepherd M, Cross M3, Dicters MJ, Henry RI (2002).
Branch architecture QFL for Pinus elfionii var. eflioril
X P caribaea var. hondurensis hybrids. Amnals of
Forest Science,

Stokoe RL, McKinnon GE, Shepherd M, ilee D,
Nikles DG, Hemry RI (20023 Chloroplast diversity
within Eucalyprus cloeziana md eastern Monocalyptis
species (Myrtaceac). Austradion Journe! of Botany.

Tibbits WN, Hodge GR (2002). Utilising genetic
variation for cold hardiness in Ewcalyptuy nifens.
Sitvae Genetica.

Unrefereed publications

Apiolaza LA, Greaves BL (2001 Why sre most
breeders mot using economic breeding objectives?
In ‘Developing the Fucalypt of the Future’. 10-15
September, Valdivia, Chile. p. 75, (Instituto Forestal:
Chile}

Apiolaza LA, Potts BM, Gore ¥l (2001). Genetic
control of peak flowering time of Eucalyprus globudus.
In ‘Developing the Hucalypt of the Future’. 10-15
September, Valdivia, Chile. p. 138, (Instituto Forestal:
Chite)

Dieters MI, Zheng Y (2001). Variation among natural
and domesticated populations of Pinus caribuea
var. bahamensis when grown in Queensland and
south China. In ‘26th Bieanial Southern Forest Tree
Improvement Conference’. 20-20 June, Athens,
Georgia, USA. pp. 6373, (National Information
Service: Springfield, Virginia, USA)

Dutkowski GW, Raymond CA (2001). A decision
support tool for expensive to measure aits In progeny
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wials, In ‘Developing the Eucalypt of the Fatrg’,
10-13 September, Valdivia, Chile, p. 72. {Instituio
Forestal: Chile)

Butkowski GW, Gilmour AR (2001). Modification of
the additive relationship mamix For open pollinated
wials. In ‘Developing the Hucalypt of the Fature’.
10-15 September, Valdiviz, Chile. p. 71, (Instituio
Forestal: Chile)

Dutkowski GW, Poits BM, Williams DR, Kube PD,
MeArthur ¢ (2001), Geographic genetic variation in
Central Victorian Ewealyptus nitens, In ‘Developing
the Bucalypt of the Future'. 10-15 September, Valdivia,
Chile. p. 39. {Institego Forestal: Chile)

Butkowskt GW, Costa e Silva J, Gilmouwr AR {2061,
Spatial analysis of Forest genetic rials. In ‘Developing
the Bucalypt of the Future’. [3-15 September, Valdivia,
Chile. p. 141, (Instinsto Forestal: Chile)

Gelid P, Rodriguez Traverso IM, Lopez GA, Souza R,
Pathauer P (2001}, Evaluacion clonal de £ globulus
en la provincin de Buenos Alres, Argenting (Clonal
evatuation of . globuius in he Buenos Alres province
of Argentina). In ‘Developing the Eucalypt of the
Fature’. 10-15 September, Valdivia, Chile. p. 170
{Instituto Forestal: Chile)

Grogser , Vaillancourt RE, Pors BM, O'Sullivan
HO(2001), Paternity analysis in a Fucalypius nitens
clonat seed orchard, In ‘Developing the Fucalypt of
the Fiture’. 10-15 September, Valdivia, Chile. p, 133,
{Iustitato Forestal: Chile)

Harding KJ, Copley TR, Smowt 1, Catchpoole K]
(20013 QFRY exotic and hoop pine wood guality
research. [n “27th Forest Products Conference’. 12-13
November, Melbourne, Victoria.

Jones ME, Shepherd M, Henry R, Bruskin 8, Delves
A (2001). Intraspecific chloroplast DNA variation
and population structwre fu Ewcalypius  grandis
i ex Makden. In “Tree Biotechnology: The Next
Millernium’. Ed. S Strauss. 22.27 July, Stevenson,
Washington USA. (Oregon State University: Corvallis,
Oregon}

Joges RC, Steane DA, Vaillancourt RE, Potts BM
(2001}, Molecular affinities of the Jeeralang population
of Euclyprus globulus, In ‘Developing the Fucalypt of
the Future’, 10-15 September, Valdivia, Chile. p. 173,
{Instituio Forestal: Chile) B

Jones TH, Potts BM, Vaillancourt RE, Davies NW
(2061}, Using F2 Families (o search for genetic based
pest resistance in Euealypius globubes. In ‘Developing
the Bucalypt of the Future’. 10-13 September, Valdivig,
Chile. p. 8L (Instituto Porestal; Chile)

Kube PD, Raymond CA, Banhams PW (2001).
Breeding Eucalyptus niferns 10 improve wood quality
and profitability. In ‘Developing the Bucalypt of the
Putere’. [0-13 September, Valdivia, Chile. p. 99,
{fustitio Forestal: Chile}

Lopez GA, Potts BM, Rodriguez Traverso IM, Gelig
B (2001} The performance of Eucalyptus maidensi
provences in Argentina. In ‘Developing the Bucalypt
of the Futare’. 1013 September, Valdivia, Chile, p. 40,
fInstiuto Forestal: Chile)

Lopez GA, Pous BM, Dutkowski GW, Rodrigues
Traverso JM, Celid P {2001). Quantitative genetic
affinities of land races and pative stand localities of
Eucalyptus globulus. In “Doveloping the Bocalypt of
the Fure’. 10-15 September, Valdivia, Chile. p. 144,
{Institeto Forestal: Chile)

Loper GA, Apiolaza LA, Pots BM, Dutkowski GW,
Gelid P, Rodriguez Traverso IM (2001). Genetie
parameters for growth and pilodyn from Fuealypfus
globudus in Argentina, Tn ‘Developing the Bucalypt of
the Puture’. 10-15 Seplember, Valdivia, Chile. p. 143,
{(fnstingo Forestal: Chile}

MceGowen MH, Wilishire RJ, Pous BM, Vaillancoust
RE, Jordan GJ, Jackson WD (2001}, The origin of
the unique shrub eucalypt, Ewcalypins vernicosa.
[n “Procecdings of the Joint Conference of the
Australasian  Evolotion Soclety and the Society
of Austealian Systematic Biologists’. 1618 July,
Melbourne, Victoria.

MeKinnon GF, Freeman IS, Whittock SP Steane
DA, Pous BM, Vaillancourt RE (2001}, Tasmanian
eucalypis: chloroplast phylogeography and glacial
refugia. In ‘Proceedings of the Joini Conference of
the Australasian Bvolution Society and the Society
of  Australian Systematic Biologists’. 16-18 July,
Melbourne, Victoria,

MeRae TA, Pibeam D3, Gore PL, Dutkowski GW,
Apiolaza LA (2001} Auvstralian cooperative free
unprovement strategy for Eucalyprus globuluy. In
‘Developing the Eucalypt of the Future'. }0-13
September, Valdivia, Chile. p. 179, (Institate Forestal:
Chile)

-
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Patlerson B, Potts BM, Vaitlancourt RE (2001).
Variation in outcrossing rates within the canopy of
Eucalypius globulus. In ‘Developing the Encalypt of
the Future’. 10-15 September, Valdivia, Chile. p F32.
{Instituto Forestal: Chile)

Potts BM, Dungey HS (2001). Hybridisation of
Eucalyprus: Key issues for breeders and gencticists.
In ‘Developing the Bucalypt of the Future’, 10-15
Septesnber, Valdivia, Chile. p. 15, (Instinnto Forestak
Chile)

Rojas Vergara P, Ramirez de Arcllano P, Contardo
C, Baloceht €, Potts BM (2001} Desarrolle de una
metodologia para fa produccion de semilla hibrida
intra ¢ interespecifica en un huerto semillero clonal de
Eucalyptus globudus (Development of a methodology
of inter- and intra-specific hybeid seed production
a clonal seed orchard of B globulus). In ‘Developing
the Fucalypt of the Future”. 10-15 September, Valdivia,
Chile. p. 88, (Institwto Forestal: Chile)

Sreane DA, Nicotle I, McKinnon GE, Vaillapcoust RE,
Potts BM (2001). 1TS sequence data and the cucalypts:
the big picture, In ‘Proceedings of the Joint Conference
of the Australasian Fvolution Society and the Society
of Australian Systematic Biologists’. 16-18 July,
Melbourne, Victoria,

Stokoe RL, Shepherd M, Lee D, Nikles DG, Hewy R
(2601}, Microsatellite and chloroplast diversity within
Fucalypties eloeziana. T "Tree Biotechnotogy: The
Next Millennium’. 85d. § Strauss. 22 July 2001- 27
TJuly 2001, Stevenson, Washington USA. {Oregon State
University: Corvallis, Gregon)

Watson MO, Williams DR, Poits BM, Krygsman M
(2001}, Seed quality and early seedling growth in
Eucahwptus globuius. In “Developing the Fuealypt of
the Future’. 10-15 September, Valdivia, Chite. p. 162,
(Institnte Forestal: Chile)

Whittack SP, Apiolaza LA, Pots BM (2001}, Breeding
for sustalnability in Evealyprus plobwdus. In ‘Developing
the Tucalypt of the Futare”. 10-15 September, Valdivia,
Chile. p. 177, (Institute Forestal: Chile)

Wilhams DR, Pots BM, Smethurst P} (2001} The
effect of fertilizer and paclobutrazol on flowering in
Eucatyptus nitens. In ‘Developing the Hucalypt of
the Future’. 10-15 September, Valdivia, Chile. p. 137
(Institato Forestal: Chile)

Confidential reporis

Apiotaza LA (2002). Evatuation of Manifold, Jenkin,
Dowa and Fllis progeny trials: genetic parameters and
thinning seggestion for the Kinglake seed orchard.
{Timbercorp, Hobart, Tasmania)

Apiolaza LA, Raymond CA (2002). Genetlic paramelers
and breeding values for growth and wood properties of
Encalyptus globulus al West Ridgley. Confidential
Report 11 pp. (CRC-SPE. Hobart, Tastmania)

Barbowr RC, Potts BM, Vaillancourt RE {2001,
Establishment report for Eucalyptus ovate % E. nitens
Tasmania. Technical Report No. 75, 29 pp. (CRC-SPF,
Hobart, Tasmania)

Cross MI, Shepherd M {2001). DNA Fingerprinting
of putative ramets from QFRI ortet #H49 using
microsatetlite markers, Technicat Report No. 65.5 pp.
{CRC-SPF, Lismote, NSW)

Cross MI, Shepherd M (2002}, Verilying parentage of
a large PHE x PCH population for genetic mapping
wsing microsateltite markers: Black Swamp Plantation.
Tectmical Report No. 79. 6 pp. (CRC-SPE, Lismore,
NSW)

Diatkowski GW 20013, Compilation of Pariners’ Seed
Orchard Manuals. Technical Report Noo 74, 130 pp.
(CRC-SPF, Fobart, Tasmania)

Eiliot ¥, Shepherd M (2002}, Pinus elbionii var. elftionil
X P caribaea var, hondurensis hybrid verification
by cpSSR markers, Technical Report No, 86, 13 pp.
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_ A simulation program for testing hybrid breeding
stralegies - Manual, Technical Report No. R85, 28 pp.
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species and hybrids. Rural Industrics Research and
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RE {2001). Report on the ACACA (AFFA) funded
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var, etlionii and P caribaen var. hondurensis using
microsatellite or chloroplast markers. Technical Report
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{CRO-SPE, Lismore, NSW)

Shepherd M, Cross MJ, Dieters M3, Henry RY (2001},
Hdentification of Pinus spp. microsatellites polymorphic
i Pinus ellionii and P elliomii X P raribaea ¥l
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large-scale QTL detection experiments in hybrid pines.
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New South Wales.

Yolker P {2002) Quantitative penetics of Eucalypius
globulus, E. nitens and their FL hybrid, BhD, School of
Plant Science, University of Tasmania,

Sustainable Management Program
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the growth and nutrient aptake of encalyps seedlings.
Journal of Tropical Forest Science,

Mao XA, Xu ZH, Luo RS, Mathers NI, Zhang Y1,
Saffigna PG {2002). Nitrate in soil humic acids
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{2002}, ModeHing drought risk in Fucalyptus globutss
plantations in a Mediterranean climate, In “Proceedit®®
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Mathers NJ {2002) Effective use of solid-state PO NMR
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composition and quality. PhD, Griffith niversity,
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Pryor R (20013 The waterlogging tolerance of Acacia
metanoxylon, HWonours, School of Plant Science,
University of Fasmania, Hobast, Tasmania,
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Books and book chapters
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Beveridge N, Elek JA (2001 Insect and host tree
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Scott 31, MeArthur C, Potis BM, Joyce K {(2002),
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Forest Ecology and Management 157, 231-243.
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Ecology 27, 1.25.
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thuringiensis spray formulations have potential for
environmentally friendly management of ingec! pusts
in cucalypt plantations. In *4th Pacific Rim Conference
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peas, black beetles, and natural selection: a rare,
dominent allele controls melanism in Chrysophtharta
agricofa {Chapuis). In ‘32nd Australian Entomological
Society Conference’. 23-28 September, Sydney, NSW,

Nalirung HE (2001}, Phenology of the southern eucalypt
beetle Chrysophtharta agricola in Tasmania, s "32nd
Australian Enromological Society Conference’. 23-28
September, Sydaey, NSW.

O’ Reilly |, McArthar C, Potts BM, Foley W1 (2001},
CGenetic variation i browsing resistance of Ewcalyptus
globulus: implications for resistance breeding. In
‘Developing the Fucalypt of the Fuure’. 10-15
Seprember, Valdivia, Chite. p. 152, (Instituto Forestal:
Chile}

Rapley L, Allen GR, Potts BM (2001}, Rapid screening
of Eucalvpuy globulus genotypes for increased Autumn
Gum Moth, Mnesampela privatg, resistance using
a fent bloassay. In '32nd Australian Entomological
Society Conference’. 23-28 September, Sydney, NSW.

Rapley 1., Allen GR, Potts BM (20013, Identifying
Auntuma Gure Moth, Muesampela privata behaviour
associated with varlation in defoliation of Eucalvpius
globulus. In *32nd Austealian Eantomological Society
Conference’. 23-28 September, Sydney, NSW,

Redgrove HL, Allen GR, Close DT 2001}, Some Like
it soft, some like it hard: Palatability of Eucalyprus
nitens scedhings 10 Heteronyxy spp. In 32nd Auvstralian
Entomological Society Conference’. 23-28 September,
Sydney, NSW,

Rice AD, Allen GR {2001}, Reproductive biology of the
parasitoid guild associated with larval Chrysophtharta
agricoln {Coleopterar Chrysomelidae), In ‘32nd
Australian Entomological Society Conference’, 23.28
September, Sydney, NSW,

Steinbaser M¥, Foyd RB (2001). Risk assessment for
attumn gum moth, In ‘Site Selection and Productivity
Hstimation: a CRC-SPF Workshop Technical Report
No. 857, pp. 19-22. (CRC-SPF: Hobart, Tasmania)

N

Steinbaucr ML Schiest] FP (2001). Respongse 0 a
hybrid eucalypt may be mediated by leaf waxes
In “}th internationsl Symposium on Insect-Plang
Relationships’. 4-10 August, Helsingor, Denmark,

Yee M, Mohammed CL (2001). Beetles and rob
implications  for  native  forest  mapagenent in
Tasmania, In 32nd Australian Entomological Society
Conference’. 23-28 Sceptember, Sydnaey, NSW.

Confidential reports

Barry KM, Hall M, Mohammed CL, Beadle CL (2001}
The causes and treatment of post-harvest staining in
Blackwood {Acacia melanoxylon) wood. Technical
Report No, 68, 28 pp. (CRC-5PF, Hobart, Tasmania)

Bulinski §, Masuki M (2002}, Sampling systems for
assessing Fucalyptus Weevil (Goniprerus scuteltatus)
density in cucalypt planiations, Technical Report No,
84. 14 pp. (CRC-SPE, Hobart, Tasmania}

McArthur C, Appleton R, Pye C (2002} BEffect of
seedling characteristics at planting on rabbit browsing
in Fucalyprus globulus planations, Technical Report
No. 86. 10 pp. (CRC-SPF, Hobart, Tasmania}

Steinbaver MJ, Bellas TE, Schiestl FP, Lacey MJ,
Ostrand IF {2001). Identification and activity of the sex
pheromone of Autumn Gum Moth, Technical Repot
No. 64, 15 pp. {CRC-SPE, Canberra, ACT)

Theses

Wigging NL 2001y Effects of Plant Secondaty
Metabolites on Feeding  Behaviour in Brushiail
Possums, Honowors, Departinent of Zoology, University
of Tasmanta, Hobart, Tasmania.
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Presentalions  which alse appesr as  conference
proceedings or abstracis are cited in the Publications
section of this Annnal Report.

