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AMission %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.

0BJ ECTIVES

The CRC-SPF will provide the following benefits:

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

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

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

* Provide an avenue to international science 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 stakcholders capture the benefits of Centre research through effective

technology transfer,
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CHAIRMAN’S REPORT

After 3 years of hard and productive work the CRC
has well deserved the very favourable outcome of the
recent Fifth Year Review. To quote from the Stage |
Reporp ¥
all programmes, and ontstanding in some projects.. .
It is clear that the CRC-SPF enjoys an excellent

- the quality of research was high across

international reputation for guality research....... The
industry purtners in the CRC-SPF ae highly satisfied
with research  performance and ouicomes.. . The

Guality and commiunent of postgraduates and their
omptt s excellent....The morale and
motivation of the students is very high, and there is a

research

umanimous feeling among the postgraduates that they
are priviteged 1o be an integral part of the CRC™

With this outcome, together with the independent
confirmation of the very positive economic beaefiss
flowing from the work of the CRC described clsewhere
in this Report, a majority of partners are resolved that
they wish to take further value from their investment by
bringing core aspects of the current rescarch progrim
to & conclusion during an 8" year. Sufficient tnctustry
funding has been offered to allow us to approach the
CRC Committee with the argument that this would he
an excellent use of resources, Many aspects of foresiry
research inevitably take a long time and [ am confident
that this will puy dividends while also pasitioniag the
research networks created by the CRC to provide an
ongoing service to industry beyond 2005,

One of the strong arguments in favour of investment in
plantation forestry is that it provides a roeans for the
nation (o sustain a viable forestry and forest products
industry while at the same time satisfying the concerns
held by some sectors of the communily regarding wood
procuction from ative forests. Observers of recent
government actions in NSW, WA and Victorin will
understand that access 10 a native forest wood resource
can be modified within a very short fimeframe and that
this can have a severe impact on the forest industey. It
ix prudent 10 assume a continvation of the long-term
mational trend for an increasing proportion of wood
supply from the plantation estate, “Cetting it right first
time” is 8 make-or-break principle in any plantation
mvestment and § am clear that the CRC-SPF reseatch
scientists are playing a slgnificant role in Supporting
the managers responsible for such decisions, and so
contributing w the well-being of the nddustry.

f would fike 10 conclude by taking this opportunity fo
welcome our new Depuly Director, Professor Robert
Heaory (from Southern Cross University). He replaces
Dr Russell Haines {from QFRE),

John Kerin
Chairman



Last year's Anneal Report was written during the
development of 2 rew bid for CRC funding. This bid
was unsuccesstn, but the subsequent industry suppori
generated made it quite clear that the CRC Is valued
and thal it js mportant to maintain our momentum
so that we are in a strong posilion 0 secure & more
positive outcomne in 2004, Staff are committed Lo the
proposition that we are not in & wind-down phase, but
rather in transition, working hard to deliver value from
past investment, with outcomes which also provide a
phatform for new science 1o help the forest industry face
the competitive realities of the 21 century,

On the research front, the Genetic Improvement Program
concluded a major survey of diversity in the DNA of
Eucalypius globuius (Blue Gum), Australia’s most
widely planted industrial plantation hardwood species.
‘This knowledge is a valuable aid to ongoing breeding
and seed production from improved varieties. The
work of researchers from the Sustainable Management
Program formed the core of an International Conference
on Focalypt Productivity in November 2002, which
reviewed applications of current knowledge, and in
particular process-based models, as predictive tools for
Forest managers, Marsupial browsing 15 a major factor
determining  establishiment success in plantations,
especially in Tasmapta. Researchers in the CRC's
Resource Protection Program have found that the
concentration of a chemical (sideroxylonal) present in
the foliage of Blue Gumn, Is associated with variation
in browsing damage, raising the possibility that natural
plant resistance may be used as a ol in managing this
problem.

in tofal there were 63 PhD, MSe and Honours students
enrolled in the CRC i 2002/03. Hight students
successfully completed their post graduate degrees,
with a further 5 PhD dissertations submitted. 1 fake
pleasure in acknowledging the achievement of Julianne
O Retlly-Wapstra whe won an AFFA Science and
fnnovation Award for Young People.  Qur graduates
continue to find ready industry-related employment.
For example eighl of our newly graduated Phbds are
now working directly for industry or hold post doctoral
fellowships which alow them o continue confributing
in the research fields they developed within the CRC.

Continuing emphasis has been placed on valoe creation
through Technology Transfer. There are now over
470 users of our new members web site {launched
this year), which manages all CRC documents and
information through a simple Web interface. Specific
Technology Transfer Packages delivered during the
vear included a Eoncalypt Seed Orchard Manual, a
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low cost monitoring systemn for mammal browsing
damage; and a systern for inventory of basic density in
Blue Gum plantations. In addition to field days, short
courses and workshops, we have sought fo further
improve communication by encowraging scicntisis w©
spead more Hme visiting industry partners for direct
knowledge transfer projects.

During the past year, 45 we reviewed owr objectives
for the remaining life of CRC-SPE we have been
particalarly reliant upon very practical Initiatives
from our industry panners and political supporiers al
all levels. The continued support of the Chabrman and
Hoard, including without exception those members
from organizations who have chosen not to participate
i & proposed Year 8 extension, has also contributed o
a successful year. | am confident that the Management
Team and all our research staff will repay this support
through 2 well executed ramp down, and op-time
delivery of the various ontcomes of our program.

pufl -

Professor Rod Griffin

Divector
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MANAGEMENT

The Board

The Board of Management of the Centre comprises
an independent Chair, a representative of each Core
Member organtsation, the Birector and Deputy Director
of the Centre, and the Chair of the Advisory Panel
The Board determines policy and strategic ditection,
and seis guidelines for the effective operation and
management of the Centre, The management structure
and Iinks are shown in Pigure f.

Operation of the Centre is facilitated through three
commitiees;

Advisory Panel

The Advisory Panel has the role of providing scientific
advice to the Board, The Panel includes Dr David
de Little (Chair), thipe external scientific expetts -
Dy Peter Ades {University of Melbourne), Prof Roger
Sands (University of Canterbury, NZ3, DBr Tim New
(La Trobe University), and the Chair of each Program
Coordinating Commitice,

Management Committee

The Management Conunittee assists the Director in the
day-to-day running of the Centre by implementing the
policies sct by the Board. The Committee comprises:
Prof Rod Griffin {Director)

Prof Robert Henry {Deputy Divector)

Mr David Lyons (Business Manager)

Ms Shelley Caswell (Administrative Officer)
Program Managers:

A/Prof Brad Potis (Genetic Improvement)

D Chris Beadle (Sustainable Management)

D Clare McAsthur {Resource Protection)

Dr Neil Davidson (Education and Technology
Transfer)

B Hans Drieksma
Ciaerat Manager
(Forest Managament}
Foresty Tasimania

LS
D Badsendan Nombiw Bebe Avnodd Witlews
Rescarch {Hrocur Performance Manger-Fibee
CSIRO, Forestry nad Forest Nosske Skog Paper Mills
Progducts CAsstratia) Lamited

CRC Board

Wy Fodm Korin
Chudrrnag

Frof Robert Hepry
Depury Director

Mty Rom Beok
Executive Dircelor Foresiry
Depantment of Prisary
Endustries Quaensbud

My Stmon Penfold
Generad Manager
Girand Ridge Plantstions Pry £

Me Tun Bail
Praject Manager
Timbercom Technologios
Timbercorp Lid

M Richard Breidahi
Goageal Masager
FPlantation Operations
WACAP Tecefarms Pry Lad

Prof Rod Griffin
Divecior

B David de Linle
Chair, Advisory Punel

Prof Andrew Gienn
ProvVice-Chanceftar
{ Resonrch)
biniversity of Tasmania

My Fan Ravenwood
Plantation Division Manager
Mordy West
Gl bad

Prof Peter Baversiock
Pro-Vice-Chascellor { Research)
Southern Cross University

Prof Roger Kimching
Cheir of Eeology
Cribftth Undversity



Program Coordinating Committees

The Program Coordinating Committees et at
least twice each year to review and preview research
with regard to its scientific and technological merit
and to set and review research program oulcomes.
The commitices are chaired by an industry parther
representative, and consist of the Program Manager and
at least three industry partner representatives. Project
Leaders within the program are included as nop-voting
members,

Genetic Inprovement Program

My Peter Voiker (Chair}

Prof Rod Griffin (Director)

AfProf Brad Potts (Program Manager)
Ms Helert O Suilivan {1C)

Mr Chris Berry (NS)

Mr Simou Hunter (WACAP)

Mr Kelsey Joyee (GL)

Dr Tony McRae {STBA}

Mr Tan Last (DPIQ)

Mr Simon Penfold {GRP)

Ix Neil Davidson (Program Manager ETE)

CRC for Sustainable Produciion Forestry - Annual Report 2662/03

Sustainable Management Program
Ms Sandra Hetherington {Chair)
Prof Rod Griffin {Director)

Dr Chris Beadle (Program Manager)
My Chris Bames ((GL.)

My Tan Last (DPI)

M Bill Neilsen (FT}

Mr Mark Bamess {WACAP)

Mr Stephen Elms {GRP)

Mr Ian Bail (TC)

Dr Neil Davidson {Program Manager ETT)

Resource Protection Program

Dr David de Litle (Chair)

Prof Rod Griffin {Director)

Dr Clare McArthor (Program Manager}
My Chris Barnes {GL}Y

Mr Chris Berry (NS}

Pr James Bulinsk (1'C)

D Tim Wardlaw (FT)

T3 John Madden (Hon CRC Fellow)
[ Ross Wylie (DPIO)

Figurs 1. Management Structure

BOARD
Advisory Panel [ =~~~ "] Director/ Management
Deputy Director Committee

Genstic Sustainable Resource Education &

improvement Management Protection ‘Technology
Program Program Program Transfer Program
Program Program Program

Coordinating Goordinating Coordinating

Committee Committee Commitiee
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MAJOR DEVELOPMENTS

Economic evaluation of the CRC

With an annual production of sawlogs and pulplogs
worth around $1.3 billion af the mill dooy, Forestry is
& significant industry and makes a vital contribution
to many of Australia’s regionul economies. Forestry,
wood and paper industties {ogether contribute around
one per cent of the nation’s GDP, with an annaal
trpover of around 514 billion.

Austrabia, lke many other countries, is switching
ity production base away from native Forests toward
plantations. Planting has been particularly active since
19935, with a record 120000 hectares of new frees
established in 2000, The current plantation estate totals
aver b4 million heetares, This expansion had provided
a corresponding increase in the scale on which research
outcomes from the CRC for Sustainable Production
Forestry can be applied.  In 2002 we enlisted the
help of an independent organisation, the Centre for
International Economics (CIF} in an effort to place & $
value on the contribution we are making to our industry.

analysis (Table 1). These cover the mange of research
activities aimed at improvements in;

+  the genetic polential of trees {0 onhance growth
rates and wood quality and fo reduce unit
production costs

Table 1: Prasent value costs, henefits and net retumns from selected projects

*  silvigulteral systems which add 10 wood quality
and volume aud the longer term value of the tree
crop

*  site selection and management systems which
enhance growth and reduce unit production costs

*  strategies for controlling pests and diseases which
reduce production losses

CIE concluded that “The returns from the projects
selected for detailed analysis far exceed the CRE
expendiure over its seven yewr term. Elsing rhese
projects 28 a guide 1o the pay-offs from the entire
portfolio of activities, It is clear that the Australiag
economy is achieving a very high rate of retum on
funds spent by the CRC. The partnerships and co-
operative links formned between CRC researchers and
industry is of major benefit to the forest industry. It is
evident that these partnerships have promoted rapid
adoption of research findings by forest companies.
ir the absence of the CRC uptake by industry would
almost certainly be far less”

Sowrce: May 2002, Centre for Intfernational Eeonomics.
“CRC for Sustainable Production Forestry: FEconomic
Evaluation of R&D Portfolio”

Project R&D Cost

$ miltion
Eucalypt breeding strategios 28
Development of wood quality tes?s for ireo selection 1.4
Hybwid breeding of Exolic pines 1.8
Sitvicultural systems {pruning and thinning) 18
Site selection and management decision aids 7.2
Mycosphaerela fungus control 0.52

Benefits Net benefits ci‘"s’;f:;o

$ million 5 mitlion
1937 190.9 70
1937 1923 187
54.6 52.3 30
1317 129.8 7
1196 112.4 17
236 1.8 5

A Assurnes a 5 por cent discount rate

Sowrce: GIE calculations




Microsatellite diversity in Eucalyptus globulus

Encalyprus globulus is native 1o south-eastern Australia
and is one of the most widely used plantation species
in temperate vegions of the workl  Understanding
the patierns of molecular genetic diversity in natural
populations of E globulus is imporiant in order to
understand {3} the levels of inbreeding and gene
flow and (i1} the degree of differentiation between
geographic races of the species.  Approximately 400
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Figure 2: Distribution of localities and races {bold) of £, globulus sampled o7
microsateliite analysis, The number of frees sampled from each incality s shown
n parentheses,
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E'Fgure 3: Relationship between E. globulus races shown through a
YGMA dendrogram based on Nef's genetic distances between races
Caleulated using 9 microsatellite logsi,

1
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MAJOR DEVELOPMENTS

native trees from wild populations covering most of the
natural distribution of E. globulus were fingerprinted
wsing 9 microsatellite DNA loci previously developed
by the CRC-SPE (Figure 2). This is one of the largest
microsatellite surveys yet undertaken of any eucalypt
species.

The three E. globuius races from eastern Tasmania (Le.
N.E., $.E. and S. Tasmania) were the most genetically
diverse.  King Island was the least genetically
diverse {Hey and had the lowest level of observed
heterozy gosity {Hao) of any of the races. This may be a
result of inbreeding due to its isolation. The races of .
globulus were shown to form four tight groups {(Figure
3% 1) the Orway Range (Victoriak, 2} King Island
wih Westerny Tasmania; 3) all of eastern and southern
Tasmaniz; and 4) South Gippsland and Strzelecki
Ranges. The Western Tasmanian and King Island
races had closer affinities 1o the Otway Range races
than to the races of castern Tasmania. The races of
E. globuius from §. Gippsland and Strzelecki Ranges
formed a group that was highly divergent from the rest
of the races, The relationships between races are best
explained by ecither recent or ancient gene flow. For
example, the close affinitios of the eastern Tasmanian
races wmay be cassed by frequent gease flow in the
continuous populations, whereas the affinities of the
isolated Otways, King [sland and Western Tasmanian
races may reflect their ancient links through seed
dispersal during the last ice-age. The Tidal River and
Farneaux. races were outliers, The population of tall
E. globulus at Tidal River on Wilson’s Promontory
tad not been previcusly studied, and was aclually
intermediate In allele frequency between all of the
races. The Furneaux race had closest affinities to the
NLE. Tasmanian race {data nol shown).

This microsatellite data is a valuable contrel for
monitoring genetic diversity in breeding populations
and plantations for forest certification and fingerprinting
purposes and will be the foundation for studying the
more complex relationship between populations of £,
globutus and those of other closely related taxa on
mainkand Australia.
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MAJOR DEVELOPMENTS

FucProd 2002 was the first of a series of international
conferences designed to address factors that influence
the growth and productivity of cucalypts. [t was held in
Hobart at the Grand Chancellor Hotel from the 10150
November, 2002. The aim of the conference was to:-

{. Present a synthesis of current knowledge in a form
that would facilitate its inclusion in management
sysiems fo improve the gquantity and quality of
wood produced from plantations.

2. Work wowards  the  representation  of  this
anderstanding in process-based models that can
be used as practical and predictive wols by forest
MANAEEES,

The conference show-cased leading vesearch on
Eucalyptus used as a plantation species, The conference
attracted 146 delegates from 17 countries. There were
52 oral and 535 poster presentations in five themes
- environment, genetics, physiology, silviculture and
modelling with, respectively, keynote preseniations
from BDan Binkley (Colorado Stale University, 1USA),
Nuno Bormaiho (RAIZ, Porugal), David Whitehead
{landcare Research, New Zealand), Leonardo
Gongalves (University of S#o Paulo, Brazil) and Peter
Sands (CSIRO Forestry and Forest Products).

There was a large contrihution from the CRC-SPE
wihich demonstrated the quality of the research that
has led to the development and management of the

Participants af the EutPaon 2002 Conference

EvcProp 2002 - IJUFRO International Conference on Eucalypt Productivity

emerging hardwood plantation eskate in Aostralia, and
highlighted that much research does indeed find its way
into management systems.

The Governor of Tasmania, Sir Guy Greea, in his
official opening noted  “the papers at this conference
... demonastrate that workers in your fleld have a well
developed capacily to make optimal use of modelling
techniques while recognising that the world of the
computer model is virtwal not real. Particularly telling
examples include presentations showing disparities
between the values predicted by models and those
abtained by actual tests and measurements in the amount
of carbon sequestration in plantations and the effects of
varipus silvicultural methods on production”, This was
also a thmely reminder that eucalypt plantations have
an imporiant role o play in not just production forestry
but for managing carbon, water and salinity. Senator
fan Macdonald, the FPederal Minister for Forests and
the Environment also addressed the conference, He
highlighted the significance of forestry o Australia,
and the important role that research, and especiaily
the incorporation of research into monagement, have
to play in sustaining and developing the varions forest
industries. Dr Joe Landsberg, a former Chief of CSIRO
Division of Forest Research, who has done much ©
promote the use of process-based models for forest
management, fed a closing plepary discussion.

An innovative Feature of the conference was that all oral
presentations  were  videoed
and copied o CDs, CDs of
cach session, and a CD of
the PowerPoint presentations
andd most posters, were made
avatlable o delegates. The
journal Forest Beology and
Management  wil  featwre
papers from BEucProd 2002 in
a special issue.

"
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MAJOR DEVELOPMENTS

Marsupial browsing is one of the major factors
affecting the success of plantation establishment in
many pavts of Australia, particularly in Tasmania, The
CRC-SPF has been undertaking research o help reduce
this problem. ©One of the possibilities being explored
is 10 find planting stock that is more resistant to such
browsting. Forbrowsing of jvenile E. globudus follage
by the conunon brushtail possum, the CRC-SPE has
discovered that variation In browsing damage is
agsociated with levels of a leaf chemical, sideroxylonal
{a formylued phloroghucinol compound assayed by

4.0 8.0 8.0 10.0
Sideroxylonal A (mg.gDM ™

Figure 4: Refationship between intaks of juveniie leaves {g of leaf dry maiter {DM]} per kg
of pussum body mass [BM]) frorm 54 individual T, globadizs frees by brushial possums and
siderowyional A concentration in leaves (mg of sidemdonat per ¢ of leaf dry matter [DM]).

Sidcmxyienal helps explain resistance of Eucalyptus globulus to brushtail possums

scientists at ANUY. Fifty-four trees were assayed for
variation in foliage intake by brushtail possems during
comtrodled feeding trials. Thirty eight percent of the
varigtion in intake between imdividual trees could be
explained by differences in sideroxylonal concentration
fFigure 4). When the trees were grouped on the basis of
their locality of origin, significant differences in intake
weee evident. Significant, genetic based differences
in sideroxylonal concentration explained 84% of this
variation between localities, Trees originating from St
Helens in northern Tasmania have less sideroxylonal in
their feaves than trees from other Tocalities {(Figure 5)
and are less resisiant to possums browsing, while trees
originating from Jeeralang North in Victoria and from
southern Tasimanian localities have more sideroxylonal
and are more resistant,

This rescarch demonstrates the potential fo use natural
plant resistance (sideroxylonal concentration) 1o
reduce browsing damage at plantation establishment
by deploying or breeding more resistant seedlings.
Having found crocial links between £ globulus
resistapce, leaf chemistry and genetics, there Is a
need {0 investigate tools o rapidly assay trees for
sideroxyional concentration.  This investigafion can
then be expanded to include other economically
importan forestry species such as E. nitens.

70 - [ Southern ”%’asman%a} be he &
o Wl North-east Tasmania be T
g 8.0 4 [ Strzelecki Ranges T T
§ 50 - .-
= ¢ ab
< 4.0 &
E [
g 3.0 - 5:
> i
E 20 1 it
3 ?j
s 1.0 ;:

0.0 +— —— — i ; i 1

GT SG RG BGH SB Jeer
Locality

.Fig_l-ll'e 5: Concentration of sideroxylonal A i juvenite leaves from E. globulus trees, sourced from seven localities (leasl squares raeans with Sk bars). T?Iae key
I.Fdl(:ales the race of each locality. Letters that differ indicate significant differences (#:0.05 after Tukey-Kramer adgjustment for mulliple comparisons). GF German
Own, RG Royal George, BGH Blue Gum Hi, 8G Scuth Geeveston, Jeer Jeeralang North, SB South Bruny,
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MAJOR DEVELOPMENTS

Keeping our partners up to date through the Web

Figure & Fartner use of the
CRO website from October
7000 fo June 2008, A break
i1 Use oocurred at the

tirter the new websie was
lalnhed,

An ever-increasing proportion of the sharing of ideas
and information i the CRC-SPF is being conducted
electronicaltly. Fo Facileate this the CRC has developed
a new members web shie (hitp:/Mmembers. forestry
creorgan) o keep pariners and researchers up o
date with the latest results. The new sie maniges
all URC documents and nformation on CRC events
through a simple Web lnterface. The site has a security
framework to ensure users onby galn access o miterial
relevant o thelr hnterests and states, and preveals
access o confidential information outside a user's
seatus, The system can keep asers informed of the latest
documents and ovents by periodic automatic cmatls, as
well as allowing a user in 2 group 1o emall other osers
in the same user group.

User access is determined by a uscrname and 2
password, and privileges depend on the groups fo
which the user belongs. There Is Facllity 1o search for
documents. Regular automatic updates of the latest
documents that match keywords for a particnhar user
can be organised on a daily, weekly, or monthly basis.
A wide range of file types can be uploaded andfor
downloaded through the system {e.g. Word, Fxeel,

Powerpoint, Zip, etc}, and document downioads can be
tracked. There is alse facility for automated conversion
of the above fies {0 Adobe Acrobar formal with
password, copy and prinf protection.

There is a calendar of events with links 1 event
information as well as WebCam access to CRC-SPF
SeHNNNS,

The vsage of this system has been steadily climbing,
and currently there are over 470 users, The users are
grouped into over 200 groups aud have access to 630
fuldl text documents, as well as 2000 chations, and
450 events. As well as servicing the CRC, there are
100 external users, including 50 overseas users (most
from South America), who can see public documents
and events.

Feedback forms are provided for comment, and
suggestions and/or bugs are quickly acted upon. There
is continual Improvement arising from user feedback,
as well as interest from other CROs n adapting the
system for their purposes,

3000
el | OGNS
=@ [ull Text Nocs
2500 1 - Publications
=i Calendar Hits
2000
£ 1500
)
4]
1000
500 {25 Lot eBO

0-00 D00 MO1 J-01 S-01 D01 MO2 J02 S02 D02 MO3 J-03

Date
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COOPERATIVE LINKAGES

The CRC SPF has strong international linkages between the:

«  Cenctic Improvement Program and scientists in the USA, NZ, Chile, Argenting, Portugal, China, France,
Denmark and Malaysia;

+  Sustainable Management Program and scientists in the USA, Germany, Ching, Sweden, Portugal, France, NZ
and South Alrica;

«  Resource Protection Program and scientists in the USA, Canada, UK, NZ, Chile, Brazil, Sweden, Germany,
Yapan, Malaysiz and Indonesia.

Major national inks exist with a number of Australian universities, State anthorities and forestry companmes. Within

Centre links exist between all projects and programs. The pumbers of these links are depicted in the table below.

Tabie 2: Cooperative Linkages Table showing the number of International (N}, National {NY ard Within Centre (W) Linkages

Genelic Improvement

a7/08 98/98 89/06 3001 0102 02003

INDONOOW O [INONOW O [INN W |INNW [INON W INN W
At 1 1 6 |1 1 5 z 3 g |3 3 9 5 3 1|5 3 10
A2 2 4 3 |+t 3 3 2 5 7 |4 4 7 5 4 711 4 B
A3 o 0 1 g i 1 ¢ 1 1 4] 1 1 g 1 110 1 2
Ad 1 G 1 3 1 1 4 3 2 1 3 1 2 3 113 2 H
AB g 3 4 [0 1 2 g 2 310 2 4 g 2 410 2 3
AB i 3 6 1 3 1 3 3 1 2 2 2 4 2 214 2 2
AT g @ 5 |1 2 3 1 2 7ol2 2 5 |2 2 412 2 4
Total 5 11 18 |7 12 16 |12 ¢ 30 |12 ¥ 29 |18 17 29 |15 16 30

Sustainable Management

INDONOOWOIN N W [INONOW [INON W INNOWIINN W
B1 1 1 1 1 A 2 O 2 3 2 3 7 2 2 3|4 3 3
82 H ¢ ¢l 1 4] 3] 3 2 t 8 2 g 8 4 218 4 2
83 O 3 3 |0 4 4 8 2 4 4] @ 5 Y 3 g |0 3 7
B4 4 1 1 37 ] 4 12 it | 4 8 a 3 8 8 |5 8 5
Totat 6 5 8 8 12 voot8 19 |12 18 3 |13 17 17 |17 8 97

Resource Protoction

NGONOOW |INONDW [N W [N W NN W [INON W
1 2 5 4 |4 8 8 5 9 o &4 7 7 4 &4 4 |4 8 &
c2 [ 3 2|0 2 1 t 8 5 2 8 g 2 4 2|12 B B
Ca 1 1 3 1 2 4 2 b 4 2 3 8 2 3 511 6 2
G4 1 1 2 G 1 3 o 1 2 1 [y 3 1 t 4 |1 2 3
i3 1 g g 1 t 3 ) 2 3 4 2 3 3 3 313 3 3
Total 5 11 11 |8 4 19 |13 18 23 (13 18 @27 |12 18 18 |11 24 18

Education and Technology Transfer

4 8 2|3 7 3|3 6 2|4 8 4|4 & 4|t & 4
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RESEARCH

Genetic
Improvement
Program

Manager
AfRrof Brad Potts

Project A1

ieader
AlProf Brad Potig

Staff

Dr Luds Apiciaza

Mr Hobert Barbowyr
Mr Peter Buxton

Mr Pater Gore

Prof rod Griffin

Br Andrew Hingston
Dr Greg Jordan

Mr Kelsey Joyes

Ms Marian Lorkin
Or Briony Patterson
Mr David Piibeam
Prof Jim Reid

Mr Paul Tilyard

Dr René Vaiflancourt
Br Dean Willams

Introduction

A major expansion of the plantation estate of eucalypis
and pines is occurring throughowt Australia, fm proved
genetic quality of the plantation stock is essential i
Australia Is to be competitive in international markets
when this estate is harvested, Large tree breeding
programs being run by CRC partners in both the
sub-tropical and temperate regions demonsirate the
importance of breeding and aim fo increase the returnsg
from woed production.

The research undertaken in the Genetic Improvement
Program aims to ensure that plantation stock is of the
highest possible genetic quality. It aims to improve the
efficiency of breeding and eosure the genetic gaing
are rapidly and efficiently transferred 0 Austratia’s
increasing plaumation estate. lu brief, the Program: aims
EC

*  define breeding  objectives  for
individual firms and the seclor, From forest HIOWEES

appropriate
to industrial processors;

*  ientify selection oriterin and methods  for

assessing wood quality, growth, pest and disease

resistance, and other key traits, and Statistica
methods for their analysis;

¢ determine the molecular and guantitative genetie
conirol of important {eaits, and how thig changes
with age, site and sibviculture;

* improve strategles to select, breed and deploy clite
genolypes,

*  umprove awr ability fo comtrol and manipulate
reproductive chamcferistics in order to optimise
deployment systems;

* ensure rapid uptake of technologicnl advances
made in Australia and overseas, particularly i the
rapidly changing field of molecular genetics; and

*  provide training and education in forest genetics
and breeding, and be a forum for discusston in
Australia,

The research outcomes will directly assist breeders of
pines, encalypts, and other native speckes inour member
organisations, as well as organisations mubtiplying and
distributing lmproved seed.

Genetics and reproductive biology of
eucalypts

Background

This project aims to provide the basic biologicat
information necessary for effective exploitation and
management of temperate eucalypt gene pools. Tt will
determine the extent to which traits of econonic and
biological bmportance are under genetic control and
amenable to artificial selection and breeding. Such
tails include growth, wood quality, pest and disease
resistance and reproductive characteristics, There is
high demand for improved cucalypts for plantation
establishment, and the project will study  Factors
affecting sexual reproduction in order to optinmise
eucalypt seed production systems. This project s
closely linked to project A4 (Molecular gencrics of
cucalypts), and staff supervise two externally Funded
ARC grants. .

Outcomes

+  High heritability {'h?-w = 0.44) for 4-year dismeter
growth has been detected in an K. globulus family
teiad subject to high levels of foliar damage caused

by Mycosphaerelle nubilose. This appears ko
be due to large genetic differences in disease
susceptibility {hzog} = (L.66) and ity strong adverse
BTy with growth a1 this

genetic cotrelation (1, =
site.

* Stem coring of the oldest mnbreeding trial of £
globudus have shown that  while inbreeding
significantly reduced growth and survival, the
selfed progeny that did survive to harvest age {14
years) had higher wood density than outcrosses.

+ Observations of bird-pollinators visting 23 £
globulus trees showed that birds spent more time
foraging, and commenced foraging more often, in
the upper parts of the canopy. This difference in
foraging behaviour would explain the significant
increase in oulcrossing rate and numbers of seeds
per capsule previously reported in the Hpper parts
of the E. globulus canopy.

Outcomes from external grants
* The effects of canopy aspect, genetics (Family) and
season on seed production and quality was studied



PR student Marian

e Lorkin control poflinating
+ Globulus as part of a study
St the genetic control of self-
ncompatibikty
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using 30 trees from 6 families in an K. adtens seed
orchard in Tasmania, These factors had significant
effects on many seed guality and yield traits, For
example, greater pumbers of seeds per capsule
and per kilogram of uncleaned seed were obtained
from southern compared with northern aspects of
the frees.

Hybrid seedlings between plantation B nifens and
adiscent, native E. ovata have now been found
established in the wild up to 310m from plantation
boundaries, In contrast, £ nifeny seedlings were
ot found beyond 30 m from the same boundaries,
consistent with E. aitens pollen dispersal exceeding
seed dispersal.

Goals
o determine:

the impact of inbreeding depression on growth and
wood properties in F. globulus,

genetic and environmental control of reproductive
traits including self-steritity in E. globulus,

effects of site, genotype and fertiliser on the
efficiency of paclobutrarel to increase flower
shundance in K. globulus;, and

the later age performance and genetics of F, and
advanced gencration E. mitens X globulus hybrids
compared with (he pure species.

Goals for external grants

To determine the eavironmental and  genctic
factors affecting the quantity and quality (e.g size
and density) of seed produced in I, nitens and £
globulus seed orchards.

To determine the levels of pollen-mediated gene
flow between plantation and native forest eucalypts
and factors affectiag it
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Project A2

Leader
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Mr Greg Dutkowskd
Dy Bruce Greaves
Mr Yongjun Li

D Pater Volker

Mr Simon Whiltock

Breeding Strategies

Background

The Breeding Strategics project aims fo maximise the
profit derived from breeding programs of CRC partners.
This is achieved through the improvement of breeding
value predictions by menans of more accurate statistical
models, integration of economic and risk information
into the prediction of total economde merit, and
constant evaluation of tree breeding decision-making
and it impact on the results of breeding strategies.
Most of this work is channeled 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 traits, reproductive traits, and wood properties,
and closely inferacts with projects Al {Genetics and
reproductive biclogy of eucalypis)y and AS (Wood
quality},

QOutcomes

+  Analyses of 1530 forest tree data sefs have now
shown that spatial analysis will resulf in significant

i genetic evaluation  models

wherever trial blocking factors are significant.

improvements

* A method has been developed to guantify the
degree of conunectedness between trials with

Quartiative gensticial, Yorgiun Li studying the effects of connectedness on accuracy of
eatirmating breeding values

varying proporiions of comunon families, Thig
index has been integrated info a simulatiog
program 1o stidy the effect of connectedness oy |
the accuracy of breeding value estimations. |

*  'the project has supported the initial evalaations of

2% gencration progeny tests in the STBA National
Breeding Program of E. globulus.

Outcomes from external grants

« A review of potential products and markets that
may Impinge on the development of breeding
ohjectives for E.
completed.

globulus  in Australia was

* A model has been developed to defermine the
economic beneflts of coppicing £, globulus for
the 2" rowmtion crop as opposed to replanting
with genetically improved seedlings. ¥ was
demonstrated that genetic improvement in dry
matter production of abour 20% would make
seediings economically competitive with coppice
crops, if the productivity of & coppice crop i
similar o that of the first rotation crop.

Goals
»  Tmprove accuracy of breeding value prediction
through  better  accounting for  eavironmental

varkation and population structure.

+  Iinhance the provess of selecting elite mees by
developing models that integrate economic and
risk information into the predicion of ol
gconoimic merit,

*  Byvaluate tree breeding decision-making and its
impact on the results of breeding strategies,

«  Support CRC partners in the prediction of breeding
values, estimation of toal ee merlt, and design
aud implementation of breeding strategies.

Groal for external grant

+  Develop alternative breeding objectives for £
globulus and study the genetic vacdation of new
objective trails {e.g. coppicing ability, solid wood
properties .
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Molecular approaches to tree
improvement

Background

"The aim of this research 1s 10 understand the molecular
genetic basis of traits with bigh comumercial value, such
as those for wood and fibre, and 1o use this knowledge
to more efficiently develop improved genotypes for
deployment in plantations,

Determaination of the genes controlling wood fibre
traifs B evcalypts will enable a better anderstanding of
fibre formanion and the development of better selection
strategies for these wraits. Such owcomes will enable
Australian indusiry to establish high valee plantations,
especiafly for pulp and paper products based on
planting stock for taillored end uses,

The approach involves characterising quaniitative trait
foct (QFL) and candidate genes for wood and fibre
gais and prowth. The fraits include wood density,
pulp yield, cellulose levels, fibre length and microfibril
angle. The candidate genes include those involved in
lignin and cell wall polysaccharide biosynthesis,
Current work is focussed on:

*  characterising QFL controlling wood and fibre
properties in E. ritens;

= testing for associations between expression of
wood fibro traits and candidate genes;

+  developing strategies to utilise QTL and candidate
gene datz in selection procedures in eucalypt
breeding programs,

The project is closely integrated with Project AS (wood
guality) and utilises technologies developed in the
CSIRO Forest Products Laboratory in Clayton.

Outcomes

+  Mapping and QTL studies are being undertaken
in 4 CSIRG full-sib progeny trial of 300 ¥ nitens
trees. Data o 135 DNA markers, wood density
and microfibril angle has been collected. Some
of these markers will allow the transferability
of QTL between E. globudus and E. nitens 1o be
determined,

» A Torestry Tasmania £ nitens progeuny irial
s being nsed In association studies to relale
candidate genc variation to variation in wood fibre
traiks, DNA samples and wood cores from sample
populations (about 300 trees) have been assayed
for 20 SNPs in a critical gene in the biosynthesis
of lignin {CCR) assayed for density variation and
microfibri angle.

Project Goals

«  Develop provedures that utilise QT information
for wood and fibre tralts i breeding and
deploymen! programs.

= Ctest transference of QTL locations between £
globulus and F, nitens.

*  Assess variation in candidate genes co-locating
to key QFL for lignin, pulp vield and other wood
fibre traifs, and determine their relatonship to
variation in traits.
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Molecular genetics of eucalypts

Background

Molecular tools are sow being used in fingorprinting for
guality control in breeding and deployment programs,
in understanding gene flow, conducting paternity
and outerossing studies, as well as understanding the
genetic control of quantitative traits. However, these
applicatioms are probably just the beginning since
the rapidly expanding field of genomics Is providing
unprecedented insights into plant genomes leading
the identification of genes of interest.

This project focuses on eucalypls and aims o use

molecular markers to:

*  provide a better kaowledge of inbreeding,
heterosis and genetic diversity in breeding and
base populations of eucalypts;

= guantify factors affecting ouicrossing rates and
patterns of gene Bow, and confamination levels in
seed orchards, in close cooperation with project Al
{Genetics and seproductive biclogy of cucalypts),
and

»  characterise major genes affecting commercially
important traits {e.g. growth, wood properties and
pest resistance).

Outcomes

A large study of the genetic diversity in the
native base population of £ globulus based on
microsatellites developed in the CRC has been
completed, This data provides unigue insights into
inbreeding and relationships between races of £
globulus,

A set of F oglobulus microsatellite locl have been
whentified that can be run fogether to reduce the
cost of Angerprinting.

+  Rare isozyme markers were used to 1} confirm
the advantages of style cutting in the Mags
Supplementary Pollination (MSP} system being
used for E. globulus and it} verify the operational
use of & weekly crossing eycle. Low levels
of contamination were found across multiple
genotypes.  Microgatellites  showed  that  this
was maindy due o owcrossing rather than self
poilination,

Qutcomes from an external ARC grant

*  Variation i an important nuclear gene oy
lignin biosynthests (CCRY was studied across
the geographic range of B globwlus.  Large
differences in allele frequency between mainfand
and Tasmanian populations were demonstrated,
Sharing of chloroplast DNA and CCR alleles
between K. globulus and K. cordata i south-
castern Tasmania suggests that the £ globulus
gene pool has been affected by past hybridisation
and this may explain the observed varistion in
CCR alleles.

«  Significan! frequency  of
molecular markers between adjacent dwarf and
tall forms of . globuius have been demonstrated.
The maintenance of these differences in open-
poilinated progenies implies effective barriers 1o
gene flow may oceur over a short distance in this
Species.

differences m  the

Goals

*  Study resistance w0 Mycosphaeretia infection in E.
globulus using a QTL approach.

«  Investigate the polential  for incorporating
molecalar sereening methods in B globulus
breeding programs in order to change ligain
corfent and composition,

+  Develop z model to predict seed guality in F
nitens seed orchards using simple measurements
of reproductive parameters and verify b using
microsatelite markers and paternity analysis. This
model will allow prediction of breeding values of
seed lofs.

Gaals for external grants

«  ise mcrosatellite markers to study  genetic

in a breeding
population of K. globufus in comparison with the
base population.

*  Study the wility and inheritance of mitochondrial
DNA for studying hybridisation in cacalypts.

*  [Establish the relationship between hybridisation
potential and phylogenetic affiniey.

diversity  and  relationships
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Figure 7: Soatter diagram
and regression equation
for predicting whole-tree

Volumetric collapse (%)
from the collapse of an air-

"ed core taken from near

feas! height for E, globulus,
together with the degree of
fit {A2).

CRE for Sustainable Production Forestry - Annual Report 2002/03 19

Wood guality

Background

Wood quality is one of the most important detesminants
of profitability, whether plantations are harvested for
pulp, sawn timber or other solid wood products,
However, wood property trailfs are expensive and
difficuli to measure and there is 2 poor understanding
of their genetic control and relationships with breeding
objectives. For these traits to be integrated into breeding
and deployment programs it is essential to develop
cost-effective, non-destructive sampling techoiques
which can be used on a larpe scale.