Genetic Improvement Program

Apiolaza LA (2001) Why aren’t we using economic
breeding objectives? Presentation at ‘Genbest 2001: A
SHee of Life’ 10 October, Hobart, Tasmania,

Aptotaza LA (2001) New developments in quantitative
genetics. Presentation at “CRC-SPF Annual Mecting’
26.31 Gerober, Caloundra, Queensiand,

Barbour RC (2001} The potential for and risks of
genstic pollution. Presentation at "CRO-SPF Annual
Meeting” 28-31 October. Caloundra, Queensland.

Davidson NI {2001) Assessing the risk and management
of genetic pollution. Presentation at "RIRDC and VAP
workshop on ‘Species diversity in farm forestry™ 13
Auvgust, Canbesra, ACT.

Pieters MI (2001} Hybrids vs pure species: when
are hybrids an advantage? Presentation at "CRC-
SPF Apnual Meeting' 28-31 October. Caloundra,
Queensland.

Dielers MJ, Peters WR (2002) Incorporating wool
quality assessments imo series T clonal tests.
Presentation at “WoodFest” 15 April, for QFRE, DPL-
Forestry, Gympie, Queenstand.

DPutkowski GW, Coste e Silva 1, Gilmour AR (20013
Spatial analysis of forest genetic triaks, Presentation at
‘GenFest 2001 A Slice of Life’ 10 October. Hobart
Tasmania,

Dutkowski GW (2002) Converting breeding values for
selection criteria tralts 1o breeding objective traits and
applying economic weights 10 calculate profit index.
Workshop at “TREBPLAN® Genetic Evaluation
Workshop 13 - 14 June, for STBA. Mount Gambier,
South Australia.

Preeman JS, Whitteck $P, McKinnon GE, Steane
DA, Potts BM, Vaillancowrt RE {2001) Fingerprinting
applications of chloroplast DNA. Poster at ‘CRC-
S§PE Anpual Meeting' 28-31 October. Caloundrs,
Cueensland.

Core P (2002) Delivering higher levels of gesetic
gain to planfation forestry: A nmew hand pollinated

seed production system. Presentation at “CRC Seience
Supporting Innovation Research of Antarctic and
Forestry CRCS 7 May. Hobart, Tasmania,

Cuiffin B {2001} Generic research and development
supporting the Bucalypt Breeding Programs in Shell
Forestry companies in South America . Seminar at
*CRC-88F Seminar Series” 6 July, Hobart, Tasmanis.

Grosser C, Vaillancourt RE, Pos BM, O’ Sullivan H
(2001} Paternity analysis in a Eucalypties nitens clonal
seed orchard, Poster at *CRC-SPF Annual Mecting’ 28-
31 October. Caloundra, Queensiand,

Grosser C (2002) Paternity analysis in an Hucalypius
pitens seed orchard. Seminar at *SeedPFest’ 8 February.
Hobart, Tasmania.

Grosser ¢ (2002) Paternity analysis in an Hucalypius
nitens seed orchard. Seminar at ‘SeedFest’ ] Pebruary.
Melbourne, Victoria.

Harding KJ, Copley TR (2002) Wood properties of
series 11 clones and prospects for a 20-year rotation
with F1 ¢lones. Presemtation at “WoodFest” 15 April,
for QFRI, DEl-Forestry. Gympie, Queensland.

Harding K, Copley TR {2002) Wood properties of the
$lash x Caribbean Fine hybrid compared to its parental
specics. Presentation at *WoodFest’ 13 April, for QFRIL
DPI-Forestry, Gympic, Queenshand.

Hingston AB, MeQuillan PB, Potts BM (20013 What
animals are pecessary for high seed production in
cucalypt seed orchards? Poster at "“CRC-SPF Annual
Meeting’ 28-31 October. Caloundra, Queensland.

Hingston AB (2002) Pollination ecology of Eucalyptus
globulus and E. nitens. Seminar 2 May, for Tasmanian
Field Naturalists Assoctation, Hobare, Tasmania,

Hingston AB (2002) Pollination ccology of Eucalyptus
globulus and E. nifens. Seminar at ‘SeedFest’ 8
February. Hobart, Tasmanka,

Hingston AB (2002) Pollination ecolopy of Fucalyptus
globulus and E. nitens. Seminay at ‘SeedFest’ I3
February, Melbourne, Victoria,

iones TH (2001} Genetic variation in resistance
of Eucalyptus globulus to Autumn Gum Moth and
e association with cuticular waxes and foliar oils.
Presentation at ‘GenFest 2001 A Slice of Life’ 10
October, Hobart, Tasmania.
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Kain £ (2001) Barly and indirect selection for wood
properties in the Pinug elliowi x B cariboca hybrid
and parental species. Presentation at "CRC-SPF Annual
Meeting’ 28-31 October. Caloundra, Queensland,

Kain 13, Harding KJ, Dicters ML L1 B (2002} Wood
properties of the Slash x Caribbean Pine hybrid
compared to Uts parental species. Presentation af
WoodFest’ 13 April, for QFRI, DPL-Forestey. Gymple,
Cueensland.

Kain D (2002} Brecding for wood properties in Slagh x
Caribbean Pine hybrid, Presentation at “WoodPest” 15
April, for QFRI, DPERForestry, Gympie, Queensiand.

King R, Hughes M, Potts BM, Lee D €2001) The role
of selection in mainining spatial variation within a
evcalypr population. Poster at *Annual Meeting of the
Ausrralian Genetics Society” foly 2001, Melbourne,
Victoria.

King R, Hughes IM, Lee D, Potts BM (2001} Fine-
scale molecular and quastitative genetic vaviafion in
a4 Corymbia population. Poster at "CRC-SPF Annual
Meeting' 28-31 October. Caloundra, Queensland.

Kube PI), Raymond CA (2001} Genelic parameters for
Eucalypius nitens solid wood traits and relationships
with pulpwood traits, Seminar st “GenFest 2001 A
Shice of Life” 1) October, Hobart, Thsmania,

LI B {2001 Overview of Tree Improvement Programs
at North Caroling State  University., Seminar  at
‘QFRE Seminar Serke’ 13 July, for QDPL Gymipie,
Queenshand,

MeGowen M {2002) Self-incompatibility in E
globulus. Seminar at “Seed¥Fest’ § February, Hobar,
Thsmania,

MceNaoght A (2002 Introduction and  indusery
perspective. Presentation at "WoodFest” 13 Aprif, for
QFRY, DPL-Forestry. Gympile, Queensland,

MoNaught A (2002) Non-destructive techniques for
the assessment of wood properties. Presentation at
WoodFest’ 15 Apdl, for QFRI, BPLForestry. Gympie,
Oueenshand,

Mellick R (2001} Genetic control of vegelative
propagation traits. Presentation at “CRC-SPE Annual
Meeting' 28-31 Qctober. Caloundra, Gueensland.

Moran OF (2001} Selecting wood properties in the
nursery: how close are we? Presentation at ‘CRC.
SPHE Anaual Meeting’ 28-31 October. Caloundrs,
Cuecnsland,

Patterson B {2001 Maximising ouwferossing mtes in
Fuvalypius globulus. Preseniation at “GenFest 2001: A
Skice of Life” 10 October, Hobart, Tasmania.

Patterson B (2002) Factors affecting outcrossing and
pollen flow in F. globulus seed orchards, Semimar
‘SeedFest” 8 Febroary, Hobagt, Tasmania,

Patterson B {2002) Factors affecting owtcrossing and
pollen How in E. globulis seed orchards. Seminar at
‘SeedFest’ 11 February, Melbourne, Victoria.

Pots BM (2001} Report on the recent TUHRG
nternational symposium “Developing the Bucalypt of
the Future”™, Presentation at *GenFest 2001 A Slice of
Iife” 10} October. Hobart, Tasmania,

Pots BM, Dungoy HS, Volker P, Tilyard PA (2001
Hybridisation of Fucalfyptus. Seminar for Southers
Cross University, Lismore, NSW.

Ravenwood 1C (2001) Key issues for nurseries and
seed producers. Presentation at "CRC.SPE Annusl
Meeting” 28-31 October. Caloundra, Queensland,

Reid JB (2001 The gonetic resource amd penc
movement in eucalypts, Presentadon at ‘Rayal Society
of Tasmania, Public Symposium Forests and the
Environment” 9 October, Hobart, Tasmania,

Shepherd M (2001 The role of molecular genetics.
Preseqation at ‘CRC-SPF Annual Meeting” 28-31
October. Caloundra, Queensland.

Shepherd M (2002) Molecular genetic studies of wood
properties fn the Slash X Caribbean Pine F1 hybrid.
Presentation at “WoodFest® 15 April, for QFRY, DPL-
Forestry, Gympie, Queenshand,

Smethorst PI, Williams DR {2002} The effect of
fertiliser and paclobutrazol on fHowering in E. pitens.
Presentation at ‘NutFest® 18 March, for Cunns Lid
CSIRO Forestry and Forest Products, Nunamard,
Tasmania.

Toon P (2002} Variation in wood density smong ramets
of ¢345. Presentation at “WoodFest’ |5 April, for QFRL
DPE-Forestry, Gympie, Queensiand,
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Vailkancourt RE, MoKinnon GE, Whittock SP, Freeman
1, Steane DA, Potts BM (20011 CpDNA phylogeography
of Fucalypts, Presentation | November, for Griffith
University. Gympie, Queensland.

Vaillancourt RE, McKinnon GE, Whittock SP, Freeman
1, Steane DA, Potts BM (2001 CpRNA phylogeography
of Bucalypts, Presentation 2 November, for Southern
Cross University, Lismore, NSW,

Vaillapcourt RE, Patterson B, Grosser C, Polts
BM, Gore PL (2001) Optimising seed quality for
deployment. Presemtation st "CRC-8PF - Annual
Mecting’ 29-31 Qctober. Caloundra, Queensland,

Vaillancourt RE (2002} Using molecular markers as a
diagnostic tool in eucalypt forestry. Lecture 9 May, for
INTA snd Bioforest, Conception, Chile,

Whittock SE Apiolaza LA, Pous BM (2001) Breeding
for sustainabiity in Ewealyptus globulus. Poster
at ‘CRC Science Supporting Innovation Rescarch
of Astarctic and Forestry CRCy™ 7 May. Hobarl,
Tasynaia,

Whittock SP (2001} Breeding for sustainability in
Eucalyptus globulis, Serstnar at ‘laoductory Phiz
Seminar’ 17 August, for School of Plant Sciences,
University of Tasmania, Hobart, Tasmania.

Whittock SP, Apiolaza LA, Potts BM (2001} Breeding
for sustainability in Euwcalyprus globulus. Poster at
CCRO-SPE Annnal Meeting’ 28-31 October, Caloundra,
Queensland.

Williams DR (2002} Enhancing flowering in cucalypts
with paclobutrazol. Seminar at “Seedlest” 8 Febroary.
Hobart, Tasmania,

Sustainabie Management Program

Bail { (2001) So where is the right place © grow
bluegums? Presentation at ‘CRC-SPY Annual Meeting”
28-31 Octoher, Caloundra, Queenstand,

Bataglia M (2001) Anticipating second rotation
decline, Presemtation st "CRC-SPF Anpual Meeting’
28-31 October, Caloundra, Queensland,

Batiaglia M (2002} Thinking Like a Tree: process-
based modelfing of forest growih. Presentation at *CRC
Science Supporting Innovation Research of Aatarctic
and Forgstry CRCy", 7 May, Hobart, Tasmania,

BaitaghHa M {2002) Sustainable plantations and
sustaining landscapes. Presentation at ‘El simposio
internacional  sobre  socioeconomia,  tecnologia,
patologia y sostenibilidad del Encalypte’ 29 May 2002
- 1 Jutie, for Spanish eucalypt researchers and ENCE
management. Poutevedra, Spafn.

Blumfield TT (20013 Using 15N-labelled slash 1o study
the decomposition of post-harvest residues. Field Day
at *‘CRO-SPF Annual Meeting’. Imbil State Forest,
Queensiand.

Bilumficld T) (2001 Nitrogen dynamics and eycling in
hioop pine plantations. Field Day at ‘CRC-SPROQFRI
Hloop Pine Soils and Nutriton Field Day’ for QFRI.
I3P1-Forestry. Gympie, Queensland.

Stamfield T, Xe 7ZH (2001 Using '""N-labelled
fertitisers and soil to investigate Hoop Pine seedling
N uptake in a glasshouse. Poster at "CRU-3PF Annual
Meeting’ 28-31 October. Caloundra, Queensland,

Blumfield T) (2001} Nitrogen mincealisation foliowing
hoop piue harvest, Presentation at “CRC-SPF Annual
Meeting’ 28-31 October. Caloundra, Queensland,

Bhunfield T (2002) The potential for nitrogen loss
in the inter-rotation and early establishment phase of
Hoop Pine plantations. Field Day at ‘CRO-SPROQPRE
Hoop Pine Soils and Nutrition Fleld Day’ for QFRI,
DPLForestry. Gympie, Queensland,

Pubb KA {20013 Soil management after clearfelling.
Presentation at ‘CRC-SPF Annoal Meeting’ 28-31
October. Caloundra, Queenstand,

Catchpoole KJ, Harding KJ (2001) QFRI Decision
gepport  tools. Semimar 25 luly. Indooroopilly,
Queensiand.

Catchpoate KJ (2002) Development of & sitvicalaral
decision support system for exotic pine plantations,
Seminar 10 August, for Queensland Forest Research
Institute, Gympie, Queensland.

Chen C (2001} Carbon and nuttent dynamics and
associated microbiological processes ln forest soils:
Effects of afforestation and management. Presentation
at “Griffith University Public Seminars’ 12 December,
for Griffieh University. Brisbane, Queensland,

Close DO {2002y Secdling stress physiology and
nursery management practice. Poster at "CRC Science




70 CRC for Sustainable Production Forestry — Annual Report 2001/02

Supporting Tenovation Research of Antarctic and
Forestry CRCs’ 7 May. Hobart, Tasmania.

Comerford NB, Hua L, Jokela EI, Barros NE, Adeghidi
H, Smethurst PI{206 11 A nutrient aptake model and its
usefulness for southern pine management. Presentation
at ‘Soil Science Society of America Annual Meoting’
25 Getober. Charlotse, North Carolina, USA.

Davidson NI (2001} Plantation forestry in Tasmania
{soil nutrition, molecniar biology and mammalian
browsing), Presentation at “falk to Mutchins Schoot
Matric class” Oct. 2001, 22 October 2000, for The
Hutching School. Hobart, Tasmania,

Davidson NJ, Gibbons AX 2001y Gordon River
riparian vegetation assessment update to the Integrated
Impact  Assessment  Statement,  Presentation  af
‘Basslink Project hearings to the Joint Assessmeny
Panel’ 16 October 2001, for Departiment of Primary
Industries, Water and Environment. Hadley’s Hotel,
Hobart, Tasmania.

Lunt MA (2001) Clones or scedlings. Presentation at
‘CRC-SPF Annual Meeting' 28-31 October. Caloundra,
Qucensland.

Lee D (2001} Optioas for tropical and subiropical
environments. Presentation at ‘CRC-SPF Annual
Meeting® 28-31 October. Caloundrs, Queensiand,

Mathers NI, Xu ZH (2001} Soil organic matter
characterisation in 4 two-year-old exotic pine hybrid
plantation using solid-state "C NMR spectroscopy.
Poster at "CRC-SPF Annpal Meating” 28-31 October.
Caloundra, Queenstand.

Mitchell ADD (2001) Effect of nitrogen and phosphorus
fertilisation on base cation availability. Presentation at
‘CRC-SPE Annual Meeting 28.31 October. Caloundra,
Queensiand,

Nyvold U (2001 Beonomies of alternative silvicultural
systems in lowland wet euclaypl forest - a study at the
Warea Silvicultwral Systems Trial, Seminar at ‘CRC-
SPF Seminar Series” 10 August. Hobart, Tasmania,

Ryan PA {2001) Matching cucalypt species to sites,
Presentation at “CRC-SPF Anpual Meeting’ 28-31
Getober, Caloundra, Queenshand.

Smethurst PI (20017 fssues and trends in eavirotmental
aspects of forestry. Presentation at ‘Royal Society

of Tasmania, Public Symposium Forests and the
Environment’ 9 October. Hobart, Tasmania,

van Putten | {2001} Modelling forest owner behaviour
in north-west Tasmania. Presentation at ‘CRC.
SPE Anoual Meeting' 28-31 October. Caloundrs,
Queensland,

Ku ZH (2001 CRC/ARC/QDPI Forestry: collaborative
research in forest ecosystems - opportusnities and
challenges. Presentation at “Gritfith University Public
Seminars’ 12 December. Brishane, Queensland.

Resource Protection Program

Allen GR (2001} Parasitoids  and  managing
Chrysoptharte  agricola.  Presentation af CRC-
SPE Annual Meeting” 28.31 October. Caloundra,
Queensland,

Barry KM (2002) Acacia mangium heattrot in
Indonesia: Overview of the current ACIAR project,
Seminar at ‘Tnvited Lecture’ 20 Feb. 2002, for CSIRO
Forestry & Forest Products, Yarralumla, ACT.