Wark is concentrating on:
«  developing non-destructive sampling strategies for
wood and fibre properties;

o refining relationships between wood, pulping and
sawi timber properties;

» determining the magnitude and Imporance of
genolype by environment interactions for wood
propesties; and

+  developing breeding objectives for a range of
wood prodacts,

This project has strong links with CSIRO Forest
Products Laboratory, with some of the techrologics
developed  there (SilviScan 2, cellulose contemt
analysis and Near Infrared Reflectance Analysis)

6 -

being implemented and applied to genetic material in
member breeding programs for both B globulus and
E. nitens.

Outcomes

e Changes in key project staff during the year set
back the timing of some outcomes, but nop-
destructive sampling strategies for shrinkage and
collapse (e.g. Figore 7} in B, globulus and E. nitens
have been developed, and sample processing for
determining sampling strategies for stiffness has
been completed.
Note: Collapse is damage to the structure of wood
cells during drying. This causes timber distortion.
*Core collapse’ is measured in radial cores taken
at a fixed height (L.Im). ‘Whole collapse’ Is
calculated from a weighted average of B cores
taken at various proportions of tree height.

e Near Infrared Reflectance analysis calibrations
have been developed for lignin content for E
globulus and E, nitens.

Goals
+  Determine optimum non-destroctive  sampling
strategy for stifiness in F. nitens.

*  Determine race and provenance effects and genetic
parameters for lignin and cellulose content,
and shrinkage and collapse, and their genetic
relationships with growth traits in E. pitens base
populations.
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Figure 8: Genetic gain per
year sxpressed in units of
the F, genetic standard
dewviation. under breeding
strategios RRS, PSS, RAS-
SF and SYN in dependence
of the pure-hybrid
correfation in species 2
i, {7 In setected parameter
situations. Case A: a higher
proporticn of the ganetic
variance is additive and 8YN
i the best ranking sirategy
for all values of i), Case
B a bigher propotion of

the genetic varance s
dorminance an RRS-GF is
the baes! ranking sirateqy for
most vahes of ¢ ni2)
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Hybrid breeding

Background

The CRC-S3PF and its partner organisations, have

aceess o one of the most extensive apmays of artificial

forest tree hybrids in the world. The hybrid breeding

project has two primary sims:

*  undesstand the genetics of hybrid populations,
focusing on growth and wood properties; amd

*  develop or introduce Into Aostrabia the most
advanced steategies for breeding hybrids,

This project focuses on the topical pine species
Foelliottii and P curibaca var, hondurensis and their
hybrids which are being deployed commercially by the
Department of Primary Industries (Queensland, and
interucts closely with project A7 (Molecular genetic
improvement for tropical and subtropical production),

Oufcomes
+  Simulation of hybrid breeding strategles such as
synthetic breeding, a modified Torm of Reciprocal
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Recurrent  Selection (RRS-SF) and  standang
Reciprocal Recurrent Selection (RRS) showed thy
the synthetic strategy (SYN) was the most cos
effective (greatest gain For fixed resources) under
# wide runge of genetic structures (Figure 8).

»  Genetic modelling of hybrid populations of Pigs
efliottii and P, caribaea ver. hondurensis indicated
that partiad dominance gene action coutributes to
heterosis in stem volume, but the genetic control
of wood density Is due to additive, and possibly
additivereluted epistatic gene uction,

*  lndirecr selection for wood density in pure species
trials has been shown o be nearly us efficient as
direct selection in hybrid trials,

*  Swdies of £ ellionii or P caribaea var. honduresis
have shown that the herltability of o trait in puse
species combination I8 a good predictor of the
strength of the pure-hybrid correlation in the same
trait fle. high h% = high Tk

*  Analysis of mid-rotation data from factors]
matings between Pinus cariboes var, hondurensis
and both B recumumanii and P oocarpa confinm the
clear superiority of these hybrids (especially those
wwolving B recunmanii} over pare Pinus caribaen
var fondurensis. There was litle genotype by
cnvironment iferaction, and strong correlations
between the performance of the P caribaea vir.
hondurensisy parents when crossed within species
or hybridised with either B fectsnmmi or P
pocarpa.

* Analysis of clonal tesis of Pinus elflionii < P
caribuea var. hondurensis clonal kests, across 12
sites 1o somtheast Queenstand demonstrated very
fitde genotype (clone, family or parent) x site
interaction. Age-age comelations {1 — 8§ years)
supporied 2 veduction in the age of clonal selection
from 6 yenrs 10 4 years.

*  Analysis of progeny tests of P eflionii parents
mated with B ellionit and P caribaes

that  the

correlations were poor {close 1o zero) For growth

VAL

hondurensis  indicated pure-hybrid
trabis at 10 years of age, but high For stem
straightness (0.7,

*  Volume equutions for P effiottil, P cavibaca var,
hondurensis and their F, and ¥, hybrids, and
estimates of the MAF (st 15 years of age) on
three sites in sowthesst Queensland have been
defermined,

Goals

* Document 2 hybrid breeding strategy for pine
hybrids in Queensland,

+  Finalise analysis of liybrid pine rinds,
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Flgure 9: Partial genetic
Traps for Pinus caribasa
var, hondurensis parent
and g hybrid with Pinus

effiottii vay. slliottii. Tests for

Mbiration haterogeneity

Indicate $hi2 recombination

fales are the same in the

fivbrid and its parental taxa.
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Molecular genetic improvement for
tropical and subtropical production

Background

Uenetic improvement and sustainable management of
sropical forest species Is supported by the apphication
of molecular tools in this project. The species being
stiied include Pinus hybrids (8 ellionii var, ellioni]
(PEEY x B caribees var. hondurensis {PCH),
Arancaria cunringhamiil (Hoop piney and Bucalyptus
species. The project is increasing our understanding of
the genetics of complex traits such as wood properties
and  propagation performaence.  Techniques for
vertfication of hybridisation in plantations and native
populations are heing developed and applied in forest
management.

Outcomes

«  Cenetic mapping of genes for adventitions rooting
in hybrid pines shows that some genes act broadly
in hybrid pine populations and with additive gene
action. Several quantitative trait lock {QTL) of
moderate effect were found in the same genomic
regions both in an outcrossed pine hybrid and
in an uvnrelated, second-generation inbred pine
hybrid. This finding indicated the possibility for
improving strike rates for cuttings in the clonal
forestry program by manipulating one set of genes
across families and generations of hyhrids.

+  The discovery that inferspecific pine hybrids have
recombination rafes similar to their parental taxa
has implications for conventional and molecular
improverent, and our understanding of speciation
mechanisms in the Australes subsection of pines
{Figure 9). Together with data on the congruence
of gepome organisation from comparative rupping

Hybrid Pinus caribaea
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int this group, the results indicated Australes is a
freely introgressing group, and that ¥ shouid be
considered a species complex rather than a set of
species undergoing independent evolution. One
impiication for the breeding of hybrids in this
group is that blocks of Hnked genes should he
rapidly broken up in early generation crosses, and
mating designs which enhance recombination, but
hat involve inbreeding. should not be required for
Introgression,

«  Capdidate wood property genes, PAL and CAD

have been located on a gesetic map for hybnid
pines following the development of assays based
on pyrosequencing or single strand conformation
polymorphism.

A DNA fingerprinting assay, based on a muli.

locus analysis of chloroplast microsatellites, has
been developed for the definitive elimination
of slash pine contaminants from tropical pine
hybrids., The assay distinguished all slagh from
Caribbean pine trees in a reference population and
can be conveniently multiplexed for saving on cost
and Hime of the assay.

*  Genetic maps for Hoop pine were completed, These

are the first genelic maps in the Arancariaceae and
low rate of polymorphism between the parents
suggested that the genetic diversity in this species
iy be lower and inbreeding could be higher than
previously thought,

Outcomes from external grants

«  Analysis of gene flow and patermity inan £. grandis
seed orchard indicated that although there was
a preference for infer-provenance crossing and
# low incidence of nearsst-neighbour matings,
setfing  (range 7-36% AVESD 14.7£12.7%) and
pollen contamination {range 34-37% AVaSD
46.1+8.19%) were high. There appeared o be no
directionality w pollen movement and pollen was
moved effectively Broughout the orchard,

Goals

»  Complete the snalysis Tor genes for adventitions
rooting in hybad pines
Finalise recombination variation studies in hybuid
pines

«  Finalise QTL studies in Hoop pine

»  Finalise gene flow studies in K. grandis
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Introduction

Plantations, incheding Farm Forests, can be considered
a sustainable resowrce only if the factors necessary for
production remain favourable over successive crop
cycles. This program examives the environmental
factors and silviculnral practices that influence forest
production and casts these into a quantieative framework
with the use of process-based models. We play 4 critical

role in delivering the knowledge needed to ensure tha
practices implemented by forest managers in Australiy
are sustainable and subject 1o ongoing improvement ip
terins of economic and environmental performance,
This provides a valuable adjunct 10 the work of other
research organisations involved in the definition of
criterta for sustainability,

Site productivity

Background

Fhe aims of this profect are to:

*  determine the exfent to which notrient and water
supply can sustain high leaf areas and tee growih
rates after canopy closure:

= evaluate the effects of alternative slash management
sirategies (during the inter-rotation peried) on
neirient supply and other soil conditions that affect
productivity, and

+ improve our understanding of water storage and
aceess o i in relation 1o soif profile characteristics,
rainfall, and grouvnd water

Outcones

*  Plantation managers were trained in the use of the
visual guide for estimating LAL This visual guide
is now included in some operational inventory
PROZrams.

* Smalb-scale varation in soil propertics, which
leads o considerable variation in tree growth,
was demonstrated in a ferliser experiment at
Westfield. This site has relatively fertife soils and
rately experiences water stress. [n plots of G-year-
old £ adtens, soll P and K concentrations and the
tafe of N applied together accounted for 83% of
the vartation between plots in total stem voltme,

( Unfertlized 1
w-— iy \
= = = = Oclober \
W=k« January i
e = Apri t
= s ] \
|
. *5 \

N
{)J—ML

~ -
W W,
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ot T T 1
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* The use of foliar N as an indicator of growih wag
examined under a tange of N-supply Fegiies
created by combinations of N fertilisers, weed
competition aud rvigation. Only on one oceasion
during the first two vears after treatment was foliar
N well-correlated with groweh in the subsequent
year. This result casts considerable doubt on the
wility of foliar N concentration as an indicator of
N deficiency in K. globulus.

*  Application of 100 kg N ha'' (a5 wrea) o a 2-year-
old eucalypt plantation increased concentrations of
mineral N in the soil for only 4-% weeks, regardless
of the season of application (Figure 10}, However
if this peatment was repeated once annually from
age 5 years, it produced 2 substantial increase in
growth tates apd mdrdent cycling in trees, and
on the forest floor there is an increase in litter
depth, changed soil moisture availabHity, reduced
variabillly soil temperature and increased organic
mater fnover,

*  Soil organic matter can be au important source
of nutrients in forest ecosystems. A method
was developed  for fractionating  soil organic
matter. When the lighter organic matter fraction
was applied to a nutrient-poor sand £, globulus
seedlings grown in this soil medivm showed
substantially Improved P uptake and growth,
relative to conteols grown in sand, Both treatiments
received the same rate of a balanced fertiliser
confaining no P,

Goals

*  Summarise management options for P fortilisation
of E. nitens plantations,

*  Bevelop & mechantstic sofl nutrient uptake modole
for inclugion in productivity models.

*  Model shor and long-term responses {0 N
fertilisation.
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Management of tropical soiis

Background

The abms of this project are {0

evatuate the impacts of soil and stand management
on both guantity and guality of soil organic matter
for suslaining the productivity of subiropical pine
plantations in south-gast Queensland;

gvaluate the impacts of silviculfural practices on
nitrogen (N} peols and dynamics in Hoop pine
plantations of south-cast Queensiand;

test, develop and apply advanced DINA, suable
isotope and nuclear magnetic resonance (NMR)
for developing improved biological indicators of
soil quality;

test and identify scil invertebrates as potential
indicators  of hiodiversity in  Hoop pine
plantations;

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

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

OQuicomes

Seasonal and spatial varlaton existed in soil
microbial properties among different compaction
and cultivation treatments, with soil microbial
biomass of carbon (MBC) ranging from 220 to
1089 ug/g, microbial hiomass of nitrogen (MBN)
from 12 to 328 ugfe, and microbial ON rutios
from L6 to 27.5, Pluctuations In soil microbial
biomass were mainly driven by the seasonal
changes in environmental conditions (ncluding
rainfall, temperatre and soil moisture}. The MBC
was less variable with season than the MBN. Soi
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compaction did not significantly affect MBC,
MBN and soil N flug through microbial biomass,
while soil celtivation significantly reduced MBC
and MBN only in the zero forwarder pass (no
compaction) reatment,

CGenefic variation in tree growth and branchiet
carbon isotope composition { PC), nitrogen (N
isotope composition { N} and nutrient (N, B
K, Ca, Mg, Mn, Fe, Cu and Zn) concentration of
}eyear-0ld Hoop pine {Araucaria cunninghamii
Al ex 1. Don) half-sib families were examined
at two contrasting sites, There was significant
genetic variation in measured trails {e.g. in tree
growth, branchlet  C, nutrient and mineral
concertrgtion) among the families within and
between sites, Significant family variation in
branchiet PN occorred at the dry site (P = 0,068},
but not at the wet site. Branchiet N at the wet
site was significantly lower than that at the diy site,
suggesting that soll microbial-plant interactions
might play a role in discriminating soil available
BN in favour of "N for tree uptake at the wet site.
Branchiet 'C, YN and nutpient concentration
(particularly N} show promise as tralts for agsisting
in the selection of elite Hoop pine families with
improved irec water use efficiency, nitrogen use
efficiency and growth for the more water- and
mufrieni-limited environments

Coals

F

Further develop and apply C, "N and PN NMR
methodologies to characlerise soil organic matler
composition and guality in Hoeop pine and exotie
pine plantations.

Ouaptity  denitrification,  fmmobilisation  and
teaching of PN.labelled fertilisers under different
residue rmanagement regimes and environmental
conditions n the second-rotation Hoop pine
plantations.

Develop and apply soil hiological methods,
patticularty microbial biomass C and N assays,
to characterise sofl organic € dynarics and N
cycling in subtropical pine plantations.

Develop improved biological iadicators of soil
guality by testing, developing snd applying
advanced  DNA, stable lsotope apd NMR
technigues.

Develop pofential soil invertebrates as indicalors
of blodiversity in Hoop pise planiations,

Assess the suitability of existing data from long-
term catchment studies for imcorporation into a
predictive modet of soil oss from subtropical pine
plantalion catchnents.

Estimate the infiltration paramecters using the
rainfall-runoff model SRM for site selected storm
events.
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A reveqetation planting
tsing best practice at age
six months at Sorrsl Springs
in the Tasmanian Midlands,
an area severely affected by
tree deciing,

Silvicultural systems
Background

The aims of this project are 1o

provide  puidelines  for
management of seedling stock during planiation
establishment;

develop weed management systems that minimise

the preparation  and

the use of herbicides, including the use of non-
competing Species 45 Cover Crops;

develop pruning, thinning and spacing systems that
are suitable for converting industrial pulpwood
plantations o clearwood regimes and for farm
forestry;

assess the beachits and costs of trees op farms,
and the real or perceived barriers (o the adoplion
of commercial forestry on part or all of the farm
enferprise, aad develop an enhanced understanding
of the factors which determine regional timber
supply.

Qutcomes

»

It is estimated that joint ventures (using a variety
of mechanisms) anderpin about 7% of the current
plantation expansion in Australia, Understanding
the value of particular joint veniure arrangements,
and other strategies, for bublding partnerships in
forestry will assist in OVErcoming COmMBDILY
anxiety around plantation forestry,

The heterogeacous nature of non-industrial private
forest owners and the objectives they hold for their
forests make policy and program design complex.
Examination of this group of forest owners
resulted in a typology of landowners with similar

objectives. The different landowner groups were
casity identifled through their socio-economic and
motivational differeaces.

Information guthering  patterns and  level of
knowledge of forestry- and enviromment- related

issues  vary between groups of landowner
However, the main sources for matket and price
information  and  management and  fechnicy
information play a similar role for different type;
of landowners.

Exploration of private forest harvesting  ang

. i
forest and couservation management decisiony
in Tasmania shows that a range of owner ang

owaership  charncteristics can explain forest
rmanagement behavioun

lnterviews and a workshop with managers withig
a large forestry company have demonstrared
commifiment to engaging the public o the
company's strategic planning. A process tha
ehicits and examines the perceptions of p&rticipumsi
in rruiti-stakeholder dialogues in order to facilitate
constructive dialogue shows potential,
The use of ‘Best
including  cultivation, mounding, long  fallow
period and good weed control, easure successliyl
tree seedling establishment v the Midlands of
Tasmania,

Seedling height at plunting, within an iadustry
relevant yange of 120 to 240 mm, has no affect on
growth performance six months after planting in
south-west WA and the Green Triangle. Growth
performance was inferior in scedlings raised in
4% cm® | but similar between seedlings raised in
835 and 113 em?, comainers by six months afler
planting. ‘

recommended practices’,

Goals

Publish a ‘Farm Forestry Technical and Business
Handbook’.

Develop 2 process-based modet of blackwood
height and a decision support system sultable for
blackwood belng grown in DUSE-Crop syskems.
Develop 2 schedale for managing  effluent
irrigation of plantations managed for solid wood.
Describe the sucoessful strategies used by industriad
companies and povernments that  strengthen
support and  cooperation  for private  forestry
amongst individuals and wider communitics,
Examine the determinants of non-industrial private
owners” Hmber harvest and management decisions
on the basis of stited forest ownership objectives
and socio-economic characteristics.

of the commpnication and
between  forestry

Hxamine aspects
decision-making  processes
companies and the broader community

Investigate the physiological bases to  field
ohservations that there are of no effects of seedling
size, but strong effects of seedling container size.
on seedling performance alter planting,
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Modelling production and wood
quality

Background
The aims of this project are o

produce process-based models which

a)  enable the productivity of plantations o be
predicted,

b} address specific management questions,

¢} have o transparent steucture, and

dy  aHow input datg ro be readily and cheaply
obtained by forest managers;

define the effects of site and climatic factors

on wood propertics, determine the feasibility

of ashering wood properties via silvicoltueal

reatments, and develop tools for predicting

response of wood properties fo envirommental

factors; and

develop decision support systems for plantation

management,

Outcomes
+ A site productivity estimation workshop beld in

Hobart was attended by 31 people and provided
hands-on demonstrations of 3-PG, ProMon and
Casala, and detalled background to the models,
HucPron 2002 was held i Hobart over the
period 10-15" November 2002 and attended by
150 delegates from Australia and overseas. It
was a very productive, enjoyable, and well-run
conference,

SibvicuHural preseriptions o reduce crought
death risk in E. globulns plantations in south-west
Western Australia were developed using Casata
to predict growth, pre-dawn waler potentinl and
N uptake and utilisation. A rainfall simulator
was developed to generaie reaiistic daily rainfall
sequences as biased results are obtained using
average data,

= Shoot
W Root

g 30 Fgf Eg? s
Trew

Eg 29
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A ssud.y of stem, coarse 100t and soil respiration
at an K. niteny plantation found that COArse root
;;;}mata?n f&s_();S‘t‘ ba yrt, I%ff‘:!"ﬂ respiration was
3 tha _ya k fitterfall was 2.5  hy! yrl, and fine
oot respiration and lurnover was 4.3 ¢ hat vt Ay
an E. globudus site, there was 2 strong correlation
between soit respiration and below-ground fine
FOOL HOMASE.
A model developed for farm forestry decision
support as part of 2 IVAP project adequately
predicted  effects of spasial layvout of farm
plantings,
A swdy of the effect of tree spacing on N
distribution and photosynthesis in iree crowns
found the variation of N concentration was not as
predicted by optimality models. This suggests non-
photosynthetic roles of canopy N are important
determinants of N distribution,
Ry using Irrigation to vary the distribution of water
around trees 1F has been found that the blomass of
fine roofs is higher In areas maintained at higher
water content. These data are being used to assess
the relationship hetween fine root biomass and soil
water aptake.
Hydraplic resistance of plntation-grown I
globuhss trees was Tound to be greater in the roots
than the shoots {Figure 11} This may partichy
explain why the species is susceptible to drought
death, Differences i whole-tree  hydraulic
conductivity might be related to tree age.
STEPS V3.0 has been developed and a series
of demonstration and  faining  sessions  were
condocted with CRC indastry partners,
Branch models were developed for Win-EPIFN,
the French conversion software that is part of
the decision support system for subtropical and
tropical softwood species.

Goals

Bdit a special issue of Forest Heology and
Management featuring key papers from BucPron
2602,

Implement and test 3 model for the response of
blackwood grown under a purse crop to form
prging,

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

Develop a profotype decision support system for
subtropical softwood species for comment and
evaluation,

Develop spatial applications of process-based
growth models and facilitae their use by CRC
paripers and external clients.

Develop methods o simalate  datly  weather
sequences and apply these with process-based
growth models for risk analysis and management.
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Iatroduction

The Resource Protection Program aims to;

+  develop & comprehensive understanding of the
biology, ecology and impact of a nmunber of key
insect and vestebrate pests of eucalypt plantations
m temperate Australiag

*  identify and study the biology, ecology and
contral of a number of eucalypt fungal pathogens,
to provide the basis for future development of
integrated pest management (IPM} strategies;

*  develop  efficient and  effective  monitoring

protocols Tor some pest and disease species 1
determine if and when control 18 necessary;

develop [PM strategies for a aumber of key pest
such as the Tasmanian leaf beetle (Chrisophthary
bimaculara), Awtumn gum moth (Mresampely
privata) and several marsupial herbivores; and

develop management techuigues and  products
to minimise the cffects of pests and diseases
o the quantity and quality of forest products,
consistent with the principles of sustainable fores
MANAZEment,

Biology, ecology and economic
impact of insect pests

Background

This project aims to provide a strong foundation of
basic research on the biology and ecology of the major
insect species across various geographic regions so
that Integrated Pest Management Strategies (IPM)
can be developed. Particular emphasis in the project is
centred upon Mresampela private (Autuma gum moth)
across afl regions of southern Australia, and the leaf
beetles Chrysophtharta agricole and Chrysophtharta
bimaculata in Tasmania. Other insect species currently
under study inchude Hereronyx spp (Melolonthine
scarab beetles) and Heteronychus araror {African black
beetle) and the pine aphid Esigella californica, Areas
of research lnclude phenology, host-plant interactions,
natiteal enemies, mating systems, monitoring protocols
and impacts on tree growth,

Outcomes

+ The number of generations per year in €
agricola was found © be a seasonally plastic
trait, dependent upon photoperiod at the fime of
emergence of teneral adults, which in turs was
dependent upon the fleld temperatures experienced
by immature stages.

*  Population genmetic analysis  uwsing  allozyme
electrophoresis of specimens coflected in New
Sowth Wales, Victoria and Tasmuania indicates
that gene flow in € ggricole is limited between
populations and regions, In confrast to O
bimaculata which shows high levels of genetic
mixing throughout Tasmanta,

o C agricols adults mate many times in their
reproductive  [ifetime. Up o 30% of tencral

.

females mate in lute sammerfautumn before
entering reproductive diapause and can produce
viable eggs in spring without remating.

The basic biology and phenology of the Western
Australian establishiment post Heteronyx elongatus
has been documented. Damage is caused to
seedlings by larval feeding on roots soon after
planting, leading to seedling death. There is #
single major generation cach year, with a lengthy
larval development period amtums-spring and
a possible small secondary genetation in lake
seHIHner,

Populations of E calffornica in Pinwsy radiata
plantations in the ACT are ofien only locally
abundant and peak in sumumer and amtumn when
ambient temperatives between 20 o 25°C favour
maximum fernale fecundity.

A DYMEX population model showed that M.
privata can have two generations 3 vear (bivoltine},
depending upon the timing of commencement
of population growth. Areas where bivoltine
populations occur may be more susceptible o
outbreaks.

ln the Beld M. privata was found to prefer B, rubidn
Just as much sz E. globulus as 2 host for egg laying.
in both species a significant, positive relationship
was found between the foliar concentration of
terpino] and the numbers of eges laid on a tree.

The abundance of parasitoid wasps in the family
Braconidae and 1o a fesser extent kchneumonidae
was found to be lower where the understorey had
been killed by herbicide than where it had been Jeft
unsprayed,




Three pentatorid nymphs
{probably Oechalia

ae schellembergif) feeding
adl YPon a moribund and slowly
1t liquefying M. privata larva
2 that they have immobilised

with & protease

- T
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Goals

-

Undertake biological studies of Heteronyx spp in
Tassmania and determine the identity, phenology
angd impact of a novel nocturnal foliage-feeding
pest, possibly a Heteronyx species, causing heavy
defolialion in southwestern Australia

Provide imdustry with estimates of the economic
impact of the major defoliating insect pests in
Western Australiz based on early ressits from
exclusion trials,

Investigate the chemical ecology in relation to
mate location in C. agricola and laval performance
1t M. privega.

Determine how the diversity and abundance of
wasp natural enemies changes with plantation age
and species compositios,
Determine the reproductive strategies used by the
parasitoids of C. agricola.

Detertnine whether E. californica is attracted to
vellowing P radicra needles or whether the ingeqt
is a contributing factor to needle yellowing,
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Insect control techniques and IPM

Background
Foresy looking  For
options for insect control that are both effective and

managers  are non-chemical
economically viable. Individual non-chemical control
approaches may need fo be used in conjunction with
other options in an IPM strategy 10 achieve adequate
control. This project s investigating u number of control
options, including the use of more environmentally-
friendly chemical insecticides, for incorporation into
IPM strategies as well as approaches to determine the
most effective time to Implement such strategies.

Outcomes

*  An effective control for Hereronyy larval feeding
on the roots of newly-planted seedlings s to
treat each seedling with a very small amount
of imsecticide at planting.  Inexpensive outof-
patent insecticide can be used and the extremely
localised application and small amounts roakes the
techoique entirely consistent with best-practice
integrated pest management principles,

*  E globulus races were screened for susceplibility
w M. privara oviposition in an outdoor cage
bioassay. Foliage from the Furneaux race was
found o be twice as likely to be oviposited on
compared to foliage from the Serzelecki Ranges
and north-eastern
the south-eastern Tasmania race received an

Tasmania race. Foliage from

intermediate egy lay.

* Increased levels of the foliar wax cheinical, benzyl
n-fetracosanonte, were found to be consistently
assochated  with  decreased M.

defoliation of B, globudus across four field sites in

northern Tastuania,

privafa feld

*  Host ranking assays with female M. privasa using
families of E nirens have shown that Rubicoy
and Taronga are equally preferred for egg laying
and receive more eggs than trees of a family from
the souwthern NSW provenance, Larval survival
was also higher on Rubicon and Taronga than on
southern NSW.

*  Field trials of a sex pheromone of M. privata were
conducted tn the ACT, Tasmania and Victori,
Unitraps ¢see image} baited with rubber septs
treated with hing of tiene continned to attrac
males for 3.5 10 4 months.

* A neem-based insecticide, Nutrineem Cold™,
had significant effects on female oviposition and
tarval development of C. agricola. These included
reduced fecundity, egg viabitity, larval survival and
increased deformity in newly emerged adules.

*  Speciic sampling protocols, designed o improve
the economic sfficiency of fleld assessment of
the pest species Gonipterus scutellatus, Cadnng
excrementarius, Chrysophtharta spp {except (.
Bimaculatay, and M. privata have been developed
within the framework of the unified pest and
pathogen assessment scheme,  The sampling
protocols Tor (7. seatellarus were implemented
by Timbercorp and WAPRES in the spring of
2002, resulting In the regional distribution of G
seutelfatis being identified.

*  Ina major replicated fleld trigl In south-westem
WA, Chrysophtharta obovata returned within |
manth and Gonpterus scutellans returned within
two months after spraying a-cypermethrin,

Goals

¢ Investigale the fongertonm offects of insecricide
spray on recolonisation of plantations by pest and
non-pest insect species, comparing  plantatons
sprayed with Dominex® (broad specirum) and
Success® (targeted 10 specific nsect groups} with
unsprayed areas.

between  sex
pheromone trap catches of M. privarg und the level
of defollation that will subsequently occur,

*  Investigate avenues for the commercialisation of

*+  lpvestigate  the  relationship

the sex pheromone lure of M. privaig.

*  Begin info-chemicals discovery research for
compounds that are biologically active in scarabs
that are of pest status to new pluntations.
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Resistance of planting stock to
vertebrate browsers

Background
A key method for reducing browser damage
eucalypis is to produce more resistant trees. This should

chotce conditions, even though the total inlake of
foliage was greater

There is genetic variation between races and
jocalities in essential olly and FPCy tformyl
phloroglucinol compounds) in E globulus foliage.
These are two characteristics that can affect intake

Ms Juttanne O'Rellly be achievable by genetic and phenotypic manipulation by marsupial browsers
ere Wi Stephen PAterson  of (hase trees, Qur research is directed at identifying ¢ Sideroxylonal was the main variable affecting
Iia, Ms Natasha Wiggins resistant genotypes, developing a xapid method for intake of coppiced E. globulus foliage by brushtail
pta estimating susceptibility as detected by leaf chemistry, possums, It explained 38% of the variaton in
act and predicting susceptibility of seedlings as a function intake,
of their environment. These three aspects can be ¢ Brushiail possums preferred juvenile to aduit
L incorporated into an overall stralegy for predicting and foliage of four-year-old phase-change E. aifens
i reducing browser damage of eucalypts at plantation trees when offered 2 choice, but were able
led cstablistunent. Specific aims of this project are fo: consume at feast as much adult as juvenile foliage
il *  determine the relative damage to and preferences under no-choice conditions. |
for various plant types by browsing herbivores; |
e +  ipvestigate the genetic basis of resistance of Goals '
of eucalypts, and the effects of environment on this ~ *  Compare the refative contribution of genetic and
1es resistance; and environmental {nursery} effects on palatability of
. s determine whether resistance cas be modelied as E. globulus seedlings to brushuail possums.
ed a function of leaf chemistry using near-infra-red  *  Quentify the physical and chemical response of £.
i spectroscopy (NIRS). NIRS provides an indirect globulus and E. nitens seedlings to various wind
g measure of leaf chemistry. and fertiliser levels, and fest subseguent relative
o palatability to browsers.
of Outcomes «  Determine the effect of fertiliser on variation in
0. s In no choice (rials, brushiail possums ate more physical and chemical characteristics of leaves
foliage from E. globulus saplings than E. regnans. within seedlings of E. nifens seedlings, and relate
g However, when offered both plant species together, this variation to within-seedling preforences by
' possums ate less B regrans foliage than under no- herbivores.
in
| R R
e . -
nd S =N
18 -
nd
ith 1 3 -4
1. i . s .JF(
¥ | N
2X i .
sk § ; -
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1135 - =
e A
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Project C4

Leacder
Dr Clare MoArthur

Staff

Mr Hugh Fitzgeraid
Ms Alison Miler

Mr Stephen Paterson
Mr Andrew Walsh

Mr Gaoff While

Ms Natasha Wiggins

Figure 12: Map showing the
distribution of pademeton
seals in a plantation
establishet on an ax-
pasture site at Dunaliey.
The distribution of scats is
redated o the distibution
and guantity of grass on

the site,

Strategies to reduce vertebrate
browsing damage

Background
This project addresses the problem of reducing
browsing damage to seedlings using characteristics of

the environinent (whole plantation and its sarrounding

habitat) as its framework. Environmental characteristics

should have a significant influence on browsers: how
many ate present and how they use phantations and
other habitats as refuges and feeding areas. The aims
of this project are fo:

-

understand the interaction between browsers and
the environment, and the conseguences on damage
ko seedlings;

investigate the impact of vegetation immediately
around a seedling on its visk of being browsed;
develop methods for mouaitoring damage and
predicting risk; and

design appropriate options o reduce browsing
damage through vartous planting strategies.

Outeomes

Diswribution of high quality food (grass) on ag

ex-pasiure plantation affected the distribution of

pademelons and Bennet!'s wallabies, measured by

a scat survey. Macropod distribution was forther
constrained by distance from protective shehter, iy
the form of forest, a1 the plantation edge,

On an ex-native forest plantation with windrows
and only fow quality food (bracken and fireweed),
vegetation had a minor effect on the distribution of
macropods.  However, distribution of macropods
was again constrained by distance from protective
shelter, windrows in particular,

(roals

*

Hstablish encrgetic costs of foraging and browsing
damage by brushtall possuns 10 E globudus
seedlings in monoculture versus mixed-species
plantings,
Survey plantations (o determine how vegeiation
at various scales affects browsing damage o
seediings,
Sumnwrise  strategies  for reducing  browsing
damage,

FPlantation edge

Pademelon scat density

1-4 N

B 15 - 28
B 29 - 50
I 51 - 100

5-14

40

0 40

8¢ Melers
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Phb student Anna Hopkins
taking sampies of decayed
wood from a 180 year

old £, obfiqua for a study
of asgociated fungal
assemblages
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Strategies to minimise loss due to
fungal attack

Background
The objective of this project is to develop management
tools to lmmit the impact of microorganisms, such
ag slem decay fungl and teaf spot pathogens {e.g.
Mycosphacrelin).
Prescriptions are being developed in relation to the
retention of habitat trees and cowse woody debris
on the forest floor, with the aim of conserving the
biodiversity of saproxylic fungal and mvertebrate
assemblages associated with Tasmantan E. obligua wet
sclerophyl forests.

Specific objectives are fo

+ identify host, pathoges and site parameters
inflnencing ) the risk of stem defect associated
with wounding and fungal infection in E. sitens
and FE globulus plantations destined for solid
wood production, and b) the risk and impact
on productivity of Mycosphaerella infections in
plantations of K globulus and E. nitens;

«  Yor Myoosphaerella, #) develop a bioassay to
screen for resistance to the pathogen, amd b)
initiate the use of remote semsing technology in
eucalypt plantations to determine disease severity
levels; and

«  Investigate saproxylc insect and fungal ecology
in different age-clagses of standing trees and in
decomposing coarse woody debris (CWD) of £
obligua wel sclerophyll Torests.

QOutcomes

+  Tertitised plots have @ higher number of large
dlameter branches &t pruming and a  higher
incidence of decay infections. There was little
evidence that decay had spread out from the knotty
core n plantation E. nitens sampled 6 years after

pruning, although decay had spread longitudinally
through the stem,

»  Some of the secondary compounds {fannins,
flavonoids and terpenes) involved in the response
of E nitens and E. globulus to stem injury and
infection are also associated with tree resistance
t0 stem damaging fungl and insects. Therefore,
these compounds could be used as biochemical
indicators Tor resistance lo stem fungi, canker
fungi and insects such as borers,

* In coilaboration with Sustainable Management,

the process-based model CABAILA has been used
t0 predict canopy wetness, a factor in spore release
and germination of Mycosphoerella, Risk maps
have been created for plantations in WA, N3W and
TAS/VIC based on the climatic factors known to
be favourable to Mycosphaerella discase.

» A plantation infected with Mycosphaerelia hag
heen mapped and scored for infection. Certain
trpes were sampled and reflectance measures taken
of infected and uninfected foliage types, and other
surfaces in the plantation enviropment. Matching
our ground-based data to a Digital Multh Spectral
Videographic Image will allow us to identify
the spectra most effective for remotely sensing
Mycosphaerella severity.

o Studies of K obfigua trees ranging from young
regrowth (70 years old), to old-growth (> 150 years
old) show that saproxylic {dead wood dependent)
commmunitics are extremely diverse, and highly
heferogenous across the landscape, but highly
susceptible to forests practices that resull in the
removal of harge diameter logs, Regrowth forests
cater for a different assembiage of beetles than
ald growth forests. Retaining large Jogs within
regrowth forests will not be sufficient to cater for
the fauna specific to the large logs in old growth
forests.

Goals

+  Quantify the long-term hmpact of decay infections
established ot pnming.

s Continue onpoing molecular studies to identify
decay. Test the pathogenicity of these fungi
F. nitens and E. globulus.

+  Determine environmental conditions dictating
spore release, fluctuations i spore inoculum
toad and leaf infection for the Mycosphaerello
species present in a Tasmanian plantation site of £,
globulus.

+  Measure physiological and pathological parameters
in trees with different levels of Mycosphaerella
infection.

s Continne ongoing investigalions 1o identify spectra
that are useful for the differentiation of plantation
sites with different levels of Mycosphaerella
infection.
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EDUCATION and TECHNOLOGY TRANSFER

Managers
Br Neit Davidson
Mr Greg Dutkowski

Staft

Br Jurgen Bauhus

Dr Rebecca Boyle

Dr Phifip Brown

Dr Elsanor Bruge

Ms Jili Butterworth

Br Dugald Close

Prof Rob Clark

Br David Doley

Mr Bichard Doyle

Dr BH Foley

Prof Roberi Henry

Dr Mark Hovenden
Dr Ryde James

D Greg Jordan

Prof Peter Kanowski
Prot Jamie Kirkpatrick
Dr Sinniah
Mahendrarajah
AlProf Stuart McLean
Dr Peter MoQuillan
Br Neville Mendham
Dr Libby Pinkard

Mr Dighy flace

Prof Jim Raid

Dr Alistair Richardson
Dr Bergey Shabala
Prof Frank Vanclay
Dr Robert Wiltshire

Background

The Education and Technology Transfer Program

coordinates:

+  intake of postgraduate stadents across the three
reseatch programs and five university partners
in the CRC, and involvement of CRC staff in
education and waining,

+  teanster of techaology from research programs o
the industrial partaers in the CRC and to small
end users of forest rechnology, particidarly Farmer
groups; and

* activiies {0 raise public awsreness of CRO
esemveh in sustainable forestry, and to Jevelop a
CRC ethos,

The principal objectives are o

¢ develop a natonal centre of excellence for
postgraduate tralning, with emphasis on training

[+

graduntes relevant o the industry sector. Thig
includes tnvolving staff from partner organisations
1 feaching and supervision of university students;

*  rapidly transfer the technolopy arising from
research conducted at the Centre to industrial
partners and other end users;

*  publish rescarch of intermational guality so
Australia and the CRC are seen as world leaders in
plantation forestry; and

* raise commumity awareness of CRC activities and
the value to Australia of a sustainably managed
forest industry,

Qutcomes

Education

= There were 63 PhD, MSe and Honours students
enrolled in the CRC in 2002/03. Of the postgraduare
students, H were atfracted from indostry, 15 are
on scholarships with industry support (APA.L,
SPIRT/ARC, FFIC, LWRDC, ¥WPRDC, CSIRO,
State Forests of NSW), and a further 17 were on
competitive national scholarships (APA, ARC).
Sixteen students have CRC top-ups o APA or
ARC scholarships. Only 10 were supported solely
by CRC-8PF PhD scholarships {see Tables 3 and 4
fFor details).