Barry KM {2002y Many roads lead fo innovation:
Examples of discase and pest management research in
cucalypius plartations. Presentation at “CRC Science
Suppoerting fnnovation Research of Anmtarctic and
Forestry CRCs" 7 May. Hobart, Tasmania.

Bulinski I, Alexander R, Matthiessen IN (2001 A
novel approach b managing African Black Beetle,
Presentation at ‘CRC-SPF Anmnuval Meeting' 28-31
October, Calonndra, Queensland.

Fyles A, Davies NW, Mohammed CL (2001 Anatomy
and chemistry of wound tissee In Egcafyprus nitens and
E. globulus. Poster at 'CRC-SPF Apnual Meeting’ 28-
31 Getober, Caloundra, Queensland,

Eyles A (2001} Anatomy and chemistry of wound
tissue in Eucalypus globulus and F. nitens. Seminat
at ‘Mic University Seminar Series’ 6 November, T,
Japan,

fivles A, Mohammed CL, Davies NW {2001} Bucalypt
rec responses to wounding, Presentation at 'CRC
SPF Annual Meeting® 2831 October. Caloundra.
Queenshand.

Irignto R (2002} Pests, diseases and mycorrhizaes
indonesian forest plantations. Seminar at ‘CRC-SPF
Seminar Series” 25 Janvary. Hobart, Tasmania,
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1o Mar K, MeAsthur C (20023 Marsupial herbivores in
the Jandscape - do patterns of habitat use by mdividuals
reflect those of the population? Presemtation at “3ih
International Theniological Congress, Sun City, South
Africa’ 12-17 August 2001, South Africa.

McArthur € (2001} Linking foraging decisions
of marmoalizn herbivores: from  plant chemistry
o lapdscape. Presentation at ‘8th International
Theriological Congress, Sun City, South Africa” 12-17
August 2001, South Africa,

NMeArthur C (2001 Browsing  management and
alternatives to current methods. Presentation at “Royal
Society of Tasmania, Public Symposium Forests and
the Boviromment' 9 October, Hobart, Tasmania,

MeArthar C (20017 Herbivore foraging decisions from
Jeaf to landscape. Seminar at “Zoology Seminar Series’
17 October. Hobart, Tasmania,

Nahrong HF (2001} Phenology of the southern
encalypt beetle Chrysophtharia agricola (Chapuis)
(Coleoptera: Chrysomelidae: Paropsini) in Tasmania.
Poster at “CRCO-SPE Anneal Meeting 28-31 October,
Caloundra, Queensiand.

(Reilly 1 {2001} Potential for breeding browsing
cosistant stock, Presentation at ‘CRC-SPF Anoual
Meeting” 28-31 October, Caloundra, Cueensland,

OReilly 1. McArthur C, Potis BM {2001) Foraging
decistons by marsupials: the rofe of plant genotype.
Poster at ‘8th Tnternational Theriological Congress,
Sun City, South Africa’ 12-17 August 2001, South
Africa,

Rapley 1., Allen GR, Potts BM (2001} Rapid screening
of Eucalypius globulus genotypes for increased
Autumn Gum Moth, Muesampela priveta. resistance
using a tent bioassay. Poster at ‘CRC-SPY Asnaal
Meeting’ 28-31 October. Caloundra, Cueensland.

Rapley L, Allen GR, Pous BM (2002) Rapid screening
of Bucalypfus  globulus  genolypes for increased
Autumn Gum Moth resistance using a tent bioassay.
Poster al ‘CRC Science Supporting  Imnovation
Research of Antarctic and Forestry CRCs" 7 May.
Hobart, Tasmarnia,

Redgrove HL, Allen GR, Close DO {2001 Some like it
s0ft, some Tike it hard: Palatability of FEucalyptus nitens
seediings 1o Heferonyr spp. Poster at CCRC-SPF Annual
Meeting” 28-31 Gotober. Caloundsa, Queensiand.

Redgrove HL, Allen GR, Close DO (2002) Some like
it soft, some tike it hard: Pajatability of Eucalyptis
nitens seedlings to Heteromyx spp. Poster &t CREC
Science Supporting Inpovation Research of Antareiic
and Forestry CRCs’ 7 May. Hobart, Tasmania.

Rice AD, Allen GR (2001) Phenology and rates
of population increase of Hadys pearopsidis and
Lixophaga sp. - two of the primary Tarval parasitoids
associated with Chrysophtharta agricola. Poster at
{CRO-SPE Anpual Meeting’ 28-31 October. Caloundsy,
Cueensland.

Steinbager MJ (2001) The Hfe history of Autumn
Gum Moth in relation 1o host utilisation, Pregentation
for ANU, Division of Botany and Zoology. Canberra,
ACT.

Steinbager M1 (20013 Prospects for managing
populations of Autumn gum moth {Geometridag) in
eugalypt plantations in southern Australia. Presentation
for Pacific Porestry Centre, Canadian Forest Service.
Victoria, Canada.

Steimbauer MY (20017 Summary of CRC-SPF Awtinn
Cum Moth research in Canberra. Presentation for
CSIRG Forestry and Forest Products, Canberra, ACT.

Steinbauer MI, Short MW, Wharon T, Floyd RB
(2001} A multi-faceted approach fo reductng reliance
upon insecticides to manage Autuma Gun Moth.
Paster at ‘CRO-SPF Annual Meeting’ 28-31 October,
Caloundra, Queensiand.

Steinbaver MU (2002) The impact of osect damage
to a healthy tree and possible control. Presentation at
‘Australian Master TreeGrowers Program: Insects and
Farm Forestry' 21 May, for Landholders involved in
on-farm revegetation and farm forestry. Wages Wagga,
NEW.

Yee M (20011 Beetles, fungi and rotted  wood:
Implications for native forest management in Fasmania,
Poster at ‘CRC-SPF Annnat Meeting” 29-31 Qctober.
Caloundra, Quecnsiand.
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Media Activities
Print

The Mercury, 2001, N Davidson: ‘Riverbank fear over
Rasslink’. 17 October,

Onwood, 2001, M Battagha: ‘Accounting for declining
stand productivity’.

Onwood, 2002, D Close: ‘New light on frost damage’.

Australian Forest Grower, 2602, P Smethusst: ‘Fertiliser
mranagement issues for farm forestry”.

Border Watch, 2002, T McRae: “World-firgt timber era:
Artificial breeding technology to generate growth’, 14
Hune,

Electronic media

ABC Radic National, I Rekd interview on Genetic
pollution, 12 October 2001,

ABC Radio National, M Steinbaner; interview about
Like moths o a landing light. March 2002,

ARC Radio 936 Hobast, G Dutkowski & W F Budd:
interview about The role of Tasmanian CRCs in
innovation. 9 May 2002,

ABC-TV Stateline, ) Close: interview on Investigation
of effects of fulure greenhouse scenarios on plant
growth and herbivores. 7 June 2002,
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Technology Transfer Activities

73

Date  Function Topic Reach Program Time
2001
Jul Seminar CGeneric research and development supporting the Encalypt 30 GI 80 min
Hobart, Tasmania  Breeding Programs in Shell Forestry companies in South
America
R Griffin
Jul Scminar Overview of Tree Improvement Programs at Novth Carolina ELH Gl 3G min
(rympie, State University
Queensiand B Li
Tl Poster The role of selection in maintaining spatial vatiation within a 1631 -
Melbourne, eucalypt population
Victorka R King, F Hughes, BM Potts, D Lee
Rt Presentation Prospects for managing populations of Aufumn gum moth 20 R¥P 60 min
Victoria, (anada {Geometridae) i evcalypt plantafions in southern Australia
MI Steinbaver
Hul Seminar QFRI Decision support tools 30 M 60 min
indooroopilly, K3 Catchpoole, KJ Harding
Cueenshand
ful CRC-SPE Eucalyprus globudus fertiliser and paclobutrazol treatment trak Gi -
Confidential Hstablishiment report
HReport DR Wiliams
Tul Poster Breeding for sustainability in Eucalyptus globulus 46 Gl -
Hobart, Tasmanta  SP Whitteck, LA Apiolaza, BM Potis
Aug  Presentation Linking foraging decisions of mammalian herbivores: from plant 50 RP 15 min
Sun City, South chensiry to landscape
Africa C McArthur
Aug  Presentation Marsupial herbivores in the landscape - do patterns of habitat use 50 RP 15 min
Sun City, South by individuals reflect those of the population?
Africa K le Mar, C McArsthur
Aug  Poster Foraging decisions by marsuplals: the role of plant genolype 2060 RP/ Gl -
Sun City, South ¥ O'Reilly, C McArthur, BM Potts
Africa
Awg  CRC-SPF No. 63 Report on the ACACA (AFFA} funded 2001 Encalypt 39 Gi
Technical Report Mission to China
BM Pouts, GW Dutkowski, PI Smethurst, RE Vaillancount
Awg  Seminar Heopomics of alternative sibvicultural systerns in lowland wet 35 SM 120 min
Hobart, Tasmania  euclaypt forest - a study at the Warra Stlvicultural Systems Trial
1] Nyvold
Aug  CRC-SPE No. 64 Hentification of Pinus spp. microsatellites polymorphic i3 GI -
Technical Report  in Pimus efliontii and P. ellionii X P. cavibaen F1 Hybrids. Series
Il tests
M Shepherd, MJ Cross, MJ Dieters, RI Henry
Aug  Presenfation Asgsessing the risk and management of genetic pollution 26 Gl -
Canberra, ACT NJ Bavidson
Aug  Seminar Breeding for sustainability in Eucalyptus globulus 30 Gl 60 min
Fobart, Tasmania  SP Whittock
Aug  CRC.SPF No. 65 DINA Fingerpriating of putative ramets from QFRI ortet 5 (i -
Technical Report  EFH4Y nsing microsatellite markers
M3 Cross, M Shepherd
Ang  CRC-SPF No. 67 Verifying interspecific hybrids between Piaus ellioftii I3 Gi :

Techaical Report

var. elfioiil and P. caribaea var, hondurensiy using
microsatellite or chloroplast markers
M Shepherd. MI Cross, M¥ Dicters, R¥ Henry




T4  CRC for Sustainable Production Forestry - Annual Report 2001/02

Date  Function Topic Reach Program Yime
|
Aug  Hot Off the Sead No. 38 Peak flowering time of Eucalvprus globulus is under 56 Gl E ‘
Bed strong additive genetic control
LA Apiclaza, BM Potts, PL Gore, I3 Pilbeam
Aug  Seminar Development of a silvicultural decision support systemn for exotic 36 SM 60 min
Gymple, pine plantations
Oueensland KJ Catchpoole ‘|
Sepr  Technology Field System ~ Browsing Mositoring RP/ - k
FTransfer Project { MeArthur, M Matsuk:, G Dutkowski ETT
Hobart, Tasmania
Sept  CRC.SPF No. 68 The causes and treatment of post-harvest stainiag in 28 RP - ‘
Technical Report Blackwood {Acacia melanoxyion) wood
K Barry, M Hail, CL Mobhammed, CL Beadle ‘
Oct Industry Project Review of Partners” systems - Health Monitoring I6 RP -
Victoria & WA I Matsuki, G Duitkowski
Oct Pregentation A nutrient uptake model and its usefulness for southern pine 200 SM 60 min
Charlotte, North management
Caroling, USA NB Comerford, L. Hea, B Jokela, NF Barros, H Adegbidi, P
Smethurst
Oct Workshop GenPest 2001 A Slice of Life 20 Gl | day

Hobart, Tasmanta

Maximising outcrossing rates in Fucalypius globalus
B Patterson

Why aren’t we using economic breeding objectives?
LA Aplolaza

Genetic parameters for Fucalvptus nitens solid wood trait and
refationships with pulpwood traits
PD Kube, CA Ravmond

Genetic variation in resistance of Eucalyptus globulus 1o Avtumn
gum moth and 18 association with cuticnlar waxes and foliar oils
TIH Jones

Spatial analysis of forest genetic trials
GW Dutkowski, § Costa e Silva, AR Gilmour
Report on the recent RO Dfernational symposium |
"Developing the Escalypt of the Futare® |
BM Potts
Oct Symposiim Royal Society of Tasmania Public Symposiam 200! 300 I day
Hobart, Tasmania  ‘Forests and the BEnvironment’

The nature of forests

M Brown

The genetic resource and gene movement in cucalypis Gl
JReid

Browsing management and slternatives o corrent methods RP
 McArthr

Tssues and trends in environmental aspects of foresiry SM
PI Smethurst

Oct Seminar Herbivore foraging decisions from leaf 1o landseape 30 RP &) min
Hobart, Tasmania € McArther

Cet CROQ-SPE No. 74 Compilation of Partners’ Seed Orchard Manuals 130 Gl
Technical Report GW Dutkowskie

Get CRC-SPF No, 76 A synthesis of rural tree decline and revegetation 15 Shi
Technical Report  research, vegetation establishment and species selection survey,
and description of future rescarch
DC Cloge, NI Davidson it
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| Pate  Function Topic Reach Program Time
' Gt Freld Day Using 15N-labelled slash to study the decomposition of post- 86 SM 25 min
I Trabil State Forest,  harvest residues
Queenshand TI Blumfield
Oct CROCSPF No. 70 Proposal for large-scale GTL detection experiments in 21 Gl -

Technical Report hybrid pines
M Shepherd, M Dieters, S Carson

Oct Presentation The 1ife history of Autumn Gum Moth in relation fo host 20 Ry a0 min
. Canberra, ACT utilisation
MI Steinbauer
Ot CRC-SP¥ No. 69 Identification and netivity of the sex pheromone of 6 Ry -

Technical Report Autumn Gum Moth )
MI Steinbauer, TH Bellas, FP Schiestl, Mi Lacey, F Ostrand

Oct CRC-SFF Proposal for the application of marker-aided selection for tropical G -
Confidential hybrid pines in Queensland
Report M Shepherd, M1 Dieters, SI Carson

Ot HotOff the Seed  Now 39 Molecular data shows that the Jeeralang provenance of 50 Gi -
Bed Eucalyptus globudus clearly belongs to subspecies globrdus

RC Jones, XA Steane, BM Potls, RE Vaillancourt

Get Meeting CRC-SPE Annual Meeting LG 3 days

Caloundra,
: Queenshand
Poster Using 15N-labelled fertilisers and soil to investigate Hoop pine SM

seedling N uptake in a glasshouse
TY Blumfield, 7H Xu
Poster Some Hke it s0ff, some Hke it hard: Palatability of Evcalyprus RP
nitens scodlings 1o Heteronyx spp
HL Redgrove, GR Allen, DC Close

Poster Rapid screening of Eucalyprus globulus genotypes for increased RP
Autumn gum moth, Mnesampela privare, resistance using a tent
bioassay
i Rapley. GR Alien, BM Pous

Poster Fingerprinting applications of chioroplast DNA Gi

15 Freeman, SF Wihittock, GE McKinnon, DA Steanc, BV BM
Pors, RE Vaillancount

Poster What animals are necessary for high seed prodoction in cucalypt Gi
| seed orchards?
A Hingston, P McQuillan, BM Pous
Poster Fine-scale molecudar and quantitative genetic varlation in g Gi
Corymbia population
R King, § Hoghes. 1 Lee, BM Poug

Poster Anatomy and chemistry of wound tissue in Fucafyprus nifeny and RP
E. globulus
A Hyles, NW Davies, CL Mobammed

|
|
| Poster Paternity analysis in & Eucalypius nitens clonal seed orchard Gl

C Grosser, RE Vaillantcourt, BM Potts, H O'Sullivan
Poster A muhi-faceted approach to reducing reliance upon insecticides 1o R¥P

manage Autumn Gum Moth
|. MI Steinbauver, M Short, T Wharton, RB Foyd

' Poster Phenology of the southern eucalypt beetle Chrysophtharia RP
agricole (Chapuis) (Coleoptera: Chrysomelidae: Paropsing) in
Tasmania
HF Nahrang
Poster Phenology and rates of populalion increase of Fadya paropsidis R¥

and Lixophaga sp. - two of the primary Jarval parasitoids
assockated with Chrysophtharta agricola
AL Rice, GR Allen

' Poster Breeding for sustainability in Eucadyprus globulus Gi
SP Whittock, LA Apiolaza, BM Potts
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Date  Function Topic Reach Program Time

Poster Soil organic matter characterisation in a two-year-old exolic pine S
hybrid plantation asing solid-state 13C NMR spectroscopy

NJ Mathers, ZH Xu

Poster Beetles, fungi and rofted wood: Implications for native forest RP
management in Tasmania
M Yee

Presengation Optimising seed quality for deployment Gi
RE Vaiflancoust, B Patterson, C Grosser, BM Potis, PL Gore

Presentation Bucalypt tree responses to wounding RP
A Eyles, CL Mohammed, NW Davieg