* The students who completed thelr degrees in this
fnancial year (2002/03) were- in the Genetic
Improvement  Program: Peter Bundock PhB,
Michelle McGranahan PhDD, Susan Foster (Hons);
in the Sustainsble Management Program: Tim
Blumfield PhD, Sven Ladiges PhD. Tim Tabart
M3Se, Tim Watson (Hons), Stuart Fenech (Hons);
in the Resource Protection Program: Kirsten le
Mar PhI3, Tim Wardlaw Phi3, Helen Nahrung
PhD, Geolf While (Hons), Andea Witt (Hons),

Studeats who submitied » thesis for examination
i 2002/03 were- Urmat Westphalen  Phiy
Andrew Gibbons PhD, Dominic Kain PhD, Dy
Mummery Phi> and Alicta Eyles Phi,

New students in 2002/03 werer- Alison Milier
P, Matthew Hamibon PhD, Katherine Harrisoy
PhD, Damicn Rathbone (Hong), Diirilina Burtoy
{Hons), Cameron Shicld (Hons), Iames Worty
{Hong)

One of the CRC’s PhD students received a major
award this vear Julianne O'Reilly-Wapstea won
the Porest and Wood Products Research and
Development  Corporation sponsored  AFFA
Science and Innovation Awards for Young People
i1 2002, The title of the project was 'Breeding for
vesistance in Euvcalvprus globulus to mammalian
herbivores: the role of genctics and secondary
plant chemistey”.

Mr Janes Worth received the Genetics Honours
Scholarship for his project at the University of
Tasmania,

Supervision of postgraduate and honours stadents
i widely distribuied amongst CRC  partner
institutions such that 41 of the 72 supervisors of
Honours, MSc and Phi projects were not staff of
Australian university departments {see Table § for
detailsy,

Julianee O'RelllyWapsha holging her AEFA Science and
Ipnovation Award,
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Fernando Droppelmann,
{5rd right} from the

Chitean Fucalypt Breading
Cooperative and Carlos
Contardo {2nd leff) and
Jaitne Zupata from Bioforest,
Chile visited the CRCSPF in
Novernber 2002 to inspect
aucalnt hybrid trials and
seed production systems.
They are seen here with
Briony Patterson, Pater
Gore {SeedEnergy), Luis
Apictaza, Rene Valllancournt
and Yongjun Li of the CRC-
SPF visiting Sesdlnergy's
E. globulus seed production
facility near Mobart.

Table 4: Student enrolments and funding source

Nusnbrer of Stodents

Total number of studenis 63
Buli/PartTime:  Full Time 33
Part Time 10
Degree Hons 6
MSc 8
Phi> 49
CRC Programs Genetic Improvement 19
Sustainable Management 27
Resource Protection 17

Fonding

CRC Scholarship 10
APA Scholarship 3
CRC top-up of APA Scholasship i
FFIC top-up of APA Scholasship 1
CSIRO top-up of APA Scholarship I}
ARC 4
APA-E 3
SPIRT/ARC 4
UT/CRC top up 3
CGAVCRC wop up 1
CSIRO 2
[ndustry {CRC partners) i
ndustry staff doing PhD 6
LWRID( b
FWPRDC b
SENSW 1
unfunded MSe 3
unfunded Hons 6
Total 63

Seven CRC scientists, who are not staff of
university depariments, confributed to 11 university
courses in flelds allied 1o their research, lnvolving
481 students: Dr N Davidson in ‘Plant Ecology’
(U, 46 students), Dr € MeArthur in ‘Fisheries
and Wildhife Management’” (UT, 32 studenss),
Zoology H {Animal Form and Fonctiony (UT,
70 students) and “Tasmanian Fauna - Heological
and Bvolutionary Studies” (UT, 30 students), Py
P Smethurst in *Soll Pertility’ {UT, 18 students),

A/Prof B Potts in ‘Molecular Evolution” (UT,
25 stadents) and ‘Botany of Tasmamis® (UT,
18 studentsy, v 2 Xu in Land and Water (GU,
8O students), Dr Martin Steinbaver in ‘lnsect
Management for Forestry” (ANU, 12 swmdents),
Dr Borothy Steane in 'Botany 27 (UT, 83 students}
and “Molecular Evolution’ {23 students). Pr Neil
Davidson coordinates a four-year undergraduate
course, ‘Forest Feology’, desipned for students
with an interest in forestry at the University of

Tasmania,

*  Thirteen postdoctoral feliows worked with the
Centre in 2002/03: Dr R Thumma in molecular
genetics (CSIRG HFEP, Canberra), Dr M Steinbauer
in enfomology (CSIRO Fao, Canberra), Dr M
Shepherd in molecular biology (SCU, Lismore),
Dr D Close in tree physiology (UT and CSIRO
FFP, Hobart), Dr N Prasolova on soil nutritod
{GU, Brishane}, Dr ) Steane and Dr B Patterson
in molecular geneties (UT, Hobart), Dr F Henskens
on canopy mifrogen dynamics (CSIRG FER
Hobart), Dr A (Y Grady in root biomass wrpovel
{CSIRO FFP, Hobart), Dr A Mitchell (CSIRO FFF,
Hobart) on availability of base cations, Dr Jane
Medhurst (CSIRO FFP, Hobart) on Blackwood
silvicolire, Dr Karen Barry on tree patholog
{CSIRG FFP, Hobart), and Mamoru Matsuki off
asect ecology (UT, Hobart),
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Table 5: Supervisors and the number of CRC students they supervised

Sapervisors

O G Allen
Ut

1 E. Aptolaza
U"‘{‘n}']‘

Dr P Barker*
NPWS

Dr M Bateaghia®
{ISIRQO FFP

¥ H Banhus
ANU

Iy C Beadlet
CSIRG FFP

¥ S Boyd
G

£ R Boyle
(353

Pr M Brown®
Forestry Tas
Dy P Brown
ar

Dy E Bruce
T

Prof R Clark
ur

1De 1D Cloge™
ur

Dr P Cooper
ANU

£ N Davidson?®
CRCIGT

Prof A Delves

S

[yr M Dieters™
QFRI

{r P de Barro®
CSIRO ntomology

Dr [ de Ligtle®
Forest Health Consultant

Dy I Dedey™

U retired

Dy § Dovers

11 Melb {Creswick)
Mr R Dovle

T

D R Floyd*
CSIRG Bnto

Dy W Foley

ANLE

Prof 1. Forbes 1 D A Muneri®

ur PRI

s A Fulton* 2 M W Neilsen™

Consutiant FT

Dr A GHmous™ 1 D (3 Nikles®

NSW Ag QFRI

D H Gharidi 1 £r B Piokard®

GuU urT

Dr 8§ (roves* 2 P | Phiflips

FT G

£y C Harwood® 1 AfProf 5 Pous®

{I8IR0O FEP CRCAIT

By K Harding® 2 Dir § Raison®

QPRI CSIRO FFP

AfProf P Healy | Ms C Raymond®

GU CROYState Forests NSW

Prof R Henry 2 Prof ] Reid

sCu Ut

Mr I Hickey™ 2 IDr & Richardson

Fr Ut

r M Hevenden 1 Dr H Ross

Ut ANU

Ass Prof ¥ Hughes 4 Dr P Ryan¥®

Gl QPR

Dr M Hurley® I Dy P Sands®

¥ Melb CSIRG FFP

D (G Jordan 2 D S Shabala

LTHCRC uT

Prof P Kanowski 2 £r M Shepherd?

ANU CRC

{r P Khanna* 1 B P Smethursl®

CSIRO CSIRO FFPACRC

Prof T Kirkpatrick 1 D F Smith*

UT CSIRO Plant Industry

Dr B L | D D Steane™

NCS{USA) CRC

Dr C MeArthur® 5 3 M Seinbaver®

CROAT {BIRO ENT/CRC

AlProl 8§ McLean 1 Dr R Tayior®

T NTPWC

P MoeQuillan 1 Dr R Vaillancourt

LT ur

Prof R Menary® | i H Wallace

U retired UsSC

Dr N Mencham I Dr R Wikshire

uT UT

£ C Mohammed 8 Dy 2 Xu*

UTHCSIRO QFRI

* Supervisors who are rot university deparimental staff = 37

#¢ Internations] supervisors =
University departmental supervisors e 34
Fotal w 12

35

&
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¢ The CRC hosted eight visiting scientists and a Resource Protection Program

group of Chilean foresters during 2002/03,

Genetic Improvement Program

Prof Wickneswari Ratnam, from the School
and  Natural
Sciences, Faculty of Science and Technology,

of Environmental Resowrce
Universitt Kebangsaan Malavsia visited the
CRC from April- September 2003 to work
with Dr Rene Vaillaocourt on ‘Analysis of
camiial region and developing xylem ¢BNA
Libraries for Acacia mangium X Acacia
auriciliformis hybrids  and  development
of molecular markers for lignin genes for
selection and manipulation”,

= Dy Dianna Percy, from the UK Leverhulme
Trust (viskting USIRO, Entomology} visited
the CRC in January 2003 to work with A/Prof
Brad Potts on “psyHid communities on astural
and artificial eucalypt hybrids’. Dianns uses
sound recordings to identify psyilid species,

- Foresiers from the Chilean Bucalypt Breeding
Cooperative (Fernando Droppelmann) and
Bioforest, Chile (Curlos Contardo and Yaime
Zepata) visited the CRUSPFE in November
2002 to inspect eucalypt hybrid ials and
seed production systems. In Aprl 2003,
two Chilean wood scientists from INFOR,
Gonzalo Hernandez and  Jorge Cabrers,

Br Clare McArthur (RPY at UT on ‘Biclogical
antioxidants and the effects of plant phenolics
on mammalian feeding’.

De Glenn lason, from The Macaukay Lang
Use Research Institute, Aberdeen, Scotlang
worked with Dr Clare McArthur and Natashy
Wiggins at UT on "Diet diversity and trep
selection by vertebrate browsers’ for two
moaths from Dec 2002 to Jan 2003,

= Prof Prancis Schwarze from Albert-Ludwigs
University Freiburg, Germany visited the
CRC during the pedod Sepr 22.26 2002
and worked with Dr Caroline Mohammed at
CSIRO FFP Hobart on “Rigk assessment and
description of decay defects associated with
pruning E. globulns and E. aitens subject to
different fertiliser reglmes’,

~  Dr Fredrik Ostrand from Lund University,
Lund, Sweden, visited the CRC from July
2002 o Augsst 2003 to work with Martin
Steinbauer at CSIRO Entomology Canbere
on the improvement and efficacy of the sex
pheromone of auturmn gom moth,

Techuology Transfer

Increased wse and uptake of CRC research resulis
by indusiry partners has been facilitated by the
development of the following specific techaology
franster packages:

*  The first stages of a eucalypt seed orchard mannat
visited the CRC. were completed. Following a review by clients, the
project was extended o include medium priocity
Sustainable Management Program modules due for completion by August 2003,
----- Dr Mel Tyree, from US Forest Service, North o
Fastern Fovest Experiment Station, visited ¢ Systems de\ft‘:iopcd to enable effective and low
the CRC from May 1-15 2003 to work with cost moattoring of matrmnai browsing damage
Dr Mike Battaglia and Dr Tony O*Grady on are fwif{g tested by l-*‘orest{y Tasmania. The
‘Assessment of tree hydraulic conductance’. system featiyes site stratification and structured
reconnaissance to reduce the cost of assessment
= Prof Richard Fisher, Manager of Forest where damage is Jow. It allows low-cost, timely
Research and Productivity, Temple-Tnland and accarate decisions to be made shout the need
Forest, Diboll, Texas, USA, visited the CRC A reontrolesies
from 28/10/02 w0 2171102 w work with Dr
Zhihong Xu at QFRI and attend BucProd * A system has been developed for the inventory
2002 in Hobart. He conducted collaborative of basic density In £, globufus plantations. The
research with scientists in B2 project on the system allows collection of data in a variety of
management of tropical soils and presented ways and features the estimation of both the mean
seminars on industrial forestry in the southem and aecuracy of basic density measurement i
1JS and ‘s forest certification the answer? targe plantations. A pilot praject using the systent
- Prof Apn I--Iagemm;i', from Miami University, fawa.‘;‘;;i, mf;u}‘fbi}{,o;zwin?dEzj::ﬂ dpa;{!;;;;
Oxford, Ghio visited the CRC from 15403 to Plantations.
3703 w work with Dr Bugald Close and

The CRC has van & serdes of development courses
for farm forestry professionals using National
Heritage Trust Funding under contract o Private
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Forests Tasmania,  Courses have been offered
in eavironmental management systems and soils
identification, and further courses are currently
being planned.

A comparative  analysis of  the  nutrition
management systems of CRE pariners has aliowed
the identification of technology transfer strategies
for this area of research.

Ag well ag the specific major projects, a lechnology
transfer plan has been developed for cach research
project. The plans are stored in a calendar of
events that is easy o monilor and update.

To improve communication between indusiry and
scientisis a series of small industry projects were
initiated. Scientists spent a week with an industry
partser working on projects of direct benefit to the
industry pariner. Projects covered the arcas of seed
orchard management, racial classification of an £
nitens breeding program founder parents, analysis
of browsing mammal spotlighting data, evaluation
of coppice management options, and development
of seedling specifications.

A pew Member's Web Site was launched with the
aim of capturing all CRC events and output so that
there is # “one-stop-shop” for all CRC information
{see ‘Major Development™).

The CRC ran & number of major events this year
{see Table 6.

The CRC ran a wide rapge of technology transler
actvities for partners during 2002/03, There were
P70} public presentations, which included 77
conference and symposhun presentations and 27
serminars. 1o addition the CRC ran 4 workshops, 5

short course and 2 fleld days, The CRC produced
39 technical publications, 29 of which were in the
CRC Technical Publication series, and 25 Hash
sheets (*Hot Off the Sced Bed®, *Beyond the Black
Stump’ and ‘Pest Of"), and 7 articles in partner
newspapers and news sheets,

The CRC produced 268 publications in 2002/03.
These included 4 book chapters, 122 refersed
journal articles (88 published and 34 in pross), 120
unreferced publications {65 in public arens and 64
coniidential) and 13 theses,

in the last year there have been T asticles in
newspapers and industry nows sheets, and [T items
in the clectronic media, including 5 TV segments
relating to Centre activities (sec ‘Media activities’
in Public Preseatations),

Documented visits 1o individual CRC pariners
and between nodes of the CRC {(Hobart, Canberra,
Brishane, Gympie) total 228 person-days for 2002/
(3.

Goals

-

Maiutain rates of completion of PhiX projects in
2003/04.

Raise the profile of the CRC in the media.

Continue to develop technology transfer packages
{CRC technology presented in a readily usable
formy as an important method of wansferring
outcomes of CRC research to industiry.

Continue to package genetic technology arising
from CRC research in a form that is most useful to
other end users of CRC techaology {e.g. farmers,
farm foresters, nugserymen, forestry consulfanis).
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Table 6: Major events run by the CRC in 2002/3

Event

‘HucProd’, an international conference
on factors that influence the growth and
productivity of eucalypts

Midlands Field Day: “The trick to
establishing trees in the Midiands in areas
suffering rural gree decling’

*An [nfroduction to Tasmanian Forest
Soils’, a short course for farm forestry
professionals

‘Certification and Environmental
Management Systems®, a short course for
farm forestry professionals

STEPS Training, a course demonstrating use
of the STEPS decision support system

‘CenResFest”, a workshop discussing
breeding for pest resistance

‘LossFest’, a workshop discussing causes of
toss in productivity and wood guality

InFest”, a workshop discussing research
findings on Eucalyptus leaf beetie
Chrysophtharta agricola

‘NutFest’, a field day demonstrating nuirient
studies in southern Tasmanian encalypt
plantations

*Site Productivity Estimation Workshop’,
a workshop demonstrating use of CRC
models ProMon, CABALA and 3 PG

LAT Gaide Training, a course demonstrating
use of the "Visual Guide fo estimating Leaf
Area Index of Eucalypt Plantations’

*An Introduction to Quantitative Genetics
Analysis’, a course demonstrating use of
statistical methods and ASREML, software

Hoop Pine Field Day, a ficld day
demonstrating fertiliser and compaction
trials in plantations

Program

Sustainable Management

Sustainable Management

Sustainable Managemer

Sustainable Management

Sustainable Masagement

Genetic Improvement

Resource Protection

Resource Protection

Sustainable Management

Sustainable Management

Sustainable Management

Genetic buprovement

Sustainable Management

Dates
10-15 November 2007

27 Fune 2003

253 QOctober and 11

December 2002

5 and 6 December 2002

28 February 2003

25 February 2003

26 February 2003

15 Qctober 2002

19 June 2003

G-11 July 2062

various dates

26-28 September 2002

18 March 2003




Strategy for the technology transfer
program

The principal objective of the Technology Transfer
Program is to trapsfer technology rapidly 1o the
imdustrial parteers and other end users. This involves
the following steps:

Fnvolvement of industrial parmers in planning
research projects and running experiments

The Program Coordinating Committees of the
CRC retain an overview of these research projects.
They priotitise research and set “deliverables’
{research ouwtcomes that can be divectly used by
industry). Most CRC research is conducted using
company lrials, or wials established on company
land, so companies are involved at the outset
with the planning and implementation of research
projects and have ownership of them, Research
plans for these experiments are lodged with the
companies, and inclpde an agreed protocol for the
research. The company partners allocate staft time
{in-kind contributions) to CRC research projecs
50 effective inferaction can occur.

Early ransfer of results

"The early transfer of resulis starts with informal
interactions while research is being conducted
{phone, fax, emall and visits to company sites).
EHormal transTer starts with an elecironic fact-
sheets and Ad page of summary of recent
research, entitled ‘Hot Off the Seedbed’ {Genelic
Improvement Program), ‘Beyond the Black
Stump'  (Sustaineble Management  Program),
or ‘Pest O {Resource Protection Program).
Company responses will then determine whether
it is best 1o organise a seminay, workshop, shorl
course or freld day on the topic. Later stages of
yransfer are through technical reports, mefereed
papers and refereed journal papers,

Technology Transfer Officer, Greg Dutkowski,
haises with industrial partners and researchers
to develop a better understanding between these
groups within the CRC and to facilitate the
adoption of the technology most appropriate fo
each indugiry partner’s needs.

A full Hst of technology transfer activities
conducted by the CRC can be found on the CRC-
SPF website hitp:/fwww.forestry.crc.org.ao and
major activities are outlined in Outcomes in the
Fducation and Technology Transfer section.

CHC for Sustainable Production Forestry - Annyugy
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UTILISATION AND APPLICATION OF RESEARCH

::;?or and ongoing technology transfer projects
*  Hucalypt sced orchard manug

*  Wood guality inventory

e Pest monitoring protocols

e Insect activity dalabase

Numcrous smaller projects are  negogated with
individual partners, such as training in the uge of
1AL or quantitative genetics raining.

‘Technology transfer plans are implemeniod for
each research projecl. The plans are stored in an
on-line database, which allows easy monitoring
and updating, as well as feeding an ondine
catendar of events.

The technology transfer team has also worked
at makipg existing research information more
eastly available. A new Member's Web Sile was
lannched with the aim of capturing all CRC events
and outpu! so that there is a “one-stop-shop” for
alt CRC information. The system offers a search
and download facility of all CRC documents and
events, as well as periodic emails notifying users
of new documents and events in their areas of
interest. Documents and events are however only
available to groups nominated by the author so that
intellectual property rights can be managed (sec
Maior Development’ ).

Technology transfer also occwrs throngh training
provided by the CRC 1o Us postgraduates. Recent
PhD graduates transfer new technelogy to their
employers. There are currently 9 company staff
enrolled in PhD and MSc cowrses while still
employed: Peter Kube (Tree Breeder, Forestry
Tasmanial, Ross Peacock (Research Scientist,
Dept. Planning, NSWY; Craig Hawkins {Forester,
Guuns  Limited); Mark Neyiand  (Research
Officer, Forestry Tasmania), Daryl Mumimnery
(Fxperimental Officer, CSIRO FFP)Y Andrew
Gibbons {Techoical Officer, CSIRO FFP), Greg
flawin {(Lecturer in Farm Forestry, UT)y Paul
Adams (Forest Nutritionist, Forestry Tasmania)
and  Creg Dutkowski (Technology Transfer
Officer, CRC-SPF). A further 15 students are
conducting research on scholarships supported
by industry {APA-L, SPIRT/ARC, CSIRO, CRC
Industry partners, LWRDC, FWPRDC, SFNSW),

‘fhe employment of students in indusuy is as
important and  effective form of ‘Technology
‘Transfer. The success of owr  studenis  in
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obtaining emploviment in the forest ndusery
was demonstrated by appointments this year
Dr Dean Williams  (Tree  Breeder, Forestry
Tasmania), Dr Peter Volker (Manager, Plantation
Program, Forestry Tasmania}, Dr Helen Nahrung
{Postdoctoral Fellow Qld Uni technology, Qid), Dr
Tim Bhemfickd (Postdoctoral Felow, GUY, Dr Tim
Wardlaw (promoted to Manager, Native Forests
Branch, Forestry Tasmania), Dr Jane Medhurst
{(Postdoctoral Fellow, Swedish  University  of
Agricuitaral Sciences, Upsala, Sweden), Dr Libby
Pinkard (Postdoctoral Felow, CSIRO FFPY, Dr
Nicole Mathers {Research Fellow, GU).