Presentation ‘The role of molecular genetics Gl
M Shepherd

Presentation So where is the right place to grow Blue gums? SM
1 Bail

Presentation The potential for and risks of genetic poliution GI
RC Barbour

Presentation Matching eucalypt species 1o sites Shi
PA Ryan

Presentation Soil management after clearfelling SM
KA Bubb

Presentation Anticipafing second rofation decline SM
M Battagiia

Presentation Clones or seedlings SM
MA Hunt

Preseatation Hybrids vs pure species: when are hybrids an advantage? Gi
MJ Dieters

Presentation BEarly and indirect selection Tor wood properties in the Pinus G
eltiotrii 3 P. caribaea hybrid and parenial species
> Kain

Prasentation Genetic control of vegetative propagafion traiss GI
R Mellick

Presentation Options for tropical and subtropical environments SM
Dlee

Presentation Potential for breeding browsing resistant stock RP
J O'Reilly '

Presentation Key issues for nurseries and seed producers Gl
I Ravenwood

Presentation Selecting wood properties in the nursery: how close are we? i
GF Moran

Prasentation Nitrogen mineralisation following hoop pine harvest Sn
T Bluméield

Presentation Fffect of nitrogen and phosphorus fertilisation oa base cation SM
availability
AL Mitchell

Presentation Modelling forest owaner behaviowr in north-west Tasmania SM
I van Putten

Presentation Parasitoids and managing Chrysoptharta agricola RP
GR Allen

Presentation A novel approach io managing African black beetle RP
J Bulingki, R Alexander, JN Matthiessen

Presentation New developments in quantitative genetics 1
LA Apiciaza

Game Forest Fortune ETT

T Bildstein, GW Dutkowski
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Pate  Function Tapic Reack
O¢t Presentation Gordon River riparian vegetation asscssmcr;t wpdate to the Integrated 50
Hobart, Tasmante  lmpact Assessmenl Statement
NI Bavidson, AK Gibbons
Oct Presentation Plantation forestey in Tasmania {soil nutrition, molecular biclogy and 12
Hobarl, Tasmaniz  mammalian browsing}
NJ Davidson
Nov  Meeting STBA Technical Commiliee 12
Creswick, Victoria 1. Apiolaza, R Vaillancourt
Nov  Meeting STBA Eucalypt Steering Committee 8
Melbourne, G Dutkowski
Victoria
Nov  Meeting STBA Pine Steering Commitiee 10
Melbourne, G Dutkowski
Victoria
Nov  Meeting STBA Boand Meeting g
Melbourne, G Dutkowski
Victoria
Nov  Meeting STBA Annoal General Meeting L]
Melbourne, G Dutkowski
Victoria
Nov  Pest Offf No. 6 A sex pheromone Iure for Aptumn gum moth s now closer! 56
MI Steinbauer
Nov  CRC-8PF No. 73 Inter-provenance hybridisation in Pinus caribaea var. 34
Technical Report  hondurensis — performance and genetic control on two sites in
Queensland
A Johinston, M Dieters, HS Dungey, DG Nikles, HM Wallace
Nov  Seminar Anatorny and chemistry of wound Ussue In Fuealyptus globulus and 20
Tau, Jlapan I, pitens
A Eyles
Nov  (CRC-8PF No. 66 Paternity testing and DINA fingerprinting in bybrid pines i8
Technical Report using microsatettite markers
M Shepherd, MT Cross, MJ Dieters, RJ Henry
Nov  CRC-SPF No. 75 Establishment report for Encalypius ovata x B nitens hybrid 2%
Technical Repost trials (CRC2000, 1) at Arnolds Block, Lilydale, Tasmania
RC Barbour, BM Potts, RE VaiBlanconurt
Nov  Hot Gff the Seed No. 40 Genetic variation in freezing tolerance of Hucalypius globudus 50
Bed seedlings
WN Tibbits, T White, GR Hodge, NMG Borralho
Nov  Hot Off the Seed No, 41 Issues of real cold hardiness in Evcalyptus nitens H
Bed WN Tibbitg, GR Hedge
Nov  Hot Off the Seed No. 42 Diversily of vwo lignin genes in Evcalyptus globulus, E. 50
Bed grandiz and E. arophiylia
RE Vaillancourt
Nov  Pest Offt No. 7 Plant infochemicals combine with sex pheromones (o enlarge 53¢
beetle mating swarms; another call 10 focus more research into nsect
and plant chemical ecology?
M) Steinbaver
Nov  Seminar Hybridisation of Encalypius 15
Lizenore, NSW BM Pous, H Dungey, P Volker, P Tilyard
Nov  Presentation Summmary of CRC.SPF Avtoemn gum moth research in Canberra 25
Canberra, ACT MI Steinbauver
Nov  Preseptation CpDNA phylogeography of Bucalypts 25
Lismore, NSW RE Vaillancourt, GE McKinnon, 3P Whittock, I Freeman, DA
Steane, BM Potts
Nov  Presentation CpDINA phylogeography of Bucalypis i5
Gympie, RE Vaillancourt, GE McKinnon, SP Whittock, J Freeman, DA

Oueensiand

Steane, BM Pouy

Program Time

M 40 min

SM 40 min

G L

GI =

Gl -

G -

RP E

GI -

RP A3 min

GI -

i -

G -

§H s

G -

RP -

Gl 4 min

Ry 60 min

(i 30 min

i 30 min




78  CRC for Sustainable Production Forestry -~ Annual Report 2001/02

Date  Function Tapic Reach Program Time
Nov  CRC-SPF Growth and reproductive responses of young Eucalyptus plobulus 811 B
Confidential rees (o pollarding and paclobutrarol trestment
Report DR Witliams
Nov  Beyond the Black  No. 23 Changes in soil feriility are reflected in soil carbon and 15 SM -
Stump nitrogen pooks
S Ward, ZH Xu, | Phillips, T Blumfield
Nov  Beyond the Black  No. 24 Silvicultural decision support with process-based forest 1G0 SM -
Stunp growth models
M Battaglia
Dec Technology Seed Orchard Manual Gi/ -
Transfer Project B Pouts, 3 Williams, G Dutkowski, W Tibbis ETT
Bec  Meeting Pest Management and Monitoring, Timbercorp 8 RP -
Albany, WA™ A Loch, M Matsuki, G Dutkowskl
Pec Meeling Browsing Damage Management Group 1Y RP/ -
Perth, Tasmania € MoeArthur, G Datkowski, M Matsukd HIT
Dec  Workshop TREEPLAN National Genetic Evaluation of P, radinm-BV prediction 8 G 3 days
Creswick, Victorta L Apiolaza, G Dutkowski
Dec Mot Off the Seed No. 43 Linking variation in lignin genes (o wood guality 530 Gi -
Bed F Poke, IB Reid, CA Raymond, RE Vaillancourt
Bec  (CRC-SPFE No. 77 Communicating financtal aspects of fayn forestry 36 SM -
Technical Report 13 Saccardi, T Tabart, A Fulton
Pec  CRO-SPF No. 78 Description of system framework for the silvicehiural decision 18 SM -
Technical Report  support system in Queensland Forestry
KI Catchpoole, MR Nester
Dec  Presentation CRC/ARC/QDPI Foresury: collaborative research in forest ecosysiems 20 SM 340 mun
Brishane, - opportunities and challenges
Queensland ZH Xa
Dec  Presentation Carbon and nutrient dynamics and associated microblological 20 SM 30 min
Brishane, processes in forest soils: Effects of afforestation and management
Queenskand C Chen
Dec  Beyond the Black  No. 23 How do K. nitens seedlings adjust to transplant shoek? el SM -
Stump DC Close, CL, Beadle
2062
Jfan  Web page Population Genetics | -
i, Apiolaza
Jan  Seminar The role of remote sensing In the management of mative forest and 390 R¥ S min
Hobart, Tasmania  plantations
C Stone
Jan  Seminar Pests, diseases and mycorrhizaes in Indonesian forest plantations 20 RrRP 90 min
Hobart, Tasmania R friamo
Jan  Hot Off the Seed No. 44 Physical and chemical wood propesties of Bucalypius 50 G -
Bed globulus: racial variation and genetic parameters
LA Apiolazs, CA Raymond
‘Feb  Industry Project Estimating the vaiue of breeding FEucalyprus globulus GI/ 5 days
Manjimup, WA B Greaves, GG Dutkowski HTY
Feb  Meeting STBA Board Meeting 9 Gi -
Melbourne, G Durkowskd

Victoria
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Date  Function Topic Reach Program Time
fieshy  Hot Off the Seed No., 45 A genelic marker for verification of P, elliottii var. effionii X 50 GI s
Bed P. caribaea var. hondurensis ybrids
M Shepherd, MI Cross, MI Dieters, RJ Henry
Feb  Pest Offf No. 8 Simple ptantation pest risk model can be useful if calibrated M RP -
M Matsuki
Feh  Pest Off! No. ¢ Asian gypsy maoth poses low (0 moderate risk to temperate 590 Ry -
Australian plantations
M Matsuksi
Feb  Hot Off the Seed  No. 46 Intraspecific chloroplast DNA variation and population 50 Gl -
Bed structure it Eucalyptus grandis revealed by single sirand conformation
polymorphism (SSCP)
ME Jones, M Shepherd, RI Henry, 1 Schoer, A Delves
Febh  CRC-SPE Ng. 72 Climate in the Florentine Valley 14 M -
Technical Report  CC Baillie, P§ Smethurst
feb  Workshop SeedFest 20 1 1 day
Hobayt, Tasmania
Pollination ecology of Bucalyptus globulus and E. nitens
AR Hingston
Paternity analysis in an Excafyptus nitens seed orchard
C Grogser
Enhancing flowering i cucalypts with paciobutrazol
DR Williams
Pactors affecting outcrossing and pollen flow in E. globuius seed
orchards
8 Patterson
Self-incompatibility in . globulus
M McGowen
Processing eucalyptus seed
M Lavery
Feb  Workshop SeedFest 56 Gl 1 day
Melbourne,
Victoria
Setf-incompatibility in Encalyprus globulus and E, nitens
L. Powund
Pollination ecology of Bucalyptus globulus and E. nitens
AB Hingston
Paternity analysis in an Eucalyptus nitens seed orchard
C Grosser
Yactors affecting ouicrossing and polien flow in B, globulus seed orchards
B Patterson
Seed maturation in E. globulus
¥ Sasse
Seed production systems for dry zone eucalypts
C Harwood
Febh  PField Towr SeedPest Industry Visit — Seed Orchard Management Bt Gl i day
Victoria B Potts
; : S " ia o RF 30 min
Feh  Presentation The impact of msect damage 10 2 healthy tree and possible control 12
Wapga Wagga, M3 Steinbauer
NSW
. . . . . . Ry 40} tnip
Feb  Seminar Acacia mangium heartrot in Indonesia: Overview of the current ACIAR 44
Yarralumla, ACT  project
KM Bary
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Date  Function Topic Reach Program Time
Mar Meeting Markets for products and services of forests - ANU Forestry Research BT -
Canberra, ACT Colloguiom 2
{UN Bhat
Mar  Workshop FPinuy radiata breeding value prediction Z i/ 3 days
Mt Gambier, A G Dutkowski ETT
Mar  Seminar Manipalating sexual reproduction in eucalypts: doing it with Bloe gums 50 Gl 40 iy
Hobart, Tasmania M MeGowen
Mar  Field Tour NutFest - Fertiliser managenment of low LAl epcalvpts 26 SM | day
Tasmania P Smethurst
Mar CRC-SPF No. 79 Verilying parentage of 2 large PEE x PCH population for 14 Gl -
Fechnical Report genetic mapping using microsatellite markers: Black Swamp Plantation
M Cross, M Shepherd
Mar  Hot Off the Seed Nao. 47 Hvidence for simple genetic control of rooting in cuttings of 50 Gl -
Bed the hybrid between Pinus efllondd var, ellionii and P. caribaea var,
hondurensis
R MeHick, M Shepherd, MJ Dicters
Mar  Pesgt OFf No. 16 Bracken reduces browsing 50 RP .
C McAsthar, B Pletrzykowskl, 11 Hizgerald, A Goodwin
Mar  Presentation The potential for nitrogen loss in the inter-rotation and early 30 SM 3 min
Gympie, establishment phase of Hoop Pine plantations
Queensland T¥ Blumiteld
Mar  Presentation Nitrogen dynamics and cycling n Hoop pine plantations ElY SM 20 min
Gymple, TJ Blumfield
Queenshand
Mar  Preseatation The effect of feruliser and paclobutrazol on flowering in E. nifens 15 Gl 20 min
Nunamara, Pi Smethorst, DR Williams
Tasmania
Mar  Beyond the Black  No. 26 Does nitrogen fertilization improve soll fertility in a Hoop pine HO SM -
Stump plantation?
CR Chen, 711 Xu, IM Hughes
Mar  Beyond the Black  No. 27 TFhe potential for nitrogen loss in the inter-rotation and early 160 SM
Semp establishment phase of hoop pine plantations
TI Blumbeld, 7H Xu
Apr Field Tour ACACA Chinese Delegation 8 GY /7 Sh T days
Tasmania B Potuts, P Smethurst
Apr Seminar A death sentence for a forest ~ the Mountain Phue Beetle in North 23 RP 903 min
Hobart, Tasmania  America
A Carroll
Apr Pest G No. 11 Narural enemies greatly reduce Chrysophtharta agricola 50 RP -
nurhers
GR Allen
Apr  CRC-SPF No. 81 Evaluation of non-destructive methods of meassuring growth 3l GIF SM -
Technical Report stress in Eucalyprus globulus: relationships between strain, wood
propertics and stress
CA Raymond, PD Kube, AD Bradley, L Savage, EA Pinkard
Apr CRC-SPF No, 80 Effect of seedling characteristics at planting on rabbit browsing RP -
Technical Report in Encalyptus globulus plantations
C MceAxthur, R Appleton, C Pye
Apr Workshop WoodFest - Wood properties of Slash X Caribbean Pine Hybrids 40 L] bday
Gympie, Processing cucalyptug seed
Queensland M Lavery

Introduction and industry perspective

A MoNaught

Non-destructive techniques for the sssessment of wood properiies
A MeNaught
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Date  Function Topic Reach Program Time

” Incorporating wood guality assessments into series I1I cloaal tests
M3 Dieters, WR Peters
Breeding for wood properties in Slash x Caribbean Pine hybrid
iy Kain
Wood properties of series Il clones and prospects for a 20-year rolation
with F1 clones
KI Harding, TR Copley

Wood properties of the Slash « Caribbean Pine hybrid compared to its
parental species

KI Harding, TR Copley

Wood properties of the Slash x Caribbean Pine hybeid compared to its
parental species

[ Kain, K Hardiag, M3 Dicters, B Li

Vagiation i wood density among ramets of ¢343

P Toon

Molecular genetic studies of wood properties in the Slash X Caribbean
Pine F1 hybrid

M Shepherd
Apr  Beyvoadithe Black  Ne. 28 Disc culibvation, nitrification and nitrogens leaching in the carly 100 SM -
Stump establishiment phase of 4 hoop pine plantation
T Blamfield, 73 Xu, CR Chen
Apr  Beyond the Black  No. 29 Rags to riches: Estimating leal area index {L.AD 160 SM -
Stump ML Cherry, C Macfarlane, PF Smethurst, CL. Beadle
; | May Technology Review of Partners Systems -~ Nutrition Management SM/ -
‘ Transfer Proicct P Smethurst, G Holz, G Dutkowski BEYT
| May  Seminar Blue gums international — Eucalypruy globulus genetic parameters 56 i 6{ min
Fobart, Tasmania G Lopez
| May  Lecture Using molecular markers as a diagnostic tool in cucalypt foresty 106 Gl 6{) min
Conception, Chile  RE Vaillancourt
May CRC-SPF No. 61 Soil Fertitity Assessment: Survey and Training Using & Quick- 67 SM -
Technical Report Test Meter
R Ozborne, P Smethurst
May  Pest Off! No. 12 [nsect defoliation changes E. globulus provenance growth 56 RP -
ranking
M Matsuki
May  Pest O Ne. 13 Ways to increase the effectiveness of Antamn gum moth 50 RP -
population monitoring using light fraps
MI Steinbauer
May  Hot Off the Seed  No. 48 How well do inter-specific hybrids perform? 50 GI -
Bed P Volker, BM Potts, P Tilyard
_ May  Workshop CRC Science Supporting Innovation Research of Antarctic amd 40 1 day
| Hobart, Tasmania  Forestry CRC’s
Presentation Many roads lead to innovation: Examples of disease and pest RP
management research In cucalyptus plantations
| K Barry
' Presentation Delivering higher levels of genetic gain to plantation foresiry: A new Gi
| hand pollinated seed production sysiem
P Gore
| Presenfation Thinking Like & Tree: process-based modelling of forest growth SM
M Battaglia

| Poster Rapid sereening of Eucalyprus globulus genotypes for increased Autumn RP
gam moth resistance using a tont bioassay
L Rapley. GR Allen, BM Potis

' Poster Seedling siress physiology and nursery management practice SM
DO Close
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Date  Functivn Topic Reach Program Time
Pogter Some tike i soft, some like it hard: Palatability of Eucalyprus nitens Ry
seedlings to Heteronyx spp
BL Redgrove, GR Allen, DC Close
May  Seminar Poilination ecology of Fucalypus globulus and E. nitens 20 al 20 min
Hobagt, Tasmnaniz  AB Hingston
May CRC-SPF Genetic parameters and breeding values for growth and wood Gl -
Confidential propetties of Eucalyptuy globulus at West Ridgley
Report LA Apiclaza, CA Raymond
May  Pest Offt No, 14 A guide to population assessment of Eucalvprus weevil 50 RP -
{Gonipferus scutellafus)
I Bulingki, M Matsuk:
May CRC-8pF No, 83 XSIM — A simulation program for testing hybrid breeding 28 Gi -
Technical Report  strategies - MANUAL
RY Kerr, MJ Dieters, B Tier
May CRC-SPF No. 84 Sampling systems for assessing Encalvprus weevil i4 RP .
Technical Report  (Goniprerus scutellaiusy density in encalypt plantations
1 Bulioski, M Matsuki
May CRC-SPF No. 86 Pinus elliowtii var, elliottii X P, caribaea var. hondurensis 26 Gl -
Technical Report  hybeid verification by cpSSR markers
¥ Eltiot, M Shepherd
May Preseatation Sustainable plantations and sustaining landscapes 190 SM 40 min
Pontevedea, Spain M Battaglia
Jun  CRC-8FF Ne, 87 A study tour of south-west Western Auslraiia and the Armidale 60 SM -
Technical Report  Tablelands: Tree decline, revegetation and farm forestry
BC Close
fur  Seminar A stady tour of south-west Western Australia and the Armidaie 40 SM 60 min
Hobart, Tasmaniz  Tablelands: Tree decline, revegetation and farm forestry
DC Close
Jus  Industry Project TREEPLAN Progress and Planning GE/ 4 days
Mount Gambier, I. Apiotaza, G Dutkowski ETT
SA
Fun Workshop Converting breeding values for selection criteria traits to breeding 15 Gl 49 min
Mount Gambier, objective traifs and applying economic weights to calculate profit index
South Avstralia GW Dutkowski
Jun  CRC-SPF No. 88 A guide to ProModXL. - a spreadsheet interface to ProMod 30 SM -
Techsical Report P! Sands
Jun  Seminar Fundamentals of Papermaking 30 gTT 9¢) min
Hobart, Tasmania N Vanderhoek

|
|
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Grant / Award Awarded for - Puration Recipienis Amount
§
Genetic Improvement Program
Post-doctoral Fellowship Grant Research profect based al the 3 years Dr Jolio Manuel
{collnborative grant from Ministry of  Universidade Téenica de Lisboa, Monteiro da Costa
Science and Technology, Portugal) Portugal with a six-month period of ¢ Stlva
research at CRC-SPF, Hobart Prof MH Almeida
Affrof B Potts
Australian Academy of Science Visit USA Junc-September 2002 3months  Dr M Dieters 7 830
Travel Award
Strategie Initiatives Fund (CRC-SPF)  Sequencing the chloroplast genome of 1 year By R Vaillancout 55000
Eucalypius globulus Dr D Steane
AfProf B Pots
Prof J Reid
Besl poster Best poster at the International IUFRO 1 B Pattesson
Symposium of Hucalypt Genetics and
Breeding, held s Valdivia, Chile, 10-
14 September 2001
Best series of posters Best series  of posters at  the CRC-SPE Genetic
International TUFRCG Symposium of Improvement
Eucalypt Genetics and Breeding, held Program
in Valdivia, Chile, 10-14 September
2001,
Most prolific speaker Most  prolific  speaker at  the Mr G Dutkowski
Internattonal HJPRO Symposium of
Hucalypt Genetics and Breeding, held
in Valdivia, Chile, 10:14 Seplember
2001,
Golden Microphone Award The largest number of questions and Drl. Apiclaza
comments at the International IUFRO
Symposinm of Fucalypt Genetics and
Breeding, held in Valdivia, Chile, 10-
14 September 2001.
Sustainable Management Program
Australian Academy of Science Visit EU countries Aug-Sept 2000 to 4 weeks D 7 Xu 7063
Furepean Union Traveling Grant develop collaborative research project:
Tree, water and nitrogen use efficiency
ARC-QDPI Forestry Linkage Grand Hoop pine aitrogen and wafer use 3 years Prof § Hughes 320060
efficiency: improving the MZXu
understanding and management with Dr M Hunt
advanced stable isotope, physiological Prof K Lundkvist
asd molecular technigues
Griffith University Research Grant C and nutrient cycling processes in 1 year rZ Xu G2 (00
forest ecosystems I+ C Chen
Dr ¥ Phillips
Strategic Initiatives Fund (CRC-SPF)  Testing improved site management 1 year Ms N Mathers 27613
practices for improved soil organic DrZ Xu
miatler guality and composition using Dr 8 Boyd
advanced "C and "'P NMR Mr ] Sirmpson
Dr € Chen

SPECLEosCopY
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srant / Award Awarded for Duration Recipients Amount
$
Strategic [nitiatives Fund (CRC-SPFY  [s growth a function of water-use i yoar Dr € Beadle 15 244
efficiency in B nitens? DrZ.¥u
Dr P Smethurst
Ms 1 Spurr
Dr N Prasolova
AFFA Science Award for Young People 1 year Dr b Close 4006
Natoral Heritage Trust Growing Blackwood on Farms for high 1 year Dr ¥ Medhurst 74 900
quality timber
RIRD(C Seed and information support for farm 3 years Dr T Booth 11 400
forestry
Strategic Initiatives Fund {CRC- Waterlogging in the Greater Grees i year Dr M Battaglia 22 683
SPF) Triangie: quantifying the effects on free BPr ¥ Henskens
growth
Resource Protection Program
Australian Academy of Science Scieatific visit to Canada and USA to 6 weeks Dr i Blek 10600
study methods for forest protection
using environmentaily-friendly
insecticides at CFS Great Lakes
Forestry Cendre, Sault St Marie, Ontaric
and USDA Savannah River Institute,
New Ellenton, South Carolina
Australian Museum, Sydney Visiting Rescarch Fellowship to prepare I month Dr M Steinbauer 5083
a {axonomic revision and web-based
interactive key (o & species of Amorbus
Heilmuth Bertz Foundation, Royal Autums gum moth sex pheromone 1 year Dr M Steinbaver 47776
Physiographic Society of Fund, research in collaboration with Dr F
Sweden Ostrand (Luad University}
Strategic Initiatives Fund (CRC- Management and biology of scarab 1 year Mir § Matthiessen 15090
3Py beetle establishment pests
Natural Heritage Trust Demonstration and Farm surveys of 1 year Br C McArthur 61 800
eucalypt seedling tolerance to native Dr B Close
animal browsing
Strategic Initiatives Fund (CRC- Use of lupins in reducing browsing 1 year Dy C McArthur 15 600
SPF) damage fo seedlings in plantation Dr P Smethurst
forestry E Pietrzykowski
Mr C Bares
Ausiralian Research Couscil Understanding and manipulating stress 3 years D1 D Close 250 3066
Linkage physiclogy of eucalypt scedlings to Dr C MeArthuy
improve survival and growth D1 P Brown
Dr M Hovenden
B C Beadle
o P G Hotz
Prof A Hagerman
Australian Research Council Risk impact on productivity and control 3 years Dr C Mohammed 190 680
Linkage of Mycosphaerella infections in Dr M Battagiia
Plantations of E. nitens and F. globulus ¢ C Beadie
Mr T Wardlaw

Dr D de Little
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|
f Grant / Award Awarded for Duration Recipients Amousnt
| $
l Maxwelt Ralph Jacobs Travel Grant  Attendance at Beetle Conference and 3 weeks Ms M Yee 2000
study visit to the Australian Nalional
ingect Collection (CSIRO Entomotogy)
FWPRDC Attendance at the International 2 weeks Dr K Barry 3000
Mycological Conference, Norway
Steategic Initiatives Fund (CRC- The use of remote sensing lechnology 1 year ) C Mohasmed 25 000
SPEy to detect severity levels of Mr T Wardlaw
Mycosphaerella attack in K. globulus My D Culvenor
| Be N Coops
Student exchange to Japan Association of Infernational Education,  Gmonths Ms A Eyles 8 360
Japan - visit to Mie University
Australian Academy of Science Imaging of free radical formation inthe 6 weeks Dr C Mohammed 700
reaction zone of yourg eucalypt
chalienged with stem decay fungi
Consultancies
Consuliancy with For Duration Hecipients Amount §
STBA Pinus radigia variance components estimation for 3 days Mr G Dutkowski I 890
national evahwagon using TREEPLAN
PET Dry demo site anatysis 4 days Dr P Smethuest 3000
Various Chemical analyses 15 days D1 P Smethurst 14 000
P¥FT PROMOD for Fann Forestry Toolbox version 3 5 days Dr P Sands 5000
l upgrade
RIRDCAVAP information support for Farm Forestry 1T weeks  Dr M Bataglia 11600
Dr P Sands
( Mr D Murminery
URS Assessment of Yates Porestry interpretation of soil T day Dr M Battagha 1200
conditions as PROMOD iaputs
URS Application of process-based model CABALA o 5 days Dr M Battaglia 5 500
examine potential for second growth decline among
E. globulus planiations in southern Austraiia
|
' FEIC Posi. harvest staining in Blackwood tmonths Dy K Barry 25 000
Dy  Mohammed
Dr C Beadle
‘ PET Training for professional forestess 6 months  Dr N Davidson 63 060
Mr G Dutkowski
| Bydro Tasmania Gordon River riparian vegetation assessment 1 month Dr N Davidson 1000
updaie to the Basslink Integrated Impact
! Assessment Statement
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Performance
Indicators

Cooperative arrangements

Level of parsicipation of contributors In mdjor

decisions concerning the rexearch divection of the

Cenire
Most CRC research is conducted using company
trials, o trials established on company land, so
companles are involved at the outsel with the planning
and implementation of research projects and have
ownership of them. Plans for these experiments are
lodged with the companies, and these include an
agreed protocol for the research. The company partoers
allocate staff thue (in-kind comrtbutions) to CRE
research projects so effective interaction can occun
The Program Coordinating Committees (POCs) of
the CRU retain an overview of these research projects.
They priorifise research and set ‘deliverables” {research
outcomes that can be directly used by industry), The
PCCs are chaired by industry representatives and
consist largely of the partners” staff 1o ensure that they
are involved setting research priovities,

o Level of imerchange of personne! among different
sites and participating instisutions

Documented visits to ndividual CRC partners and

between nodes of the CRC (Hobart, Canberra, Brisbane,

Ciympie) totalled 629 person-days for 2000/02,

o Proportion of joint publications with other
FESQAICH groups

Ninety five {36%) of the 170 wechnical publications

{referced, in-press, unrefereed, book chapters, theses)

were writfen with other research groups,

o Number and dwration of stay of visitors o the
Centre from Australin and overseas

There was a large number of visitors fo the CRC, and

to CRC-arranged seminars. Those who stayed for

longer periods and had a particular influence on CRC

activittes were:

Ms Roa Hongxin and Mr Li Boha (Huanan Forestry
Department} worked with the GI group in Hobart for 6
months, December 2001 1o June 20607,

Prof Baitian Li (North Caroling Stare University, USA)
spent two weeks with Dr M Dieters (G at QFRI
Gympie during July 2008 .

v Jean-Michel Leban {National Institute  for
Agricuitural Research, France) visited QFRI Brishane
From 4-12 January 2002 1o Interact with members of the
CRC-SPFE decision support project, Dr K Cachpoole,
Pr M Nester and Dr K Harding (G

Dr Kenneth Lundkvist (Department of Forest Genetieg
Swedish University of Agricultural Sciences, Uppsaly,
Sweden} visited from 26 February - 28 March 2002, amﬁ
worked at QFRI with Dr Zhihong Xu (SM) on analysis
of inheritance of water and nutrient use efficiency i
Hoop pine families and exotic I hybrid clones.

Prof Zhen-Mizo XKie {College of Environmental
Science and Nawral Resources, Zhejlang University,
Hangzhou, PR China) visited from 16-2} December
2001, and worked at QFRI with Dr Zhihong Xu.

Dr Christine Stone (State Forests of New South Wales)
gave @ presentation on plant heakth in Hobart, |5
Januaey 2002, She also interacted with many in the
Resource Protection Program during her visit

Dr Alan Carroll (Pacific Forestry Centre, Canadian
Forest Service, Victoria, British Columbia) worked
on a three momth project with Dr M Steinbaver (RP)
in Canberra, 3 February to 27 April. During hig sty
e also visited ANU, Timbercorp in Victoria and CRC.
SPF in Hobart,

Dr Alan York (Forest Science Centre, University of
Melbourne), gave a presentation on “lnsect diversity
and sustainable indicators” in Hobart, 16 May 2002,
aud had discussions with Dr G Allen, Ms M Yee and
Ms S Baker (RP).

Dy Richard Leschen {New Zealand Landeare Research,
NZy, gave z presentation on Beetle tagxonomy, In
Hobart on 9 January 2002 and had discosions with Dr
M Matsuki, Ms M Yee and Ms 8 Baker (RP)..

Brendan Murphy {Phi3 studemt from University of
Canterbury, New Zealand) wvisited for four weeks
in March 2002 o complete his PhD work with the
Resowrce Prolection Program,

v The degree of interaction among scientific staff
at dispersed locations on core activities of the
research progrem, included:

- the economic importance and genetic control of

growth, stem characteristics and wood properties

af the quantitative and molecular fevels
The genetics program is structured o epsure close
inferaction between projects both within and across
nodes of the CRC. The guantitative and molecular
genetics projects are paired (o ensure synergies between
these different fields. For example, the nonthern node
projects A6 and A7 closely interact on work on tropical
hybrid pines, Al and A4 work closely together on the
molecular genetics of temperate eucalypls, and A and

Pp-
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AS materact in stadying the genetic control and mapping
of wood property gencs in Excaelyprus globwlus, The
breeding strategies project A2 integrates rosearch in
the other tfemperate projects for strategy development,
There 1s also regular interaction belween the various
groups working in the same feld across different
nodes. They are nked by common technologies, and
technotogicn] advances made in one project are usually
divectly relovant o the other projects. For example, the
quantitative genetics projects interact on the application
of gepetic models and use of specialised programs
{e.g. ASREMLY for estimating genefic parameters
and breeding values. Project A2 works with scientists
from QFRI, GL, STBA, CSIRO and FT on the use
of ASREML. software for the analysis of their dat
Project Al Bnks with projects A6 and AT on problems
associnied with encalypt genetics and hybridisation,
which are common to temperate and sub-tropical
eucalypts. Project Al is conducting research projects
on the genetics of E. globelus across Australin in
southern Thsmania {(UT and N§), northern Tasmania
(GL), Westers Australia (WACAP and STBA), and in
Victoria {GRP) Project A2 has been working closely
with 8TBA on the development of data management
and analysis systems, as well a8 breeding and analysis
strategies.

Project AS hag strong Hnks with CSIRO scientists in
Melbourne in research on Silviscan, cellulose content
analysis and Near Infrared Reflectance Analysis, as
well as with project A3 in Canberra, There are also
strong Hnks with FT oand GL with joint projects, and
Peter Kube from FY s undertaking PhiD studies with
the Centre,

There is a strong link between projects A6 and A7 with
frequent inter-site visils and meetings involving both
research groups, such as the recent Woodfest seminar
series. Several projects involve collaboration between
Genetic Improvement Program (GI) projects Al and
A% and the Sustainable Munagement Program (SM),
and there is Increasing Hokage between G, SM and
the Resource Protection Program (RP) on the genetics
of pest and disease resistance.

- effective mating, seleciion and deployment

strategies (n freg Enproventent programs
Project A2 provides research results from the southern
gode projects for the breeding and deployment
strategies of industry. It has strong links with most
industrial partners and s closely integrated with
STBAs Ewcalyptus Breeding Program {to which
809 of partners belong) and it spin-off company

seedEnerey.  This link is enhanced by the location

of one of the managers, Peter Gore, on the University
of TFasmania campos. The CRC has representation
on the STBA Board {(Greg Dutkowski, Sandra
Hetherington, Richard Breldald), and on the Technicad
Corunittee, and Research, Quantiative Genetics and
Date Managemen! Sub-Cormitiees (Greg Dutkowskd,
Dr Luis Apiolaza and Dr Rend Vaillancourt), which has
assisted in the rransfer of technology from the program
to this and other partners. Project Al interacts closely
with STBA and its members in providing research to
back new seed production systems being developed
for E. plobuylus. Tt also collaborates with STBA and
its spin-off company seedEnergy on research info self-
incompatibility and Howering time in arboreta and seed
orchards across Australia. Project A2 has been closely
trvolved with scientists in the STBA in the design and
implementation. of TREEPLAN® and STBA-DMS®
breeding value prediction and data management
systems, Project A6 s based within and closely
interacts with QFRI, the organisation responsible for
the breeding and deployment of sub-tropical pines in
Queensland.