Industrial Uptake

The new technologies developed by the research

programs, which have been transferred o indusirial

partners and other end users, are outlined below.

»

seaetic Improvement Program

A eucalypt seed orchard mancal covering aspects
of design and management has been produced for
partners.  High priovity modules were produced
and mediem  priority modules  identified for
production.

A marketing standard for EBucalyptus globitlus
seed trees has been developed with WAPRES
and seedBEnergy. The systern is bazed on STHA
breeding values.

(Gutcrossing rates have been monitored in an
operational B globulus seed orchard by one of
our parners {WAPRES) and self-incompanbility
screening 18 continuing  Tollowing  the
demonstration that this is one of the major factors
affecting oucrossing rates in £, globudus.

The demonstration of hybridisation between exotic
E. nitens plantations and native forest species has
resulted In partners and  government agencies
(Forest practices) starting to address this issue in
their envirosmental management policies,

Hreeding values for Mycosphaereflo resistance,
calculated while studying the genetic control of
the discase resistance in a Gunns 144 £ globalus
{rial, have been transferred to the industrial partner
for breeding purposes.

CRC representation on the STBA Board {Greg
Dutkowski, Sandra  Hetherington), and on the
Technical Committee, and Research, Quantitative
Genetics and Data Management Sub-Committees
{Luis Apiolaza and René Valllancoust), has assisted
in the transfer of wehaology from the program fo
this partner,

The CRC has continved to provided specialisgs
support to the STBA in the estimation of genetie
parameiers for £ globulus and £ radiata, 10 be
used in the national genetic evaluations of both
species, The year has seen the frst generational
use of TREEPLAN evaluation software, developeg
with assistance from CRC scientists,

Training in the use of ASREML. software has been
provided for industry pariners and studests. Ap
on-line resource of examples called “ASREMI,
cookbook” has been produced.

in QDPL, quality control of wopical pine breediag
and propagation material continues to utilise DNA
fingerprinting methodology developed within the
CRC.

Computer simulation of hybrid breeding strategies
indicated that the development of 2 stabke
composite {or synthetic) hybeid, by selection
within hybrid progeny and subseguent recorrent
cycles of mating and selection, will deliver the
greatest penetic pain per year when the genetic
correlation hetween pure and hybrid progeny is not
negative. Reciprocal recurrent selection schemes
delivered less gain, however were more “stable”
defivering genelic gain across a wide range of
genetic architectres. These resalts have been
used to support a change i the hybrid breeding
strategy apphied o the genetic improvement of
Pinus efliotii x P caribaea var, hondurensis in
Gueensland 0 a composite breeding strategy.
The details of this new breeding strategy will be
formalised m 2003/04,

Breeding values were updated for B elfiouif &
P caribuea var. hondurensis hybrids, using date
from all ¥l and F2 progeuy and clonal tests, These
breeding values were used 10 nominate clones for
1} inclusion in a new seed orchand (o produce
wind-pollinated F2 hybrid seed; 23 opdaie the
crossing program for the production of the hybrid
families that will be included in fature clonal
tests: and 3) nomination of clones that will form
the founders of the composite hybrid breeding
program in Queensland,

Experimental results {Dominic Kain's PhD
research)  have demonstrated that  indirect
assessment of wood density and spiral grain
angle using assessments in bark windows 13
highly correlated to results obtained from [2mii
cores. Therefore, i has been decided to adopt
bark window assessments, using a Pilodyn and
Spiralite, as a Arst-stage screening tool for
assessment of wood properties in tests of B2 elifottil
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X £ caribaea var. hondurensis hybrid clones. This
work will commence in carly 2004, Core samples
will then be collected from the most pronising
clones for more detiled analysis using Silvascan.

Sustainable Management Program

"

Vorestry Tasmania is expanding their N fertilisation
program across their eucalypt plantation estate.

Potassium has been incloded in some fertiliser
recommendations  used by Private  Forests
Tagmania for ex-pasture sites.

Residue refention Is being tested on an operational
scale by QDPh they are also exploring the
feasibility of applying N ferglisers on very
deficient sites.

Adoption of the LAT Vizual Guide for estimating
canopy size has been extended to all paris of the
Centre,

New seedhing specifications that were developed
with Timbercorp have been fested in a range of
planting environments.

Private Forests Tasmania has widely distributed
the latest version of the Farm Forestry Toolbox
hat includes a decision support tool based on
PROMOD,

Training in the use of ProMon as a tool for
evaluating  regional  variation in  yield was
undertaken for WAPRES staff,

New empirical growth models were developed
with WAPRES staif.

The dynamic sile productivity model CABALA
is heing used fo predict options for thinning jn
puipwood and solid wood plantations,

A STEPS roadshow that included workshops for
30 participants in north and south Queensland and
Tasmania was undertaken o provide training in the
use of this software.

Queenstand’s DPI Forestry has been usiug STEPS
throughout the past year to perform economiec
analyses of exotic pine plantation resources at
Byfield, and south-east regions. They will begin
reviews In the Araucarie cunninghamii resource
in the short term.  Resulis from the software
have been gukding policy decision-making for the
organisation.

Statistical and modeliing advice has been provided
to various CRC pariners,

Resource Protection Program

Foresiry Tasmaniaz has been testing integrated
methods of monitoring and managing browsing
damage on plantations.

Apphication of fertilizer to increase vigour and
resistance {0 Mycosphaerelle is being tested by
Foresiry Tasmania.

Photos of disease ratings for Mycosphaereila
leaves have been included into & manusl for crown
damage assesstnent for plantation eucalypts.
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STAFFING AND ADMINISTRATION

The CRC-SPF underwent its Fifth Year Review during
this financial year. A suminary of the ouicomes is given
here.

Fifth Year Review Stage 1 Report

Stage 1 ofthe Sth year review of CRC-8PF (covering the
guality and relevance of the research) was endertaken
from 30 July to 3 August 2002 by Prof Roger Sands,
Dr Stephen Verryn and Dr Steven Cork, assisted by
the CRC Visitor Br Max Whitten.  Visits were made
to both raajor nodes of the CRC - Brisbane and Hobart
- and representatives from other locations were present
at the discussions. Formal presentations were given by
Program Managers followed by open fora with Project
Leaders, researchers and students.

The Panel reported very favowably.  Among other
things, they conchuded that:

‘... the guality of research wag high across all
programmes, and outstanding in some projects. All
projects reported substantial publication records
and postgraduate stodents featured prominently
in authorship. CRC-8PF researchers have an
impressive record of presentation at national
and infernational conferences and the CRC-SPH
has organised several successful international
conferences,  International scientists have been
attracted to work fn the CRC-SPE. it is clear that
the CRC-SPF enjoys an excellent international
reputation For quality research,’

*  ‘The industry partners in the CRC-SPF are highly
satisfied with research performance and oufcomes,
The CRC-SPF has a formal ‘signing- off” process
for each deliverable hy the industry patiners
and has various mechanisms to ensure that the
technologies that are developed are transferred
to industry partners, There are many examples
of research ontputs being successtfully delivered
to indusiry. A tangible indication of the degree of
industry satisfaction is their willingness to increase
thelr support if the CRC-SPF continues beyond the
scheduled termination date of 2004, or should
another CRC be initiated for their forestry needs,
A recent economic analysis by the Centre for
International Economics concluded that research
by the CRC-SPF will yield substantial economic
benefits for industry.  This positive fnding
supports the Panel’s conclusions about guality and
relevance of research by the CRC-SPE!

° Al research programs planned and documented
their achicvements against objectives, outcomes

The Papel i3 satisfied (hat the
stated performance criteria have been satistactorily

and milestones,
met and, ia some cases, considerably exceeded

*  “The research hy postgraduate students is centrn)
to the research performance of the CRC-SPE. The
quality and commitment of postgraduates and
their resesrch output is excellent. The morale and
motivation of the students is very high, and there
is & unanimous feeling among the postgraduates
that they are privileged o be an integral part of the
CRC. They feel they receive quality supervision
and superior support and Facilities than students
who are not part of a CRC)

Fifth Year Review Stage 2 Report

The CRC Committee’s Hxpert Panel has examined
the report of the Stage 1 Review (CRC research
program conducted by Roger Sands, Stephen Verryn
and Steven Cork in July - Augnst 2002, and the further
documentation provided by the CRC for Stage 2
{overall management of the CRC).

Overall, the Panel found that: *CRC SPF has
demonstrated that it has added considerable value 1o
production forests in Apstralia and the Stage 1 report
aad external economic analysis indicate that there is
considerable potential strategic value in cnsuring a
continuation of cooperative research o this area” and
‘noted that this CRC has a number of strengths and no
apparent weaknesses, [t has excellent Hducation and
Training activities and the involvement of industy
in virtually all levels of activity provides for good
collaboration and communication. SMEs are heavily
involved as core and non-core pariners and also
collaborators.

On swategic direction:  “The only issue which could
be guestioned is apparent lack of attention in the
development of CRC objectives relating to the impact
that plaptation development has on issues such as
catchment management, runoff, water quatity, and
other systems wide impact of forestry production on
natural resource management. There i3 some evidence
of working with other CRCs in this respect,

The Panel reiterated the conchusions of Sands, Verryn
and Cork about the guality of CRC research, Le
high across all programs and outstanding fn some
projects. They also noted ‘that industry appears 10
be satisfied with research quality and relevapce.” and
‘international inkages are strong and the large namber
of collaborative projects with significant internationi
forestry research centres indicates that much of the

s
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research s i the world’s best category and highly
relevant 1o other countrics with similar Torestry
potential and problems.”

Membership
During 2002703 Serve-Ag ended their membership of
the CRC.

Staft
All research staff of the CRC are listed in atiachment B
uder their member organizations,

Staff movements

Professor  Robert Henry  from Southern Cross
University ook up duety as Deputy Director in May
2003 to replace Dr Russell Haines. Robert has been
Project Leader of the Molecular Genetics Improvement
Project at Southern Cross since the begiuning of the
CRC-SPF and has 2 fong involvement with the Genetic
Tmprovement Program. Jercimy Brawner moved from
the UUSA to commence duty in the Hybrid Breeding
Project as a Ceneticist at QFRI Dominic Kain
commenced a shori-term confract at ANU to assist the
hybrid Breeding project. v Tim Blumfleld completed
his PhID and started a contract as Research Fellow af
Griffith University 1n the Management of Tropical
Soils Project. Dr Nicole Mathers completed a {hree-
month contract at Geiffith University as a Research
Fellow, Dr Lais Apiokaza resigned from his position as
Quantitative Geneticist 1o move to Forestry Tasmania.
v Chris Harwood took over as Project Leader in the
Wood Quality Project AS from Dr Carolyn Raymond,

who left 10 ke up a position in State Forests NSW,
Leon Savage resigned as a technician in Wood Quality
to take up a position with Gunns Lid. Kylie Groom
resigned from her position a8 a technician in Molecular
Genetics in Canberra. Dr John Matthiessen replaced
Dr Rob Floyd as the Prolect Leader in the Resource
Protection Project O2 based in Canberra, Jullan Smith
was appointed as a Technician in Site Productivity in
December 2002 10 replace Liz Vingll, Jean Richmond,
who had been Secretary to the Divector and the Board
since the start of the first forestry CRC in 1991, refired
this yearn

Postgraduate stadents
CRC-SPE students who received their PhID degrees
and gew students starting with the CRC in 2002/03 are
fisted wnder Bducation Ouicomes in the BEducation and
Technology Transfer section.

Administration
The mumber of meetings held by the Board and other
committees during 2002/03 were as follows:

Board of Management 3
Management Commitiee B
Advisory Commitiec I
Program Uoordinating Commitiees
Cienetic Improvement 2
Sustainable Management 2
Resource Protection 2

SPECIFIED PERSONNEL
Titte, Name and Rele Contributing Grganisation % of time in CRC
Prof Rod Griffin, Divector University of Tasmania R0
Prof Robert Heary, Deputy Dircctor Southiern Cross University 3G
Program Managers
Iy Chris Beadle, Sustainable Management CSIRG Forestry and Forest Products 30
De Clare McArthor, Resource Protection University of Tasmania 100
AfProf Brad Pouts, Genetic Improvement Lniversity of Tasmania 130
D Neil Davidson, University of Tasmania 1GO
Fducation and Fechnology Transfer
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PUBLICATIONS

Genetic Improvement Program

Books and book chapters

Potts BM (2003}, Improvement anrd cultnre of eucalypa.
In “Hacyclopedia of Porest Science’. (Elsevier Sclence:
Oxford) (In press)

Raymeond CA, Apiolaza LA (2002). New directions
in selecton of eucalypts. In ‘Plantation Forest
Biotechnology For the 21st Centary’. (Eds C Walter and
M Carson} (Forest Research New Zealand: Rotorua,
New Zealand) (In press)

Refereed pubiications

Alzamora RM, Apiolaza LA, Ide 8 (2002, Hvaluacion
fisica y econdmica de pérdidas en volunen debido al
dafio de Rhyacionio buoliong (ShE) en plantaciones
de Pinus radiata 13, Don en la IX y X regiones de
Chile. Bosque 23, 88.96,

Barbowr RC, Potta BM, Vaillancourt RY, Tibbits WN,
Wiktshire RJ {2002y, Gene flow between infroduced
and native Eucalypius species. New Forests 23, 177-
191,

Burczyk J, Adams WT, Moran GE Griffin AR (2002}
Complex patterns of mating revealed in & Fucalyptus
regrans seed orchard, Molecular Ecology 11, 2379-
2391,

PDungey HS, Pous BM {2002}, Possum damage o
Eucalypius species and hybrds in Tasmania. Assrralion
Forestry 68, 16.23.

Dungey HS, Pous BM (2003}, Bucalypt hybrid
susceptibility o Gonipterus scuteflotus {Coleoptera:
Curculionidae). Austral Ecology 28, T0-74.,

Putkowski GW, Costa ¢ Silva I, Gilmour AR, Lopez
GA (2002}, Spatial analysis methods Tor Forest genetic
trials. Canadian Journal of Forest Research 32, 2201-
2214,

Greaves BL., Borralho NMG, Raymond CA {2003}
Early selection in cocalypt breeding in Australia -
Optimum selection age to minimise the total cost of
kraft pulp production. New Foresrs 28, 201-210,

Barding KJ, Greaves BL, Grosser €, Copley TR
£2002) Juvenile wood gquality In Pius plantations!
selecting clones with superior stiffness for structural
Hmber, in ‘Connection between Forest Resources and
Wood Quality: Modeling Approaches and Simutation
Softwares”. Eds G Nepveu. 8-15 September, Harrison
Hot Springs, BC, Canada.

Johnston AJ, Bieters M), 'i.)tangey HS, Wallace HM
€2003). Intraspecific hybridisation in Pious caribaea
var. hondurensis I Performance and  heterosis.
Euphiviica 129, 147157,

Johnston AL, Dicters M3, Dusgey HS, Nikles DG
(2003), Intraspecific hybridisation in Pinus caribaeg
var, hondurensis 11 Genetic parameters. Fuplovrica
129, 159-168,

Jones TH, Pous BM, Vaillancourt RE, Davies NW
(2002). Genetic resistance of Eacalvptins globulus 10
autpmn gum moth defoliation and the role of cuticular
waxes, Canadian Journal of Forest Research 32, 1961-
1969,

lawrence R, Potts BM, Whitham TG (20031 Relative
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and their resistance fo mammal browsing, Techaical
Report No. 94, 17 pp. (CRC-SPF, Hobart, Tasmania)

MoeArthur C, Hurley M, Fitzgerald 14, Parerson 8, Patel
V8 {20603 Comparing damage by insects and mammals
on a Eucalyptus sifens plantation at establishoment, Pest
Offt 17

Mohammed CL, Barry KM, Harvison K, Wiseman D,
Yuan 26, Yee M, Hopkins A, Wardlaw T, Bougher N,
Tommerap 1 {2003} Decay fungi in cucalypls slowly
reveal their troe ideatity! Pest OfFt 18

O"Brien K, Throssell A, Matsuki M 2003} Effects
of a neem-based insecticide on a leaf beetle species.
Technical Report No. 101, 22 pp. (CRC.SPF, Hobar,
Tasmania}

5
FBrien K, Throssell A, Masaki M (2003) Neem-

based insecticides may be 2 valuable tool in the IPM of

Chrysophtharta agricola. Pest Off1 {5

Paterson 5, Fimgerald H, Masuki M (2003
Chrysopltharta bimaculata and C. agricola hay,
different key predators. Pest Offt 22

Paterson 8, Fitzgerald H, Matsuki M 2003 Fgg.
taying of Chrysophtharta bimaculate and C. agricel,
is related 1o leal development. Pest Off! 21

Pietrzykowski E, McArthur C, Smethorst PI Barneg
C {2002). Effectiveness of lupins as a cover crop for
reducing damage by browsing mammals. Techpieg
Report No. 89, 22 pp. (CRC-3PF, Hobart, Tasmanis)

Witt A, McAsthur C, Close DC {2003} Do repellens
reduce browsing damage by manunals? Pest O 20

Theses

fe Mar K (2002) Spatial organization and habimg
selection patterns of three marsupial herhivores within
a patchy forestry environment. Phid, School of Zoology,
Usntiversity of Tasmania, Hobart, Tasmania,

Nahrung HE (2003} Reproductive  ecology  of
Chrysophtharte  agricofa  (Chapuis)  {Coleopters:
Chrysomelidae). PhD, School of Agriculrural Science,
University of Tasmaunia, Hobart.

Wardlaw T (2003} The extent, impact and management
of stem decay in young regrowth forests scheduled for
thinning in Tasmania. PhD, Schooi of Agticuliural
Science, University of Tasmania, Hobart, Tasmams,

While G {2002) Factors affecting the disteibution of
marsupial herbivores in forestry plantations, Honours,
School of Zoology, University of Tasmania, Hobart,

Wit A {2002) Effects of Repellents on Secedling
Growth and Herbivory. Honours, School of Zoology,
University of Tasmania, Hobart, Tasmania.
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PUBLIC PRESENTATIONS

Presentations which also appear a8 conference
proceedings or abstracts are cited i the Publications
section of this Annual Report,

Genetic Improvement Program

Apiolaza LA (2002) Multivariate analysiz. Presentation
at “Introduction to Quantitative Geneties Analysis’ 26-
27 September. Hobart, Tasmania,

Apiolaza LA (2002) Me, myself, I a personal view of
the analysis of repeated messurements. Presentation at
‘SeatFest’ 26 September. Hobart, Tasmania.

Apiofaza LA {2002} Genetics and linear models.
Presemation at ‘Introduction to Quantitative Genetics
Analysis’ 26-27 September. Hobart, Tasmania,

Apiofaza LA (20033 Breeding for risk taits.
Presemtation at “CGenResPFest: Breeding  for Pest
Resistance’ 25 February, Hobart, Tasmania,

Brawaer § {20033 BEarly growth performance of series
131 hybeid clones planted in southeast Queenshand,
Workshop at ‘Clonal Forestry Update 20037 6 May, for
DPI Forestry. Gympie, Queensiand.