- pruning ond thinning

Dy Chris Beadle (CSIROQ) and Andy Warner (PHFT) we
jomtly organising a blackwood workshop and stady
tour with Forest Research New Zealand. Attendance
by Australing delegates, including from CRC partners
Forestry Fasmania and Private Forests Tasmanta, will
be funded by the Joint Venture Agroforestry Program,
This workshop in November will provide a major
opportunity to learn shout the silvicultural technigues
that have been specifically developed for managing
blackwood on Tarss in New Zealand,

- the dynamics and cyeling of organic matier

and nivrogen in soils in response to silvicdtured

trediments
There is close interaction between projects Bl and B2
concerning organic matter and nutrient cycling. Two
major activities: (1) the inclusion of Queensland soils
in the base cation research of DrAndrew Mitchel,
and (1) SiF-funded collaboration between these two
projects to investigate foltar C, N and water use by £
nifens, are in place.

- forestry extension as a tool for assisting forest

owner, furmer and stakeholder decision-making
Dr Dighy Race (ANY) and other members of the
B3 PFarm Forestry project organised a conference
ot Forestry Fxtension that was held in Victoria in
November 2001, The CREC-SPF was a sponsor of this
meeting.
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- prediction  of productivity In response 1o

environmentol factors and management inputs
In association with PFT and FT, the CRC has
developed version 3 of the Farm Forestry Toolbox CD,
This Incorporates a version of PROMOD for E. nitens.
A dynamic version of PROMOD called CABALA has
been developed that can examine the consequences
of silviculture on productivity in the current and
subsequent rotations. Project B4 swaff led a workshop
for partners on the use of these models in July 2001,

- megsarement of feaf area index in the field
Ms Maria Cherry has trained staff of parmers in the use
of the Visual Guide for measuring leaf aren index both
in Tasmania and at Timbercorp in Hamilon, Victoria,

- investigation of pothogens of forest insect pests
This research in Tasmanin has essentially concluded
following the retirement of DrlJohn Madden {now
honorary CRC Fellow). Industry was satisfied with the
progress that had been made,

- studies of the ecology and behoviour of insect

herbivores in temperare Asstralia
There has been a high degree of collaboration between
locations in rescarch on insect herbivores, Dr M
Matsuki {Tasmania) and M Short {Canberra) have
collaborated in research on parasitolds of Awwmn gum
math. Dr M Matsuki and Dr § Bulinksi (Timbercorp,
WA} have been studying the spatial variation of cucalypt
weevil in south-west WA, Dr M Masaki (Tasmania)
and D A Loch (WA) have collaborated on developing
efficient insect monitoring schemes for major insect
pests in plantations.  Research on Aatumn gum moth
comntinies with interaction between Dr M Steinbauer
{Canberra), Dr A Loch (WA} and Dr G Allen’s group
{Tagmania). Rescarch on key insect pests in WA
forestry involves Timbercorp and WAPRES (WA)
with Dy R Foyd (Canberra), J Masthicssen (Perth WA)
and Dr A Loch (Manjimup WAY, Dr M Matksuki has
established an e-group between all researchers in the
Resource Protection Program and interested Forestry
companies for rapid commumication of information
relating o insect pests and other factors affecting tree
health.

frpict  of  insect  pests  at plantation
esfablisfunent

H Redgrove and Dr G Allen {(UT) have bheen
invesiigating the biclogy of Hereronyy beetles amd
thelr effect on establishment of £, nitens plantations
with Dy D de Little (GL).  Collaborative research
between 1 Matthiessen (CSIRO, WA) and Dr I Bulinski
{Timbercorp) has identified native scarab insect pests

(Liparetrus and Heteronyy spp) #s new threats g
successful plantation establishment.

- genetic and chemical basis of eucalypt resistanece

for browsing
Dr € McArhur has run collaborative trials with R
Appleton at GRE in Victoria on provenance variability
of £ globuluy 1o browsing, and they have completed 4
project on vartation In susceptbility of nursery stock
to rabbit browsing, Dr C MeAsthur has also recenty
completed a project with Dr J Bulinski at Timbervorp,
WA, on predicting browsing damage in eucalypt
plantations,  Collaboration continues between Dr C
MceArthur and I O'Reilly {RPy with A/Prof B Potg
{GIy on genctic variation of resistance of £ globudus
and £ aitens o browsing. The RP projects in Hobart
closely interact with the Gl program in resesrch related
to resistance breeding, and several PhD students are
jointly supervised,

- investigation of pathogens of planiation trees
Research on stom decay, mechanisms of tree defence
and wound tissue formation has continued between
Dy ¢ Mohammed {CSIRO/UT), and W Neilsen, v B
Pinkaed and T Wardlaw {FT). Mycosphaerefle rescarch
has also progressed with collaboration between [ C
Mobammed and several companies in Tasmania (Dr D
de Litle, Gl T Wardlaw, FT) and Western Austrakia
{Dr 3 Bulinksi, Timbercorp).

Research and researchers

»  Papers in refereed journals

In 2001/02 the Centre produced 2 total of 210
publications, 101 in reforecd journals, 94 wnreferced
publications and 14 theses,

*  Book chapters covering the results of the Cenire’s
reseqarc

Avckland LD, BuiT, Zhou Y, Shepherd M, Williams CG

{2002}, Transpecific recovery of pine microsatellite. In

*Conifer Microsatellite Handbook™. (Eds CG Wilitams

and L Avckiand) pp. 27-28. {Texas A & M Unjversity!

College Station, Toxas, USA)

Smethuwst PL Baillie CC, Cherry ML (2000
Nutritional effects on leal area ndex uad growth of 2
young Fucalyphus nitens plantation, [n ‘Plant Nutrition
- Food Security and Susminability of Agro-Ecosystems
Throngh Basic and Applied Rescarch’, (Bd. W Horst)
pp. 928-929. (Kluwer Academic; Dordrecht, Hollawd

Cherey ML, Macfarlane C, Smethurst BY, Beadle Cl
(20023, Visual Guide to Leaf Area Index of Bucalypt
Plantations. 22 pp. (CRC-SPIE Hobary, Tasmania}

1
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Race DD, Reid R (FEdsy (2001). Forestty exension
Assisting  forest owner, farmer and  stakeholder
decision-making. Proceedings of HJFRO Extension
Working Party (86.06-03}, 472 pp. {Lome, Victoria}

Candy SG, Zalucki MP (2002} Defoliation. In
‘Eneyclopedia of Eavirenmetrics”. (Ed. AH E
Shaarawi) pp. 479484, (Jolm Wiley & Sons:
Chichester, UK)

o lvitations to presemt kevaote addresses and
papers al conferences
There were 7 hrvited presentations in 2001/02:

Genetie Imprevement

Griffin AR (2001} Deployment decizions - capturing
the benefits of tree lnprovement with clones and
seedlings. “Developing the Hucalypt of the Future’
IUFRO International Symposiom Valdivia, Chile.
{invited speaker}

Hlenry R {2002) Invited speaker at ‘Plant, Animal &
Microbe Genomes X7, San Diego 12-16 Jan 2002 )

Henry R (2002) Invited spesker at ‘Australasian Gene
Mapping Workshop' on Comparative Genomies 11-12
Joly 2002

Potts BM and Bungey HD 2001, Hybridisation of
Eucalvpruy: Key Isces for breeders and geneficists,
‘Developing the Bucalypt of the Fumre’. RIFRO
International Symposivm  Valdivia, Chile. {invited
speaker)

Sustainable Management

Battaglia M (2002), Modelling drought risk in
Fucalypius globufus plantations ln a Mediterrancan
chmate. In ‘Proceedings of IUFRG Workshop on
Reality, tmodels and parameter estimation — a forestry
scerapio’. June 2002, Sesimbra, Portugal.

Battaghia M (2001}, Sustzinable plantations In
sustainable landscapes. In *Symposium on Technkeal,
Social and BEeomonical Issues of Eucolypfus” May
2002, Pontevedrs, Spain.

Resource Protection

R Floyd was an invited speaker at the "Pest Management
in Eucalyprus Phmtations” symposium, International
Congress of Entomology, lgoassu Falls, Brazil,

o Nuwmber ardd value of competitive grants awarded
Fourteen competitive grants were awarded to CRC staff
during the kast financial year, totalling $762 874,

»  Honoury and awards
Hleven awards were presented fo stadents of the CRC-
5P

Marian MeGowen won the prize for best poster at the
Joint Conference of the Australasian Bvolution Society
and the Society of Systematic Biologists, Tuly 2001

Luke Rapley was awarded a prize for the best tatk at the
Australian Entomology Society Conference, Sydney
Septentber 2001,

Rhonda Stokoe and Megan Jones recetved travel
awards of $300 and scholarships of US$400 for high
quality abstracts (o attend the Stevenson Conference on
Tree Fechnology, July 2001,

Tun Blomflekd was awarded a travel gramt Tor his oral
presentation af the World Congress of Soil Science,
Bangkok, August 2002,

Julianne O Rellly was awarded the 'AFFA Science and
[nnovation Award for Young People’, sponsored by the
Forest and Wood Products Research and Development
Corporation, Fuly 2002;

Andrew Laird received the Bil Jackson Honours
Scholarship, Febraary 2002

Briogy Patterson was awarded “Best poster”™ at the
Huternational IUFRG Symposium of Bucalypt Genetics
and Breeding, held in Valdivia, Chile, 10-14 September
2601

CRC.8PF Genetic Improvement Program was awarded
the “Best series of posters” at the Interpational IUFRG
Symposium of Bucalypt Genetics and Breeding, held in
Valdivia, Chile, 10-14 September 2001,

Greg Dutkowski was awarded the “Most prolific
speaker” at the lnternational HJFRO Symposivm of
Fucalypt Genetics and Breeding, held in Valdivig,
Chile, 10-14 September 2001,

Luis Apiolaza was given the “Golden Microphone
Award” for the largest number of gquestions and
coments at the International TUFRO Symposium
of Fucalypt Genetics and Breeding, held in Valdivia,
Chile, 10-14 September 2001,

Education aad training

s Time speni by researchers on reseqrch trafning
CREC-SPF has 76 affiliated postgraduate and Honours
students. Tt is recognised that each student takes 5-10%
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of a researcher’s ime 1o supervise. This is equivalent to
3.75-7.5 person-years on research training,

o Number of posigraduate students working in the
Cenire

The Centre has 68 postgraduate students and 8 Honours

stirlents {see Table 33

»  Number of postgraduate students trafned in the
areas specifed

CGenetic Improvernent 26
Sustainable Management 30
Resource Profection 20

o Number of envolments in special courses

Forest Ecology, o spectal undergraduate course in Plant
Science at the University of Tasmania, had twelve
students enroled. In addition there a wide range of
workshops and field days organised fo train industial
staff, including four specilal tralning  workshops
{‘Fests”h-

*Gientest: a skice of Hie” 4 workshop discussing genetics
and breeding, Genetic Improvement Program, 10
Crctober 2001,

‘Beedfest”, a workshop outlining current technology
to enhance sced production, Genetic Improvement
Program, Hobart, 8 February 2002,

‘Seediest”, o workshop outhining current technology
to enhance seed production, Genetic Improvement
Program, Melbourne, 11-12 February 2002,

‘Woodfest” 2
properfies, Genetic Improvement Program, Gympie,
15 April 2002,

workshop on breeding  for wood

The total number of enrolments for all these courses
was 333,

o Ouality and wmumber of postdoctoral fellows
astracted
Thirteen postdoctoral  fellows  worked with the
Centre In 2000027 Dr R Thumma in moleculsr
genetics (CSIRO FFP, Canberra), Dy M Steinbaner in
entomology (CSIRO Bato, Canberrs), Dr M Shepherd
in molecular biology (SCU Lismore), Dr I Close
in tree physiology (UT and CSIRG TFE Hobarl),
Dr N Pragolove on soil nutrition {GE], Brisbane),
3¢ 1) Steane and Dr B Patterson in moleculsr genetics
(U, Hobart), DrF Henskens on canopy nitrogen
dynamics {CSIRO FEP, Hobart), Iy A Loch on pest
management of Blue gums (CSIRO Earo, Porth), I

A QGrady In root blomass winover (CSIRO FEp
Hobarty, Dr A Michell (CSIROFEP, Hobart) oy
avaitability of base cations, Dr K Barry in free
pathology (CSIRO FFEP, Hobart), and Dr M Matsuki iy
insect ecology (UT, Hobart).

s Rate and percestage of completion of higher
degiees

Twelve students completed this year, § Phid and 4

Honours.

PhD: Andrew Hingston, Sven Ladiges, Kisten e
Mar, Gustave Lopez, Nicole Mathers, Michelle
MeGranahan, Carolyn Raymond, Yeudl Setiawatl,

Eonours: Fiona Poke, Rebecea Pryor, Natasha Wigging,
Sally Ward,

o Accepiance and  emplownent by the forestry
connunity of siwdents on completion of their
studies

The success of our smdents in oblaining employment

was demonstrated by appolntments this year: K Barry

{Research Fellow 1n RP, CRC-8PF): I3 Close {Researcl

Fellow in RP/SM, CRC-SPE), Dr D WiHhkams

{Postdoctoral Fellow UTy P Volker (Postdoctoral

Feltow UT), B Pietrzykowski (Techaieal Officer, NHT

project on mammabian browsiag), A Gibbons (Research

Officer, Australian National Museum, N,

Application of research
o Degree of adoption of research results by industry
There were fwenty-seven discreet areas of CRC
research for which technology was tansferred 10
industry this year €sce Industry Uptake, in Utilisation
and Application of Research).,

s Quality and relevance of technical publications
wargeted to user groups.

Forty tochuical reports were produced by the Centre, 24
of which were in the CRC Technical Report series. in
addition, 27 technical news sheets were released {(“Hol
ofF the Seed Bed’, ‘Beyond the Black Stamp” and “Pest
O, and Four articles appeared in newsletters of
member organisations.

o Extent of advice and consultancy services provided
tr dndustry and govermment

Ten consultancies were conducted during 200102

(see Chants and Awards and Consuliancies). Advice

was also provided through participation on pational

committees. For example, Greg Dutkowski (GD

15 & member of the STEA Board, on the Technical
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Comnittee of STBA and three sabcommitices of the
STBA Technical Commitice, and 18 also a member of
Research Working Group 1 (RWGH, Forest Genelics)
AfProf Brad Potts (GIy 15 2 member of RGWIL, and
is on the subcommittee for Forest Genetic Resources,
on the Biodiversity Advisory Panel for the Tasmanian
Govermment “State of the Eavironment Report”.
Dy Clare MeArthur (RP) has close links with industry
and  government through the Browsing Damage
Management Growp (BDMG), as wel as direct
interaction with industry {see Grants and Awards).
Dr Net Davidson gave & presentation o the Joint
Assessment Panel (comprised of representatives from
the Federal, Victorian and Tasmaniag governments) on
the impact of the Basslink hydro-electric proposal on
riparinn vegefation of the Gordon River,

s Number of presentations o Comypides or uier
groups

The CRC-SPF ran o wide range of technology fransfer
activities for partpers during 2001/02. These included
145 public presentations including 43 conference or
symposia presenfations and 88 seminars as well as
eleven CRC-run workshops, one short course and six
field days.

o Number and financial contribution of potentiol
users

The CRC-SPF has twenly members which include most
of the major wood producing companies in Australia.
Jach partner commits cash and/or in-kind contribuiions
1o the Centre (see financial tables). In addition, partners
may provide Tends to support particolar projects {see
Grants and Awards). Private Porests Tasmania and
other end-users of owr technology, e.g. Greening
Austrahia, have given in-kind support in running
technology transfer exercises to {armer groups.

o Nuwmber of visirors from user groups

The main user group of CRC-SPF echnology are the
partners of the Centre. Staff of CRC-SPE partners are
constantly involved in within-CRC visits, and these
visits are included in the 629 person-days docomented
for 20001/02  {see Cooperative Arrangements,
Performance indicator 2),

o Number of media or trade jowrnal presentations

-

In the last year, five articles relating to Centre activities
appeared in newspapers and industry newsletters, and
four segments in the electronic media.

s Nuwmber of seminars, workshops and field days
orgatised to fransfer vesults to industry and the
pithlic, inchuding the level of response

I 2001/02 CRC-5PF held an Anpust Meeting, gave

145 public presentations {45 conference or symposia

presentations and 88 seminars), and ran cleven

workshops, one short course and six ficld days, o

ransfer results to industry and the public. An estimated

4363 people attended these activitics {sce Technology

Transfer Activities p73).