Deters M (2002} Genetic Improvement of conifers
i Queensland, Seminar for University of Queenshand,
Brishane, Queensland,

Dieters MI{2003) Sertes V clonal tests and iraplications
of composite breeding. Workshop at “Clonal Forestry
Uipdate 2003 6 May, for QFRILL Gympie, Queensland,

Dutkowski GW (20023 The constitntion is dead, fong
live the constitution. Presentation at “STBA General
Meeting’, Hobart, Tasmania.

Dutkowski GW (2002} A journey into outer space!
Presentation at “StatFest’ 27 September. Hobat,
Tasmania,

Putkowski GW, Pibeamn DI, Hunter S (2002) A
certification and marketing standard for Eucalyprus
globulns. Presentation at *Deployment Workshop' for
STBA. Hobar, Tasmama,

Pratkowski GW (2002) ASREML Primer, Presentation
at *latroduction fo Quantitative Genetics Analysis® 26-
27 September. Hobart, Tasmania.

Putkowski GW (2002) tlow to cope with your relations.
Presetation at ‘Introdoction to Quantitative Genetics
Analysis’ 26-27 September. Hobart, Tagianta,

Foster SA {2002) Testing the Jordan hypothesis:
differentiation in E. globulus. Seminar for University
of Tasmania. 23 August. Hobart,

Freeman IS (2003) Genome mapping and QTL analysis
for disease resistance in £ globulus. Presentation
at ‘GenResFest: Breeding for Pest Resistance’ 23
February, Hobart, Tasmania.

Flarding KJ €2003) Acoustic testing of series 11 clones
and plans for assessment of series 11 clones. Workshop
at “Clonal Forestry Update 20037 6 May, for DFI
Forestry. Gympie, Queensland.

Harwood CF (2003) Sampling issues for genetics
of solid wood properties. Presentation at "CORC
QGuantitative Geneties Discussion Group’. Hobart,
Tasmania.

Hingston AB, Mallick SA (2003} Are introduced
social bees a threat to the endangered swift parrof?
Presentation at ‘Birds Australis Member’s Day &
Annual Genperal Meeting” 31 May, Hobart, Tasmania,

fones ME (2002) Gene flow and genctic diversity in
Eucalypties grandis. Seminar 29 August, for NSW Snate
Forests, Sydney, NSW,

Kerr RIE Dieters MI (2002} Simulation of Hybrid
Breeding Strategies. Seminar 29 Noverber, for QFRL
Gympie, Queenshand.

LY (2002} Mate selection fo exploit dominant QTL
in crosses. Presentation at “Sixth World Congress
on Genetics Applied 1o Livestock Production” 19423
August. Montpellier, France.

LiY (2003) Comnectedness and seiting common
familics, Presentation at "STBA Techuical Committee
Meeting’ 13-15 May, for STBA. Melbourne, Victoria

Li Y (2003 Psdmation of genetic parameters for £
plobubus foll-sib family tials, Presentation at "STBA
fechmical Committee Meeting” 1315 May, for STBA.
Melbourne, Victoria.

Lorkin M (2003} Screenming £ globulies for self-
incompatibility,  Presentation 20 September, for
WAPRES, Manjimup, WA,

MoRae TA, Pilbeam D) {2002) Innovations and new
developments in the STBA. Seminar 13 August
Hobart, Tasmania,

Poke F§ (2002) Lignin: How to make wood even
better! Seminar 6 September, for University of
Tasmania. Hobart, Tasmania.

Poke FS, Reid 1B, Vaillancourt RE (2003) The effect
of an important SNP in CCR on lignin content of
Ewcalyptus globubss, Presemation at IUFRO Tree
Biotechnology meeting’. Umes, Sweden,
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Ports BM, Reid IB (2002) Tasmania’s exceptional
eucalypts: their place in science. Presentation at ‘Going
Bugh - Understanding the Tasmanian Vegetation” 16
Qctober, Hobart, Tasmania,

Potts BM, Volker PW, Tilyard P (2003) The Tasmanian
experience with Encalypius nitens 5 globuls hybrids.
invited seminar at “Biologia reproductive v protocolos
de hibridacion de Ercalyprus’ 2 December. Conception,
Chile,

Pound LM (2003} Self-incompatibility in Eucabyprus
nitens and E. plobulus, Seminar 28 February, for
University of Tasmania, Hobart, Tasmania,

Scott 1.3 (2002} QTL mapping in Hoop Pine. Seminar
for QFRIL Brishane, Queensland,

Shepherd M (2003 Genetic map based studies of
speciation in pines. Seminar for Southern Cross
Eniversity, Lismore, New South Wales.

Steane DA (2003} Tracing the evolution of xeromorphy
in Casuarinaceae. Seminar for University of Tasmania.
Hobart, Tasmania.

Vaillancourt RE, McKinnon OF, Whittock SE, Potts
BM (2002} Sharing of nuclear and ¢pDNA variation
across eucalypt species. Presentation at "Genetic
Society of Australia Comparative Genetics Meeting’
16 July. Sydney, NSW.

Vatllanconrt RE, Barbowr RC, Potts BM (2002}
Identifying the risks of genetic pollution of native
eucalypt gene pools. Presentation at ‘Genetic Pollution
forum® (& November, for Farm Forestry Working
Group of NSW. Nowra, NSW,

Vaillancourt RE, Milgate AW, Mohammed CL,
Potts BM {2003} Genetic control of susceptibility
o Mycosphaerefle  vesistance,  Prescmtation  at
‘GenResFest: Breeding for Pest Resistance”™ 25
February. Hobart, Tasmania,

Volicer PW (2002) A mixed marriage leads to shattered
dreams - a catholic view of the hybridisation of
cucalypts (E. nitens x globulus). Seminar 19 August,
for CSIRO. Canberra, ACT.

Volker PW (2002) A mixed marriage leads to shattered
dreams - a catholic view of the hybridisabion” of
cucalypis (F. nitens « globulusy. Seminar 9 Auguse, lor
Eniversity of Tasmania. Hobart, Tasmania,

Whittock 8P, Greaves BL, Apiolaza 1A (2003} 2ad
rofation: seediings and genetic gain, or coppice?
Presentation at ‘STBA Technical Advisory Meeting’
13-13 May, for STBA. Melbourne, Victoria,

Whittock SP, Greaves BL (2003) 2nd rotation: seediiy gs
and genetic gain, or coppice? Presentation 21 ] amza;'y
for Great Southern Plantations. Alhany, WA,

Whittock SP, Greaves Bi, Apiolaza LA (2003) 2pg
rotation: seedlings and genetic galn, or coppicey
Presentation 23 January, for WAPRES. i\flzmjizrnups
WA,

Witliams ER (2003) Pedigree Analysis of Multi-stramm
Hyperiments. Seminar 13 June, Hobart, Tasmania.

Willkamns ER (2003 Heritability caleulation in muly.
stratum experiments. Presentation ot 'CRC QGuantitative
Genetics Discassion Group”, Hobart, Tasmania,

Sustainable Management Program
Battaglia M (2003 CABALA; linked carbon, nitrogen
and water model for silvicultural decision support.
Presentation at *WA Industry Forum’, Albany, WA,

Beadle CL. (2003) Management of pruning and thinning
in plantations - a physiological approach. Seminar 19
March. Brishane, Queenstand.

Catchpoole KJ {2002) The PLATIPUS Tale - Analygisof
Log Value. Workshop at "RWGZ: Forest Measprement
and Information Systems’ 25-29 November, (Caloundra,
Queensiand.

Catchpoole  KI (2002) Maodelling  silviculiural
scenarios. Workshop at “Exotic Pige Industry Forum:
Predicting wood flows and wood quality” 22 Augusl
Gympie, Queensland.

Close DC {2003} Seedling and container size - effects
on after planting performance. 4 May, for WAPRES.
Manjimup, WA.

Close DO (2003) Toran frial - initial seedling
specifications. 4 May, for WAPRES. Manjimup, WA,

Close DC {2003 In-nursery nilropen management
and after planting performance. 4 May, for WAPRES.
Masniimup, WAL

Mitchell AD (2003) Base cations — Potential for growih
Hmitation in plantation forestry. Seminar 16 May
FHobart, Tasmania.

Pryor R {20073) Waterlogging in Tasmanizn encalypt
plantations; the effect of soil and tree nutrition on Wee
productivity and growth under wateriogged conditions.
Seminar 2 May, Hobart, Tasmania,

a
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White DA, Benyon RG, Thelveyanathan T, Marcar N,
Battaglia M (2002) Restoring water balance: the role
of wees from paddock to catchment scale. at “CRC-
PRMIDS 17 Jupe. Perth, WA,

Resource Protection Program

Adams PR (2003) Loss of productivity due 10 weeds,
soil factors, ete, Presentation at ‘LossFest 26 February.
Hobart, Tasmania.

Allen GR (2002 Temperature and development of
Chrysephtharte agricola. Workshop at ‘hnbest’ 15
October. Hobart, Tasmania.

Allen GR (2002) Spatial and temporal impact of
natutal enemics of Chrysophtharia agricola. Workshop
at “InFest’ 15 Cetober, Hobart, Tasmania,

Allen GR (2002) Bgg parasitoids of Chrysophtharia
agricola. Workshop at ‘lnFest’ 15 October. Hobart,
Tasmania.

Allen GR (2002} Relationship of Chrysophtharia
agricela to other leal beetles. Workshop at “TaFest” 15
October, Mobart, Tasmania,

Apiolaza LA (2003) Economic analysis of losses in
Pinus radiata. Presentation at ‘LossPest” 26 Pebruary.
Hobart, Tasmania,

Barry KM (2003 Reduced wood quality due 1o stem
decay, Presentation at “LossFest” 26 February. Hobart,
Tasrania.

Battaglia M (2003) Modeling loss in plantations: the
flip-side of productivity. Presentation at TossFest’ 26
February. Hobart, Tasmania,

Close D€ (2003) How to grow trees in dry
environments, Presentation at ‘LossFest® 26 Pebruary.
Hobart, Tasmania.

de Litle DW (2003 Loss of productivity duc ¢
Autumn Gum Moth in northern Tasmania. Presentation
at ‘LossFest’ 26 February. Hobart, Tasmania.

Blek A (2002) Tmpact on tees and control of
Chrysophtharta agricole. Workshop at “InFest’ 13
October, Hobart, Tasmania,

Fiek JA (2003 Loss of productivity due to leaf beetles
in Tasmania, Presentation at ‘LossFest” 26 February.
Hobart, Thsmania.

BEyvles A (2003) Wound responses of Eucalvptus
globuins and E. nitens: anatomy and chermistry.
Serminar 3 July. Hobart, Tasmania.

Jenkin B, Matsuld M (20033 Fconomic analysis of
tosses in Eucalyptus grandis and E. globulus in
Victoria, Presentation at ‘LossFest’ 26 February.
Hobart, Tasmania.

te Mar K (2003) Hierarchical scales of selection in three
herbivores. Seminar 26 March, Hobart, Tasmania,

le Mar K (2003} Hicrarchical scales of selection in
three herbivores. Seminar 2 April, for University of
Tasmania. Hobart, Tasmania,

Loney P (2003} The relationship between heybivory
and plant structure in eucalypis. Seminar 26 June, for
{Iniversity of Tasmania. Hobart, Tasmania.

Lowney P {2003} The relationship between leal structure
in plantation eucalypts and herbivory. Seminar 16 May.
Hobart, Tasmania.

Matsuki M (2003} Model for studying effects of
herbivory on tree growih, Presentation at "LossFest” 26
February. Hobart, Tasmania.

McArther C (2003) Managing browsing darsage in
eucalypt plantations - alternatives to 10807 invited
Preseatation for RIOTA (Biology Teachers” Association
of Tasmania) 2 May. Hobart, Tasmania.

Nahrung HF (2002 Phenology of Chrysaphtharia
agricola, Workshop st ‘InFest’ 13 October. Hobart,
Tasmania,

Nahrung HIF (2002) Overwintering of Chrysophtharia
agricold. Workshop at ‘InFest’ 15 October. Hobart,
Tasmania,

Nahrung HF (2002) Mating systemn and infochemicals
of Chrysophtharta agricola. Workshop at ‘[nFest’ 15
October, Hobart, Tasmania.

Nahrung HF (2002) Comparison of Tasmania and
muainland:  Chrysophtharta agricola. Workshop at
‘InFest’ 15 October, Hobuaet, Tasmania,

Naheung HF (2002) Chrysophtharta agricola in
relation to adult vs juvenile folinge of Eucalypus.
Workshop at “InFest’ 15 Gctober. Hobart, Tasmania.

Natirung HF {2002) General biology of Chrysophtharta
agricola. Workshop at “InFest’ 15 October. Hobart,
Tasinania,

Nabhrmg HEP  (2003) Reproductive ecology  of
Chrysophtharia  agricola, a pest of Eucalyptus
plantations in south-castern Aunstralia Seminar 26
June. Hobart, Tasmania,




80 RO for Sustainable Production Forestry - Annual Report 2002/03

£ Reilly-Wapstrea | (2003) Genetic based susceptibility
t marsupial browsing. Presenation at ‘GenResPest:
Breeding for Pest Resistance’ 25 PFebruary. Hobart,
Tasmania.

Ostrand F, Steinbaver MI (2003) Developing a
pheromone-based monitoring  system for Auumn
Gum Moth: how’s it going? Seminar 26 June, Hobart,
Tasmania.

Pictrzykowski E (2003} Remote sensing 1o deteot
forest health problems like Mycosphaerella infection.
Presentation at  ‘LossFest” 26 February, Hobart,
Tagmania.

Pinkard A (2003} Determining the effects of
Mycosphaerella  on  productivity  of  Eucalyprus
globulus. Presentation at ‘LossFest” 26 February,
Hobart, Tasmania.

Rapley L. (2002) Gespetic wvartation in Ewcalvpius
globulus  in relation to  host  preference  of
Chrysophtharta agricola. Workshop at ‘InFest” 15
October. Hobart, Tasmania.

Rapley 1. (2003} Veriying that the levels of benzyl
esters in the foliar waxes of E. globulus influence
Autumn Gum Moth defoliation and  oviposition.
Presentation al ‘GenResFest: Breeding for Pest
Resistance” 25 Febroary. Hobart, Fasmania,

Rice AD £2002) Lacval parasitoids of Chrysophiharta
agricota. Workshop st “InFest” 15 Oetober, Hobar,
Tasmani,

Schwarze FW (2002 Development and prognosis
of decay in the sapwood of lving mees. Semioar 25
September. Hobart, Tasmania.

Schwarze FW (2002) Diagnosis of decay in hving
trees, Seminar 25 September, Hobart, Tasmania.

Smith A (2003} Crown Damage Index: Some resulis.
Presentation ar ‘LossFest” 26 February., Hobast,
Tasmanii,

Stone € (2003} Crown BDamage Index: Concepts.
Presentation at ‘LossFest’” 26 Tebroary. Hobart,
Tasmania,

Walsh A (2003} Vertebrate browsing, Presentation at
‘LossFest” 26 February, f-!oi)ar\i{', Tasmania.

Wardlaw T (2003) Predicting future loss due to stem
decay, Presentation at "LossFest? 26 Febraary, Hobart,
Tasmanta.

Wiggins N (2003) Fffects of plant chenustry on feedip g
behaviour of marsupial Folivores. Seminar 26 June, for
University of Tasmania. Hobart, ‘Tasmania.

Media actlivities

Print

Austratian Forest Grower, 2002, ID de Litle: *Speciat
Liftout No. 611 FOREST HEALTH - 2 proacthve
approach to pest and discase problems in plantations’,

Australian Forest Grower, 2002 P Smethurst: “Thrget
fertiliser managerent to your specific site’

Farming Ahead, 2002, 5 Cunnipgham and M
Steinbager: ‘Mualti-faceted  approach controls tee
pests’.

The Mercury, 2002, M Yee and S Grove! ‘Science finds
dead wood more than just waste of space’”,

Tasmantan Country, 2003, D Close: *Field day wans
on plant power’.

The Examiner, 2003, 1 Close: "Feld day o help
prevert lee decling’.

The Mercury, 2003, A Hingston: *New threat to swift
parrot is bumblebee’,

Electronie media
ABC Radio 936 Tiobwt Breakfast Show, € McArthur
mterview on “Alernatives to HRBY . 14 Angust 2002,

ABC Radio Morning Show, R VidHancourt: inrerview
on “Gum frees used sex 10 beat the Jee Age”. 20 August
2002,

ABC TV News, R Vaillancourt: inferview on ‘Gom
trees tsed sex to beat the Iee Age”. 24 August 2002,

ABC Radic Country Hour, R Vaillancourt: interview
on “CGenetic rescarch o ald farm forestry™. 27 August
2002.

Edge Radio 99.3 FM Tuke Two Science. M Yee and S
Grove: interview on ‘Deadwoodology Is where it is at’.
16 September 2002,

WiN Television Burke's Backyard, I Close: report on
“Why do plants turn red?” 18 October 2002,

ABC Radio 936 Hobart, D Close: report on “A forestey
rescuareh project has Found solutions to the reduaction ol
tree cover in Tastania’s midlands'. 28 June 2003

4

|
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ABC Radic Northern Tasmanda. I3 Close: repott on
A forestry research project has found solutions to the
reduction of tree cover in Tasmania’s midlands’. 28
June 2003,

RN Radio Hobart. I Close: report on A forestry
research project has found solutions  the reduction of
tree cover in Tasmania’s midlands’. 28 June 2003.

7RU Radio Bumie. D Close: report on “the tree
decline crisis In the Tasmanian midlands is in the
spotiight today’. 28 hune 2003,

7i.A Radio Launceston, ¥ Close: report op “The tree
decline crisis in the Tasmanian midlands is in the
spotlight today’. 28 June 2003,

78D Radio Scottsdate. D Close: repost on “The tree
decline crisis in the Tasmapian midlands is in the
spotlight today’. 28 June 2003

Southern Cross State Television News Tasmania, D
Close and N Davidson: interview on “New research
is assisting the reversal of free decline in Tasmania’s
midands’, 28 June 2003,

ABC TV State Television News. D Close and N
Davidson: nterview on A research project has shown
specific plinting technigues are reguired to regenerate
‘Fasmanian midlands tree cover”, 28 June 2003,

TAD Radio Devonport. D Close: report on “The tree
decline cpisiz in (he Tasmanian midlands & in the
spotlight today’. 28 June 2003.