Management and badget
o Esrablish procedures to report on progress and
{?{.‘ﬁ!‘{ﬂ’e}!?{’?lfﬁ‘

Plaps in place include o Strategic Plan, and a set of
‘defiverables’ agreed upon to meet industiry expeciations
of progress in research areas. The guality and quaptity
of research s monitored and reviewed, and s value
to industry assessed through Program Coordinating
Committees, the Advisory Panel, the Board, and the
Annual Report Process,

o Timely and accurate reporting of progress

The CRC veports in a timely and accurate manper
against the “deliverables’ set for indusiry and the
milestones set for each project. These are reported
to the Program Coordinating Committees {(quarterly
report on research “deliverables’}, the Advisory Panel,
the Board, and in the Annual Report.

s Extent of staff turnover

There were seven stall changes, including a change
of CRC Director, durng 2001402 (see Staffing and
Administration),

o Proporiion of projects completing  milestones
within the planned Hme and budget

AH projects completed their milestones within the

planned time and budget, with the exception of four

that were modified with the agreement of the Program

Coordinating Committee and the Commonwealth.

s Acowate recording and reporting of financiol
transactions

The Centre has implemented the following management
and budgetary systems: triennium budgeting, monthly
reporting of financial accounts (fo program managers
and profect leaders), half yearly reporting to the Bowd,
annual external audit of the financial accounts, and an
Annual Report.
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Budget

Notes to and forming part of the accounts
for 2001/02

Sumunary of significant accounting pelicies

All funds under the Cooperative Research Cenire’s
control are administered through the University of
Tasmania’s Financial Management Information System
(FMIS,

The principal accounting policies adopted in preparing
the accounts of the unincorporated eatity are detatled
hereunder.

fa} Basis of accounting and principles of

consolidation

The cash accounts have been prepared on the basis of
higtoric costs. Cost i respect to the cash contributions
and expenditire i the cash sum exchanged in the
financial year determined from wransactions recorded
on the FMIS, exclading oststanding debtors at 30 June
each year. The closing balance for 20G1H/G2 shown in
Table 2 includes provision for a Doubtful Debt of
$25,000 from Ausstralisn Plaptation Tinber Limited.
The ouwtstanding cash mewmwbership contribution for
2001/02 18 being purseed through the receiver

in-kind amounts are the economic values of goods and
services declared by each of the joint venture pariners
and accepted by the entity as being vahid.

{h Enterest

Inferest is calculated and paid by the University based
on the monthly cash balances being held on the FMIS
on hehalf of the entity,

(¢} Assefs and deprecistion

Plant and eguipment assets are recorded on the
University's asset register in the name of the entity as
they are acquired, Their entire cost is expensed in the
vear of purchase and depreciation is nol provided for,
Capital expenditure relates [0 Cosis  associsted
with buildings. These cosis are also expensed ang
depreciation is not provided for,

{d} Emplovee entitlements
Provigion has been made for pro-rata entitiements to
annual and long service leave.

{} Member coniributions

Budget estimates of cosntributions are taken from
the original Commonwealth Agreement and actual
figures are provided by the members. During 2001/
(32 receivers were appointed to Australian Planiation
Timber Limited and #Hs CRC membership was
subsequently terminated. Private Forests Tasmanig
downgraded s membership and contribution level
0 Associate in 20001/02. Serve-Ag has advised that
during the year it ceased Hs involvement in forestry
angd was not able (0 make an in-kind contribution. The
change of ownership in Australian Paper Plantations
ek the renaming as Grand Ridge Plantations involved
@ significant reorganisation including contribution
to rescarch.  The in-kind contribution was reduced
because of this, Action is being taken o lmprove this
sitmation in the future,

iy Altoeation from Commeonwealth Grant
During 200172002 the CRC received the osual four
quarterly grant payments.
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feloitte Touche Tohmais
AN, 74 4240121 060
AMZ Centre

Lewe| @

12 LHzabeth Street
Hobiary TAS 7000

GRO Box 297

Hobart TAS 7001 Australia Deloitte
[F;:?:;ifom (03] 5237 7000 TOUChe
il (63) 6237 7
Tohmatsu
AUBRITOR'S REPORT TO THE COOPHRATIVE RESEARCH CENTRES PROGRAM,
DEPARTMENT QF EDUCATION, SCIENCE AND TRAINING REPRESENTING THE

COMMONWEALTH IN RESPECT OF COOPERATIVE RESEARCH CENTRE FOR
SUSTAINABLE PRODUCTION FORESTRY

|
|

| FINANCIAL INFORMATION ¥OR THE YEAR ENDED 30 JUNE 2082

Scope

We have audited the financial information of the Cooperative Research Centre for Sastainable
Production Forestry as set out in Tables 1,2,3 and 4 of the Annual Report for the year ended 30 June
2002. The parties to the Cooperative Research Centre are responsible for the preparation and
presentation of the financial information. We have conducted an independent audit of the financial
information in order fo express an opinion on it to the parties to the Cooperative Research Centre for
| Sustainable Production Forestry.

The financial information has been prepared for the parties 1o the Cooperative Research Centre for

| Sustainable Production Forestry for the purposes of fulfilling their annual reporting obligations under

‘ clause 14 (1} (f) of the Commonwealth Agreement and for distribution to the Cooperative Research
Cenires Program, Department of Education, Science and Training, representing the Commonweaith of
Australia. We disclaim any assumption of responsibility for any reliance on this report or on the
financial information to which it relates to any person other than those mentioned above, or for any

| purpose othwer than that for which it was prepared.

Our audit has been conducted in accordance with Australian Auditing Standards to provide reasonable

‘ assurance as o whether the financial information is free of material misstatement. OQur procedures

‘ included examination, on a fest basis, of evidence supporting the amounts and other disclosures in the
financial information, and the evaluation of accounting policies and sigmficant accounting estimates.
These procedures have been undertaken to form an opinion whether, in all material respects, the
financial information is presented fairly in accordance with Australian sccounting concepts and
standards and requirements of the Commonwealth Agreement in terms of Clauses 4 (Contributions),
5(1}, 5(2), 5(3) (Application of the Grant and Contributions), 9(1), 9(5) {Intellectual Property) and
12(2) {Financial Provisions}, so as to present a view of the sources of funding and the application of
funding of the Cooperative Research Centre for Sustainable Production Forestry and the application of
which is consistent with our understanding of its financial activities during the year and its financial
position.
While we have not performed any audit procedures upon the estimates for the next period and do not

{ express any opinion thereon, we asceriained that they have been formally approved by the Board of

Managemerd as required under the Joint Venture Agreement,

"The audit opinion expressed in this report has been formed on the above basis,
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Aadit opinion

. The muitipliers adopted by the Centre to value in-kind contributions other than salary costs have a
sound and reasonable basis and each partier's component of the Researcher's Contributions for the
year under report has been provided at least fo the value for that year committed in the Budget as
specified in the Agreement, with the following exceptions:

Organisation Amount Committed Amount Provided
) $
Austrabian Plantation Timber 250,060 NiI.
Norske Skog Paper Mills 209,000 186,500
Griffith University 267,960 229,200
Gunns Limited 341,000 334,300
Timbercorp 364,300 347,400
Private Forests Tasmania 44,4006 18,2006
The University of Queensiand 72,000 71,860
Serve-Ag 19,800 860
Grand Ridge Plantations 241,606 82,300

and the total value of all Contributions for the vear under report equalled or exceeded the amount of
Commonwealth Government Grant paid during the year {not including advances). {Clause 4]

7. The Researcher has used the Grant and the Researcher’s Contributions for the Activiiies of the
Centre and in my professional opimion there appear to be no material reporting irregularities,
[Clause 3(1)]

3. The Rescarcher’s allocations of the budgetary resources between Heads of Expenditure has not
been lower or higher than the allocation in the budget by $104 000 or 20% (whichever is the
greater amount} without prior approval by the Comumonwealth [Clause 5(2)}

4. Capital Items acquired from the Grant and Researcher’s Contributions are vested as provided in
the Joint Venture Agreement. [Clause 5(3)]

3, Inteliectal Propesty in all Contract Matertal is vested as provided in the Joint Veature Agreement
and no Intellectual Property has been assigned or licensed without the prior approvat of the
Commonwealth. [Clause 9(1), 9(5)]

6. Proper accounting standards and controls have been exercised in respect of the Grant and
Researcher’s Contributions and income and expenditure in relation fo the Activities of the Centre
have been recorded separately from other transactions of the Researcher. [Clause 12{2)]

Wahakn, Tomdar T o

DELOITTE TOUCHE TOHMATSU

b

LT Cox

Partner

Chartered Accountanis
Hobart, 19 August 2002
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ATTACHMENT A
Co-operative Research Centre for Sustainable Production Forestry
Summary of Base Grant Funds 2001/2002

Opening Balance at 1/7/0] 1,023,464
Add Income 2,878,674
Outstanding debtors at 1/7/01 26,734
Less Expendifure
Salaries, scholarships and associated costs 1,899,278
Consumabies 1,015,369
{ Equipment 69,262
Total Expenditure 2,983,909
Balance at 30/6/02 - 1,844,963
Less outstanding debtors at 30/6/02 56,250
Closing Balance at 30/6/02 1,788,713

|
il
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RESEARCH STAEF RESOQURCES (2061/2002} ATTACHMENT B
% Spenton % Spent ot
Organisation Mlain Research Propram Total on % Spenton Commin % Spenton

i

Activity | Tomf%Time | o7 1 SM 1 RP | Rosewsh | Pdws ! Program 1CRC Admin
Agstralian Forest Growers )
MSpcn:{Iy | £ i [ [ | | :
Total | | k 33 | b3 & 1] i i} | &

CRIRO Entomology

ALoch ] R we | | [ 1o 106

A Wharton | 4 FLLE | i 116

§ Matthiessen | K 30 | 30 30

|R Floyd R 25 | |2 | 25

IR Milner B | 24 | ot 21

TForal | 275 | { it 273 273 [¢] | ¢ i}

CSIRO Forestry & Forest Products

|13 Mumoery R 90 G 90

|M Battaglia R Ea | 98 | | 50

C Beadie R it Bi} R0

P Sands R 80 . I 8O

P Smethurst R T2 | T | 72

C Rayeond R %3 32 32 o4

G Moran R g0 50 | £l

B MoCormack R 10 i3 | 1

E Williams i3 Hi | K | 11

C Mohmnmed R R 14 | 1]

R Evans R 5 5 I 5

5 Nambiar A 5 5

G Kile A 3 | 5

5 Midgley A 2 | 2

R Lockwoaod A i 1

Tokal 554 7 454 i 341 ¢ 4] 13

Department Primary industries Qld ) B ‘
X R | iad % | 53 {
M Moester R i | 38 | | 38 |

M Dieters R st 51| : | 51 (
K Bubh R 30 34 | 30

M Huat R 38 ; 38 38

I Sienpson R 31 I 3 | 3

M Lewty R 30 . 30

I Csborne R 25 25 | 25 {
A House & 16 16 T | k
K Harding R £S5 15 | | ] |

P Ryan R 1) | 1o [ 10

[ Last B 3 2 | 3 | 5

R Haines A &3 ! 4

Total 393 68 | 5 0 393 0 | & i+
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RESEARCH SYAFE RESOURCES (20012002} - ATTACHMENT B
% Spent on % Spent on
Cregan{sation hain . Research Program - Total on b Spenton  Commain % Spent on
Activity : Total % Tiwe | OF | s 1 RP 1 Research i Hduen f Program iCRC Admin
Forest Enterprises Ausiralia ) - -
i, Tigoa f i R ' 2 5 ! i z I . i
i Ogston | ®r | i | | 2| |
13 Barker - [ ® | H | I i | |
F Cannon | Ly i | | I ! | | H
Fot 3 L o | ¢ I & N 4 | a4 H
Forestry Tasmaniza
Yk [ R 40 : . L ]
A Walsh | R 40 E ' | 4 | 40 i
¥ Kube R 30 o ! : 29 1 2
&, Pinkard R P . | ' 20 ‘
B Neilsen R 3 | b I 3
8 Candy R 3 | 3 3
H Eliiott A H} | 4 4 4]
M Brown A 5 | 2 2 3
H Dyielsma A 3 | 3
Fotal 154 29 pH 89 138 Lo o 17
Grand Ridge Praptations
R Appieton R 15 5 5 3 15
a £ Buxton R 12 14 s 12
M Krygsman R 5 3 5
$ Hlms A | ; | | 3
Totak 35 26 7 5 32 o & 3
’ Griffieh University
| ) P Healy R 10 _ s . 5 s
F Chaseling R 13} 14 10
¥} Hughes R ] e | i
I Phillips R H i 10
, $ Boyd R 10 10 10
B Yu R 10 _ Lo | 16 ;
' H (hadiri R 10 | s | s | 3
( H Procior K 5 [ 5 5 I
R Kitching | A 5 3
{ Totul _ 80 Lo 6 | 8 | 65 T T A T -
| Guans Liwited
B de Linje R 48 ' | a4 24 | 2
1 @ Holz R 59 59| | 59 I
‘ I Ravenwood | A, 5 | 5
i Tual 112 el 5% | 24 | 23 | it | & | 24 |
I‘ | Naorsie Skog Paper Mills ] ’
| § Hotherington R 4 i I 1 3 |1
| C Berry R | 3 i { | 2 | i
| A Wiliems ' oA | pi | 2
| | Totad ' a 2 1 2 5 9 o | 4
Private Forests Tasmanlx
i A Warner R | 4 4 4
) & Lyons B i | I {
G Clark R | [ 1 | | | ;
G Campbel! R | [ 1 ! ] i !
Total ' i o — 7 o | 7 g | 0 o |
| SeedEnergy
| PGore R 10 10 _ ' i 10
I Boormsma R 2 P | 2

Total I 12 | 12 0 | 0 | 12 & | 0 0




Orgamsation

Southern Cross University

& Henry |
'M Elphinstone

| P Baverstock

aTOEai .

Southern Tree Breeding Assacistion
. |

[t McRae

D Pifbcam

M Powell |
| Fertal

‘The Australian Nationad University

1P Kanowski

13 Race

|§ Mahendraiajah
R James

"Fotal

‘Fhe University of Queensland

D Doley
Toral

Timbercorp
1 Baif

§ Bulmski

A Tys

1) Clasen

P Srmale

H O'Sullivan
C OConnor
_"i‘{)iﬂi

University of Tasmania
T Reid

R Griffin

B Potts

C MeAsthur

|G Allen

| R Vaillancourt

R Wilshive

S Jennings

\C Mohammed

.D_Ciose

|G Fordan

| M Hovenden |
A Richardson |
P Brown |
{P MeQuitlan !
|5 Shabala :
|E Bruce

¥ Kirkpatrick
R Daoyle

N Mendharn
|$ Mclean
|R Boyle

ROk
G Hsﬁk_graeff
R Swain

A Glenn |
Forl

Mair
Activity T Towt % Time |

a2 - -]

=

7=
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RESEARCH STAFF RESOURCES 2001/2062}

% Speat on

M

it

;¢

28
23

16

>

34

pats

i
i

kP

46

46

50
1]

1E5

i

Fotal on
Ressarch

pit]

it

460

i4

i3

38

30

4}

23

AR

243

¥ Spent on

} Bkt { Program iI,CRC Adrainy

18

£}

25

35

11
I3
15
19
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I.a
i
|
| ”
I}
| RESEARCEH STAFF RESOURCES (2081/2002) ATTACHMENT B
|
& Sperd on % Spent on
0l Organisition Main Research Program Total on W% Spemion  Commin % Spent on
Activity | Total % Thne % £ ; M ! RP ; Research | Edws § Program i(ZRC Agmin
' WACAP Freefarms : -
¢ Shadley R 56) i 30| LE 3G
| M Bamess R 30 | 4 25 | 24 | _ | | ]
1 & Hunter | R 5] | Z 2 3 ) 1}
' D Pitbeam T r 10 10| 1 0w j |
| R Breidshi R 5 1 2 3 . 2
ETelfer | R )3 i i 2 |
B Humble | R 2 1 | 2
P Durred | R 2 i i 3
! £ Palmer A 2 | bl
N ltakpra/K Oshima A 2 | i 2
' Fotal 120 24 41 k¥ i} & 4 | 18
i CRC Fanded
| E Aplolazn Utas R I L n 100 :
K Caichpools |QFRY R HIB 100 _ 190 | I I
€ Chen QFRI R 100 e | ! 10 | '
M Matsuki [Uras R 100 , L1 100 |
A Witehelt (CSIRO FFP R FEX} |1 Hit |
| A O'Grady [Utas R 100 00| L |
M Shepherd SCU R 1650 160} 100 !
M Steinhauer CSIRO Enee R 106 | HIO 168
B Thuwmma CSIRO FEP 24 106 106 106
| £} Sieane 1Has 3 8t g | | 86
B Palierson Lhtiss R 35 55 | 55 |
[ Andrew |OFRI R 52 | | 52 | 52 |
| I3 Pots Utas R 50 [ s 50 |
C McArthur Uas R 50 | 50 50
| |F Hesskens |Liens R 40 |40 40
| |P Smethurst |CSIRO FiP R 18 | 23 28
| & Fullon titas R 23 | | 23 | 25
D Race ANY R 25 [ 23 25 .
|G Jordan Uitas R 0 | 10 !
| |G Dutkowski \Litas B 100 I 160
| | N Davidson |Utag B 100 | L 50 | 50 | |
|3 Redd/R Grriffin Eltay A S0 1] | | 50
| Foual i 1565 495 620 | 250 | 365 | 156 | e | 50
i SUMMARY OF CONTRIBUTIONS IN PERSON YEARS
Teotal Person Years Spent on | Person ¥rs | Person Yrs | Pesson Yo
Person Resesrch Peograr Spealorn | Spemton | Spenton
\ Years | | Totat on | Eduen Comemdn | CRO Ademin
] GF SM | AP Research Program Progam
| | | | |
| Total Contribued | 252 | 43 0.9 60 | 212 | 18 | 08 | 22
Total fanded by CRC 5 157 | se 6.2 2.3 137 [ s | oo (%
{ Grand total [ 408 9.3 71 | 85 | mas | 33 | oo 27
Proportion of fofal professional (%) 000 | @27 | 418 | 208 | 5.3 82 | 00 6.5

siaff rosources in each activity
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ATTACHMENT B cont'd.

SUPPORT STAFFE
Contributed
Organdsation Number of Staff
{Person Years)
CSIAQ (FFP & Enio} 5.65
Deparimant of Primary industries Gid 2.27
Forestry Tagmania 1.76
Gunns Limited 1.50
University of Tasmania 0.80
Southern Cross University (.30
Timbarcomn 0.04
WACAP Treefarms 0.7
Motske Skog Paper Mills .03
Private Forests Tasmania .02
Total 12.53

CRC Funded
{by Employing Organisation)

Organisation Number of Staff

{Person Years)
University of Tasmania 12.0
CSIR0C (FFP & Ento) 2.8
Southern Cross Universily 0.8
Depanment of Primary Industries Gild 0.5
Total 6.1

|
|
|
|
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| ATTACHMENT D
‘ CRC FOR SUSTAINABLE PRODUCTION FORESTRY - 2001/82 Financiat Tables
CSIRO - FORESTRY & FOREST PRODUCTS | Hemised Ust of Cash and In-Kind Gontribudions (in $000's)
SALARIES % ime rrdieiit GH99 BQE000 2000401 2004/02 2002003 20003/04 TOT AL
] Marng Dagignation CRO Agtus Aatyal Agtual Actuai Actust Budget Budget
I 1 [ himnerny Research ]
1 W Batagia Hesearch 9%
C Headls Rasearch 8o
| P Sancs Hezearch 32
7 Bmethiest Rasearch 72
i ¢ Raymond Researt 84
& Moran Heagaarch 30
© Moharmmed Hesearch )
E Witliareg Ressarch 10
H Evans Fesaarch G
! C Baillie Tachnicat 100
: M Cherry Teohnical 180
¥ Churchit Techiicat B
o Musres Technicat i
I Wordadge Tochricat 30
| B Denton Taohrsiea 25
B MoConpack Rasearch 14
4 Ower Technicad
J S Adrriins 50
P Coles Admir: 25
) G MacGilliveay Adin: a5
G Kile Admir: L
S Marmbiar Admirs a
S Midgley Al 2
B Lockwood Pfrminy 1
Tolat Satary 5155 5452 5370 LY(LE 662.8 576.6 5810 35343
[Hrect On-Cosls % of Totsl
Baiary
Froguctivity Benefit 3 155 16,4 14,1 17,1 18.1 17 AT 118.2
Superannuaion 12 954 0.0 92.3 105.5 1515 1067 0.3 TABE
Waorkars Compensation % 5.7 6.0 5.9 6.3 8.5 6.5 .5 4.4
Loave Loading 2 i 3.2 5.1 4.8 8.9 8.6 8.3 581
Lang Service Leave 3 1728 1.6 154 4.3 15.1 14,4 FLE] f8.5
{ Towt On-Costs | 1371 | 142 | 1428 | 1618 | 863 | s34 | 1572 | 10478 |
Total Gataries & On-Costs| 6556 | oot | oves | 7228 | 7631 | 7300 | 7482 | 4sev3 |
CAPITAL
Total Capital
OTHER 2% of Tolsf Sataries
& On -Closts
Evrd other suppod 153 10811 1,060.2 10429 778 1,170.5 118 1.147.8 74208
¢ Uiorporate aupport 32 208 8 etz 2917.5 ¥iEN] 244.2 R33.6 2384 1,544, 4
imputed Rent 2000 200 2080 2000 200.0 200G 200.0 1 AT
Seas contritation by CSIRG 2.2 2.8
Othar opersting HLE ol 7.5 23.5
Adit for 19R/00 3440 340

Total Other| 1,4100 | 14958 | 1.460.4 | 12915 | 1,616.9 | 15608 | 15947 | 10430.2 |

TOTAL IIGND CONTRIBUTION [ 20626 | 21869 | 2.140.2 | 20138 | 2,380.0 | 2,2909 | 2,3429 | t5.4174 |

J ALL PROGRAMS CASH CONTRIBUTIONS [ | | | | | | | |
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CRC FOR SUSTAINABLE PRODUCTION FORESTRY - 2001/2002 Financiat Tables

[DEPARTMENT PRIMARY INDUSTRIES GLD |

Tkemised List o Gash and neKind Gontsibutiors (5000}

ATTACHMENT 1)

SALARIES ¥ e a7/98 88/99 BB/2000 NG 200102 2060203 200304 TOTAL ¥
Mame Designalion [ors: o Achial At Actist Aoiat Actual Brdge  Hudget
2 ¥ Hesparch &%
ME Meosbat Research 58
M Beters Research 1
¥ bt Framesroh: &0 f
M Hunt Aesesrch 35
J Bimpson Hesaarch Gt
W Eewly Fegaarch a0
B Dsbierrme HResearch 25
A House Hesearch 1%
K Fharing Reganrch 15 I
F? Fiyas Aesearch H
f Last Flesrarch &
F Py Tochrnician 8
P Toon Technician 33
I Podbarscek Technician 3
P Kaay Toctwician prd
o Huth Tachnician 20
© Faddaly Tachivian i
B Hzines Admenistration 43
I Fiohingon AdrErdsieation ki
T Warninerslager Adrmirisieation 5
A Gardiner Putslicist &
Totaf Satary 3387 3215 .G F2e 3714 28973 2703 2.263.9
Firert On-Cosls % of Toal
Salades
Payrol Tax 5 19.0 18,8 1.8 20.8 23.0 18.4 g4 1304 |
Supeeanmation H A48 46,3 44,5 449.0 542 43,4 43.4 264
Long Senvice Laave 2 .40 9.6 £4 .8 1.1 B3 5.8 57.5
L Loading 2] 27 E 4.8 e 504 5.6 4.5 4.4 1040
Enlesprige Bargaining 3 133 128 &3 4.4 4.9 11.8 11.9 52.2
Salary Banding 2 5.7 £.1 5.8 8.4 7.1 6.6 51 M. !
Workers Gomp Pramiam 0.7 2.0 0.G HG [tR1] 7 0.7 =4
Totat On-Costs 117.% L3 111.0 (224 115.9 93.5 B Fizeiy
Totaf Salarfes & Om-Costs[  asa8 [ 4218 | 4168 4607 | 4873 | 3008 | 3902 | 30168 |
CAPITAL |
.40 ModiEoations 5.0 3.8
Gay Chromatographiass Specirometar 254 25.4
Totat Capitat| 284 5.8 0.0 0.4 6.0 .0 2.0 25.4
OTHER % of Total Salaries
& On-Costs
QFF Teohnicad Subport 4 16.5 6.9 L] 1848 5.2 152 100.%
QF& Adrmin Overheads 5 225 21.1 208 234 24.4 3.5 5.5 150.8
{lept: Admin Suppott 15 454 633 825 53.0 73.1 585 B85 £30.0
O Space 10 45,0 42,2 41.7 A5.50 48.¥ 31 0.0 3017
LabvGtasshouse Rent 45.8 {18 0.4 0.0 3.8 321 8.0 1235.1 |
Teavel & Accommodation 340 0.0 0.0 .6 i) 20.0 i)
Crbete Admdrisiradive Onsts 6 25.8 263 2.0 307 24,8 246 161.7
Fiett Trizls 3032 R 201.7 £56.1 $38.4 100.0 FOLO $.1774
Chemical Analysis 284 3.8 208 0.0 .0 2.8 ek BE.4
Dapracisticn q 33.80 38.0 q75 41.4 43.% 352 G351 70,0 |
Tolal Other 52643 J8e 426 8 G828 378.7 313 Rl 2H615 |
TOTAL IN-KIND CONTRIBUTION | 10002 | son7 | aday | s4ny | ssre | w2y | vz | 59069 |

ALL PROGRAMS CASH CONTAIBUTIONS o | 28 | sss | 6.6 | 250 | 250 | 250 | 250 | 1753 |
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ATTAGHMENT D

CRE FOR SUSTAINABLE PRODUCTION FORESTRY - 2001/2002 Financial Tablos

]UNIVEFISITY OF TASMANIA J

ernised List of Cash and inKing Gontributions {in 50007}

SALARIES 4 time G708 YRGS 992000 200001 2B0H82 200240 200304 TOTAL
Namé Designation CRC Actua Actual Aglual Aciuzh Actuai Budget Budgel
J heid Achministration/Research 50
g Griffin Administration/Research 50
G Allen Hesearch 50
£ eArthur Fesearch 50
B Pos Ragearch 50
11 yaillancourt Research 45
7 Wikshire Hesearch 20
S Jennigs Bessarch 35
£ pohammed fasearch 18
D Close Bessarch 15
(G Jordan Research 5
4 Howenden Fesearch 15
A Richardson Hesearch 10
£ Browtt fiesearch i
fr pcCiuidan Rasgearch B
& Shabaia Flessarch 5
E Bruce Fesearch 5
J Kirkpatrick Rasaarch 5
1 Doyie Research g
M dendham Resesrch 5
4 Mclean Resaarch 5
R Boyls Fesearch 5
A Srooclensk Techrical 25
G Jonnsen Admiristration 20
L Johnson Tachhiesad 10
T Jackson Tachnical W0
R Clark Adminigtration/Beseamh 15
G Hallegraeft Administration 10
8 Sveain Administration 10
¢ Phillipg Administration 5
2 Rumbeid Administration 5
3 Jones Adminisiration 5
A Glann Admindstration 2
Tolal Satary 258.1 2747 2734 F25.1 3378 3407 353.0 21605
Direct On-Costs % of total
Salary
Payro]l Tax 7 181 21.2 2.8 247 24.8 25.0 288 G2
Supsranitssl ion 1¥ 44.9 A6.7 476 54.9 57.3 58.3 50.C 368.8
Workers (ompensalion K 2.8 1.4 1.4 2.3 2.4 2.4 225 14.9
tenve Loading-Academics & 3.2 0.0 1.0 0.0 0.0 0.0 0.0 4.2
fong Service Leave 2 8.3 8.8 8.0 .3 4.7 0.7 0.7 2.4
Crelsicle Starcky Avaddenics 2.0 200 0.0 20.0 20.0 200 0.0 1400
HECE studenl costs 30,0 a0.0 30.0 300 30.8 30.0 300 210.0
Onher
Todal On-Costs 178.3 178.0 130.5 132.2 13582 136.4 1350 4275
Total Salaries & On-Costs | 385.4| 402.7| 410.4] 4585.3] 472.3]  4ve.d] _age.0|  3.007.9|
CAPITAL
Yotal Capltal 0.0 0.0 4.0 2.0 0.0 2.0 0.0 &0
OTHER % of Tolal Salaries
& On -Costs
Agildemic Servives 28 96,3 1007 102.6 1138 11580 118.8 123,40 7743
Cionernf Uni Services 41 158.0 1681 168.3 168,38 1668.3 168.3 1683 11845
Drepazsmesat office suppont 10 385 40.3 41.0 45.5 47.2 47.8 48.2 308.7
Ehorsory rent 32 123.3 12689 1313 1457 1511 1534 157.4 991.0
Office Spoce 8 30.8 2.2 328 36.4 37.8 38.3 38.4 2478
Sk 54.4 84.4 84.4 84.4 84d.4 54.4 84.4 580.8
Centee Ageney {10% grant 3 171.8 231.8 231.9 2347 238.5 242.2 2446 1505.6
Fegeareh Quaniim 41.8 4t
Total Gther Y031 5253 2.4 a28.9 $45.3 854.2 B66.3 5715.5
TOTAL IN-KIND CONTRIBUTION [ Tosss] 12280 12029] 12841 131 75| _1,333.2] 1358.2] 88125
ALL PROGRAMS CASH CONTRIBUTIONS | | .91 | ] | | | 1
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Abbreviations

ACACA
AfProf
AFFA
AFG
AGRBU
AGHF
AIDAD
ANIC
ANU
APA-|
APT
ARC
ASREML
CALM
CFTT
CMPC
CRC-8PF
CSIRG Sk
CSIRO Enlo
CSIRO BFP
CSIRO P
DELM
OPIG
DPIWE
ETT

FEA
EFIC
FFPRDC
FNCRDC
ForSA
FR

FRIM

ET
FWPRDC
Gi

GL

GMU
GRP

Gu

HVP
ICFR
INRA
INTA
IUFRO
JVAP
LR
LWRDC
MLURE
NCSU
NHT

NS
NTPWC
NZ
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Austratia/China Agricultural Cooperation Agreament
Associate Professor

Commonwealth Department of Agriculture, Fisheries and Forestry Ausiralia
Australian Forest Growers

Animal Genetics and Breeding Unit, University of New England
Australian Genome Research Facility

Australian International Development Assistance Bureau
Australian National Insect Collection

The Australian National University

Australian Postgraduate Award - industry

Australian Plantation Timber Limited

Australian Research Council

Quantiiative genetics computer program

Department of Conservation and Land Managemen
Centre for Forest Tree Technology

Empresa CMPC, Chile - a paper manulaciurer
Cooperative Research Centre for Sustainable Production Forestry
CSIRC Sustainable Lcosysiems

CSIRO Entomology

CSIRO Forestry and Forest Products

CSIRC Plant Industry

Department of Environment and Land Management
Department of Primary Industries Queensland
Departrent of Primary Industries, Water and Environment
Education and Technotogy Transfer Program

Forest Erterprises Austraiia Pty Lid

Forests and Forest Industry Councll

Forestry and Forest Products Research and Development Corporation
Forest and Nature Conservation Research and Development Center, Indonesia
Forgsiry South Australia

Forest Hesearch, New Zealand

Forest Research institute Malaysia

Forestry Tasmania

Forest & Wood Products R&D Corporation

Genetic iImprovement Program

Gunns Limited

Gadiah Mada University, indonesia

Grand Ridge Plantations Pty Lid

Griffith University

Hancocks Victoria Plantation

Institute for Commercial Forestry Research

Institut National de la Becherche Agronornique, France
instituto Nacional de Tecnologia Agropecuaria, Argentina
international Union of Forest Research Organisations
Joint Verdure Agroforesiry Project

Lembaga Imu Pengetahuan Indonesia

Land and Water Research and Development Corporation
Macauley Land Use Research Institute, Scotland

North Caroling State University, USA

Natural Heritage Trust

Norske Skog Paper Mills {Australia) Limited

Northarn Territory Parks and Wildlife Commission

New Zeatand
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PFT
QFRi
RAIZ
RDCBFTI

RIRDC
RP
S-Ag
SCu

sF

SF NSw
Sm
SPIRT
STBA
TC
TFGA
UA

U

UL

UM
UNA
UNE
ua
Usc
UsDA
uT
UWA
Uws
uz
WACAP
WAPRES

Private Forests Tasrmania

Queensland Forestry Research institute

Instituto de Investigacéo de Floresta e Papel, Portugal
Research and Development Centre for Bictechnology and Forest Tree improvesment,
indonesia

Rural indusiries Research and Development Corporation
Resource Protection Program

Serve-Ag Ply Lid

Southern Cross University

seedEnergy Py Lid

State Forests of New South Wales

Sustainable Management Program

Strategic Partnership with Industry - Research and Training, ARC
Southern Tree Breeding Association Incorporated
Tirmbercorp Limited

Tasmanian Farmers and Graziers Association
University of Adeiaide

University of Florida

University of Louisiana, USA

University of Metboume

University of North Arizona, USA

University of New England

The University of Quesnsland

University of the Sunshine Coast

United States Department of Agriculture

University of Tasmarnia

Univarsity of Western Austrakia

University of Western Sydney

University of Zimbabwe

WACAP Treefarms Pty Lid

WA Plartation Resolrces
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