ABC Television Stateline. D Close: interview on
“Rural tree decline in the Midlands of Tasmania’. 28
June 2003,
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Grant / Award Awarded for Duration Recipients Amonnt §
Genetic Improvement Program
IRGS grant Phylogeography of the southern beech, I year Br R Viaillancourt $21,000
Nothofagus cunninghami
ARC Discovery Grant Hybridisation and gene Aow in 2 years AfProf B Potis $130, 600
Bucalvphus Br R Vaillancourt
ARC Linkage 2002 round I} Wood quality improvement for spotted 3 years Prof R} Henry $362,000
gmn Dr A Muneri
Southern Tree Breeding Association “Best Franchisee™ for assistance in CRC-SPF
(STBA) development of the TREEPLAN software
used in genetic evaluation
Southern Tree Breeding Association STHA sclentist of the Year Mr G Dutkowski
(STBA)
School of Plant Science, UT Honours Scholarship in Genetics Mr J Worth 51500
Sustainable Management Program
NSW Dept. LWC, CRC PBMDS Assessing the capacity of discharge site 2 years  Dr Thelveyanathan 66 630
tree plantings to reduce salt export o Mr R Falkiner
waterways v N Marcar
Dr M Battaghia
ARC Linkage Risk irpact on productivity and 4years  DrC Mohammed $190 000
controf of Myeosphaerella infections in Dr M Battaglia
plantations of K. nitens and E. globulus Dy C Beadle
Dr T Wardlaw
Dr § Bulinski
Dr £ de Little
ARC Linkage APA plus CSIROPRD  Mycosphaerelia - infection physiology 4 years  Dr € Mohammed $105 000
scholarship and host defence responses Dre M Rattaglia
Dr C Beadie
Mz A Smith
CRC-SPF competitive postdoctoral Predicting soif water depletion, water 3years  DrM Bastagiia $152 600
programn uptake and water table use
CRC-PBMDS Influence of site factors and stand Syears D B'Whike $522 860
management on growth and wader use of Dr ¥ Ward
herbaceous snd woody perennials Py M Battagiia
P K Montagu
B Dr 2 Taylor
Dr J McGrath
Prof H Lambers
Royal Society of Tasmania Royal Seciety of Tasmanta Doctoral Dr 13 Close
Award 2002, (Presented by the Governor
of Tasmania, Sir Guy Green)
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Grant / Award Avarded for Duration Recipients Amount §

Resource Protection Program

Australian Academy of Science Scientific visit to Frasce to work with Dr 3 weeks Dy M Steinbaver $4 800
8 Dermrid] (INRA)

Institutional Research Grants Scheme  Spenm utifisation strategies in a multiple 1 year Dr G Allen $18 000
{Uni TFas) mating leaf beetle

Agriculture Fisheries and Fosestry 2002 AFFA Science and Innovaticn Ms F O'Reilly- $8 000
Australis {AFPA) Awards for Young People, sponsored by Wapsira

Forest and Wood Products Research and
Development Corporation

Total $1 581 810

CONSULTANCIES

Consultancy with for BDuration Recipients Amousnt $
FEA Aunstralia Thinning responses in K, nitens v M Battaglia $4080
RAIZ, Porlugal Modelling F. globulus in Portugal D M Balsaghia $7500
Ministry of Agriculture and  Advice on the population ecology of Uraba i day Pr M Steinbauer $1800
Forestry, NZ Hugens in Australia
Eavironmental Health The risk of genetic pollution of native AfProf B Potts $10,600
Project Team, Private eucatypts from plantations and farm forestry Dr R Vaiilancourt
Forestry Council of in Victoria: a scoping study. Dy A Hingsion
Victoria.
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PERFORMANCE INDICATORS

Cooperative arrangements
o Level of participution of contribwtors in major
decisions concerning the research direction of the
Censre
Most CRC research is conducted using company
trials, or trials established on company land, so
companies are involved at the outset with the planhing
and implementation of research projects and have
ownership of them. Plang for these experiments are
lodged with the companics, and these include an
agreed protocol for the research. The company pariners
alfocate staff time (in-kind contributions) o CRC
research projects so effective intersction can ocour

The Program Coordinating Comumittees (PCCsy of

the CRC retain an overview of these research projects.
They prioritise 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 invalved in setting research priorities.

o Level of imterchange of personnel among different
sites andd participating institutions
Docamented visits to individual CRC partners and
between nodes of the CRC (Hobart, Canberra,
Brisbane, Gympie) totalled 231 person-days for
2002403

* Puoportion of joint publications with other
research groups
Highty three (31%) of the 268 itechaical
publications (book chapters, referced publications,
tn-press, unrefereed publications, confidential
reports, theses) were wrilten with other research
EEOUDS.

*  Nunber and duration of siay of visitors 1o the
Cenrre from Australia and overseas
There were & large number of visitors (o the CRC,
and 10 CRC-arranged seminars. Those who took
part in the CRU Visitor Program and had extended
visits to the CRC are listed under Ouwcomes in the
Education and Technology Fransfer section.

» The degree of interaction among scientific staff

at dispersed locations on core qotividies of the

research program, incheded:

- the economic importance and genetic control
of growth, stem characteristics and wood
praperties af the quantitative and molecidar
fevels

The genetics program Iy struchoed fo easure close
interaction between projects both within and across
nodes of the ORC. The quantitative and molecular

gonetics projects ate paired w ensure synergies betweey
these different flelds. For example, the northern 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 eucalypts, and
AZ and AS interact in studying the genetic control
and mapping of wood property genes in Bucalypias
globulus and E, niteny. The breeding sirategies
project A2 integrates research i the other temperate
prajects for strategy development. There is also reguiar
interaction between the various groups working in the
same Tield across different nodes, They are linked by
common technologies, and technological advances
made in one project are osually dircctly relevant 1o the
other projects, For example, the quantitative genetics
projects interact on the application of genetic models
and use of spectalised programs {e.g. ASREML) for
estimating geaefic parameters and breeding values,
Collaboration between the two molecolar projects Ad
and A7 is ocourriag o the use of AFLP molecnlar
markers in a evcalypt mapping populations. Project A2
works with scientistg from QFRI, Gl $TBA, CSIRO
and FT on the use of ASREMI. software for the
analysis of thelr data. Project A links with projects
A6 and AT on problems associated with eucalypt
geaetics and hybridisation, which we common to
temnperate and sub-tropical eucalypts. Project Al
is conducting research projects on the genetics of
E. plobulus across Australin in souwthern Tasmania
(4T and FT} and nothern Tasmania (GL), in Western
Australia (WACAP), and in Victoria (GRP). Aspects of
this work are being undertaken in collaboration with
the STBA. Project A2 also works closely with STBA
on the development of datn management and apalysis
systems, as well as breeding, deployment and analysis
serategies.

Project AS has strong links with CSIRO scientists in
Melbourne in research on Silviscan, cellulose content
analysis and Near Infrared Reflectance Analysis, a8
well as with project A3 in Canberra. There are also
strong links with FT and GLL.

Several projects involve collaboration between Genetic
Improvement Program (G projects Al and AS and
the Sustainable Management Program (SM), and there
is considerable Hinkage between GI and the Resource
Protection Program (RP) on the genetics of pest and
disease resistance.

- effective mating, selection and deployment
Stroiegies 0 e Improveinent programs

Project A2 provides research results from the southert

node projects for the breeding and deployment

strategies of Industry. ¥t has strong links with mosi

y
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industrial partners and is closely imtegrated with
STBA's Hucalypass Breeding Program {to which many
of the temperate partners beloag) and its spin-off
company SeedEnergy. This link is enhanced by the
co-location of one of the managers of SecedEnergy,
Peter Gore, on the University of Tasinama campus.
‘The CRC has representation on the STBA Board (Greg
Dutkowski), and on the Technical Committee, and
Research, Quantitative Genetics and Pata Management
Sub-Committees (Greg Dutkowskd, Dr Luls Apiolaza
and Dy René Vailluncowrt), which has assisted in the
ransfer of technology from the program to this and
ather partners, Project Al interacts closely with STBA
and its members in providing research to back new seed
production systems being developed for £ globidus. Tt
also collaborates with STBA and its spin-off company
seadifneray on research inlo self-mcompatibility and
flowering thne in arboreta and seed orchards across
Austrabia, Project A2 has been closely involved with
scientists inthe STHA In fhe design and implementation
of TREEPLAN® and STBA-DMS® breeding value
prediction and data management systems. The project
A6 is based within and closely interacts with DPIQ and
QFRI, the orpanisation responsible for the breeding and

deptoyment of sub4ropic pines in Queensiand,
- prasing awd thinning

Dr Chris Beadle (CSIRGY and Andy Warner {PFT)
orpanised a blackwood workshop and study tour
with Forest Research New Zealand. There were ten
Austealian delegates, ncluding from CRCU parmners
Forestey Tasmania and Private Forests Tasmania,
A report is being published by the Joint Venture
Agroforestry Program, A web page Is being developed
to serve the needs of the Blackwood Indusiry Group in
Australia

- the dynamics and cyding of organic
mcrtter and nitrogen in soils in response o

sifvicultural treatmenty

There has been close interaction between projects Bl
and BZ concerning organic malter and nutrient cyching.
Two mujor activities: (1} the inclusion of Queensland
soits in the base cation research of Dr Andrew Mitchell,
and (i} SIF-funded collaboration between these two
projects to investigate Toliar C, N and water use by £,
rifens are in place.

- forestry extension as a tool for assisting forest
owner, farmer and  stakeholder decision-
titceking

Dy Digby Race (ANU} in cooperatrion with CSIRO
Sustainable Heosystems organised a workshop on Farm
Forestry: Australian experiences of hnking biodiversity

to commercial forestey that was held ot La Trobe
Eindversity - Beechworth campus in September 20072,
The CRC-$PF was & sponsor of this meeting.

- prediction of productivity in response 1o
environmental  factors  and  managentent
fptafs
in association with PFT and FT, the CRC has
developed version 4 of the Farm Forestry Toolbox CD.
This incorporates o version of ProMob for £ airens.
A dynamic version of ProMon called CABALA has
been developed that can examine the consequences
of siviculiure op productivity i the cusrent and
subsequent rotations. Project B4 swff led o training
course on the vse of these models.

measurement of feaf area index in the fleld
Ms Marke Cherry has trained partners in the use of
the ‘Visual Guide for Measuring Leal Arves Index’
in Fasmania for Tasmanpian partvers, in Hamilion,
Victoria for Thmbercorp staff and in Western Australia
for WACAP and Timbercorp staff.

- imvestigation of pathogens of forest insect
pesrs
This research in Thsmania has essentially concluded
following the retirement of Dr John Madden (now
honorary CRC FeHow). Industey was satisfied with the
progress that had been made and was keen for other
areas {0 be pursped,

- studies of the ecology and behaviour of insect
herbivares in femperate Austialia

There has been o high degree of collaboration between
locations in research on insec! herbivores. Dr M
Matsuki (CRC, Tas) and M Short (CSIRO, Canberra)
have collaborated In rescarch on parasitoids of autumn
eurm moth. M Matsoki and Dy J Bulinksi (Timbercorp,
W.A) have been studying the spatial variation of
eucalypt weevll and Cadmnis excremeninrius in sowmh-
west WAL Muesaompelo privara and Chrysophifiaria
mefuscum in the Green Triangle. M Matsuki aud
1. Flek (FT/CRC, Tasy studied spatial vartation of
Chrvsophtharia agricola i Tasmania and also eifects
of neem extracts on C. agricola. M Matsuki and Dy A
Loch (CSIRO. W.A.) have collaborated on developing
efficient insect monitoring schemes for major insect
pests in plantations. Research on autumn guim mott:
continues with interactions between Dr M Steinbauer
(CSIRO/CRC, Canberra), A Loch and Dr G Allcn.'s
group (CRC, Tas). Research on key insecl Ii’{:’“-“_’"
W.A. forestry involves Timbercorp and WA PRI}.},‘ wip
Dr R Floyd (CSIRO, Canberra), ] Matthiessen (CSIRO/
CRC, W.A.) and A Loch. Recolonisation of insecl pests
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after chemical control has been studied by M. Marsuks
and J. Buolingki in WA and M. Matsuki, 1. Blek, and
G. Allen in Tasmania. M Matsuki has established an
e-group {email group) between all rescarchers in the
Resource Protection Program and inferested forestry
companies for rapid communication of information
relating o insect pests and other factors affecting tree
health.

impact  of insect  pests gt plantation

establishment
H Redgrove and Dr G Allen (UT) have been
imvestigating the biology of Hereronyx beetles and
thelr effect on establishment of F. nirens plantations
with Dr I3 de Litle (Forest Health Consultant). fohn
Matthiessen carried out a SIF project during 2002/03
to document the biclogy of Hereronyr elongatus,
which is damaging in the larval stage to newly-planted
seedlings in WA, and o investigate control options.
focalised application of very small quantities of
insecticide to seedlings, with inexpensive generio
insecticide performing about as well a¢ expensive
newer proprietary materials offered a highly effective
conirol.

- genetic and chemical basis of ewcalypt
resistance o browsing

Dr C MceAsthur has completed a project with Mr R
Appicton at GRP in Victoria on provenance variability
of E. globulus t browsing. Collsboration continues
between Dr € McArthuy, Ms J O'Relly-Wapstra with
A/Prof B Potts (Genetic Improvement Program) on
genetic varlation of resistance of £ globulus and E.
nitens (0 browsing. The RP projects in Hobart closely
interact with the GI program in research related fo
resistance breeding and several PhD students are
jointly supervised. A collaborative project between
Pr C McArthur, Ms ] O'Reilly-Wapstea, A/Prof B
Potts and Br D Close is investigating the Interaction
of genetics and environment on seedling chemisery and
palatability.

- investigation of pathogens of plantation trees
Research on stem decay, mechanismg of tree defence
and wound tissue formation has continued between
Br O Mobammed (CSIRO, UT), and W Neilsen, Ir E
Pinkard and T Wardlaw (F1). Mycosphaeretia research

has also progressed with collaboration between €

Mohammed and several companies in Tasmania (Dr D
de Little; T Wardiaw, FY) and Western Australia {DrJ
Bulinksi, Thnbercorp).

Research and researchers

= Fapers in refereed journals

The CRC produced 268 publications in 200213,
These included 4 book chapters, 122 refereed journa]
articles (88 published and 34 in press), 129 unrefereeg
publications (63 in public arena and 64 confidentiagh
and 13 theses.

* Book chapters covering the results of the Centre’y
research

Four book chapters were writlen in 2002/03. These

were:-

Pots BM (2003}, Improvement and culture of evealypts,
in ‘Encyclopedia of Forest Science’. (Elsevier Science;
Oxford) (In press)

Raymond CA, Apiolaza LA (20023, New directions
in selection of cucalypts. In ‘Plantation TForest
Biotechnology for the 21st Century’, (Eds C Walter and
M Carson) {Forest Research New Zealand: Rotorua,
New Zealand) (In press)

Eds. D Race, D Freudenberger (2002) Farm forestry
for green and gold: Australian experiences of Hnking
biodiversity to commercial forestry, 63 pp. (Canberra,
ACTY (I press}

Hd, KM Barry (2002). Heartrot in  Plantation
Hardwoods in Indonesia and Australia. 34 pp. (ACIAR,
Canberra, ACT)

o Invitations to present kevnote addresses and
papers af conferences

There were a number of invited presentations in 2007/

03:

Poke FS, Reid 1B, Vaillanconrt RE (2003) The effect
of an important SNP in CCR on fignin content of
Fucalyptuy globulus. Presemtation at ‘TUFRO Tree
Biotechnology meeting’. Umea, Sweden.

Potts BM, Volker PW, Tilyard P {2003} The Tasrmanian
experience with Euncalypius nitens 1 globulys hybrids.
Invited seminar 3t ‘Biologia reproductive v protogolos
de hibridacion de Fucafyprus’ 2 December. Conception
Chile.

Makdli A, Sands P} (2002). Istograting oBf
understanding of physiological, environmental, genetic
and silviculiural determinants of growth into predictive
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management systems - requirements, challenges and
prospects. in ‘BucProd 2002: International Conference
on Eucalypt Productivity’. 10-15 November, Hobart,
Tasmania.

Whitchead 1D, Beadle CL (2002). Physiological
regulation of productivity and water use in Evcalypius.
In ‘FucProd 2002: Isfernational Conference on
Buealypt Productivity’. 1015 November, Hobar,
Tasmania,

McArthur C (2003 Managing browsing damage i
eucalypt planfations - alternatives to 10807 Invited
Presentation for BIOTA (Biology Teachers’ Association
of Tasmania) 2 May. Hobart, Tasmania.

o Number and value of competitive grants awarded
Fifieen competitive grants were awarded to CRC staft
during the last financial year, totalling 81 581 811,

s Honours and awards

Ir Brupald Close was awarded the Royal Society of
Tasmania Docioral Award for 2002, presented by the
Governor of Tasmania, Sir Guy Green.

Dr Greg Dutkowskl was recognised by the Southern
Tree Breeding Association (STBA} by presentation of
the "STBA sclentist of the Year” award,

The CRC-SPF was recognised by the STBA through
an award of “Best Franchisee” for its collaboration
in development of the TREEPLAN software used in
genciic evalnation.

Two awards were presented to students of the CRC-
SP¥ in 2002/63:

Ms Juliznne O'Reilly-Wapstra won  the  Forest
and Wood Products Research and Pevelopment
Corporation sponsored AFFA Science and Innovation
Awsrds for Young People in 2002, The title of the
project was ‘Breeding for resistance in Encalypfus
globudus to mammakan herbivores: the role of geneties
and secondary plant chemistry’,

Mr James Worth rteceived the Genetics Honours
Sechoelarship for his project at UT

Education and fraining

v Thme spent by researchers on research training

There are 49 PhD, § MSc and 6 Honours stndents
enrolled with CRC-SPF. 1t is recognised that each
student takes 5-10% of a researcher’s time (o

supervise. This is equivalent o 3.15-6.3 person-yoars
on research training.

e Number of postgraduate studenis working in the
Centre

The Centre has 57 postgraduate stedents and 6 Honours

students {see Table 43,

o Number of postgraduate students trained in the
areas specified

Genetic Improvement 19
Sustainable Management 27
Resource Protection 17

o Number of enrolinents in special courses

Forest Ecology, a special undergraduate course in
Plant Science af the University of Thsmania, had
seven stedents entolled. Tn addition there were a
wide range of workshops and field days organised to
train industrial staff, including four special {raining
workshops or ‘fests” (listed under Outcomes in the
Fducation and Technology Transfer section).

The total nmmber of enrolments for all these courses
was 218,

s QOuality and number of postdoctoral fellows
attracted

Thirteen postdoctoral fellows worked  with  the
Centre In 2002/03; DrR Thomma i molecular
genetics (CSIRO FPP, Canberra), Dr M Steinbaucr ]
sptomology (CSIRO Eato, Canberra), Dr M Shepherd
in molecular biology (SCU, Lismore), Dr I Close
in tree physiology (UT. Hoebart), Dr N Prasolova
on soil nutrition {(GU, Brisbane), Dr D Steane and
Dr B Patterson in mofecular geaetics (U, Hobart),
D ¥ Henskens on canopy nitrogen dynamics (UT
Hobart), Dr A O'Grady in root biomass twrnover (UT,
Hobart), Dr A Mitchell {CSIRO FFP/UT, Hobatt)
on availabifity of base cations, Dr 3 Medhurst (UT,
Haobart) on Blackwood silviculture, Dr K Bawry on tree
pathology (U, Hobart), and Dr M Matsuki on nsect
ecology (UT, Hobart).

«  Rate and percentage of completion of higher
degrees

Thirteen students completed this year 7

and 5 Honours:

PhId, T MSc

Peter Bundock PhD, Michelle McGranahan PhD,
Tim Blumfield PhD, Sven Ladiges phD. Kirsten le
Mar PhD, Tim Wardlaw PhD, Helen Nahrung PhD,
Tim Tabart MSe, Tim Watson (Hons), Stuart Fenech
(Hons), Geoffrey While (Hons). Andrea Witt (Hons)
and Susan Poster (Hons)
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* Aceeptance and employment by the forestry
community of students on completion of their
studies

The success of our students in obtaining employment in

the Torest industry was demonstrated by appointments

this year D Dean Williams {Tree Breeder, Horestry

Tasmania}, Dr Peter Volker (Manager, Plantation

Program, Forestry Tasmania), Dr Tim Blumfield

(Postdoctoral Fellow, GU, Dy Fim Wardlaw {promoted

to Manager, Natlve Forests Branch, Forestry Tasmania),

Dr Jane Medhurst (Postdoctoral Fellow, 1T/ Swedish

University of Agricultaral Sciences, Upsala, Sweden),

Dr Libby Pinkard (Postdoctoral Fellow, LUTY, Dr Nicole

Mathers (Research Fellow, GUL

Application of research

* Degree of adoption of research resulty by indusiry
Twenty-one items of CRC technology were taken up by
industry this year (see Industry Uptake, in Ytilisation
and Application of Research),

* Quality and relevance of technical publications
targeted 1o nser groups.

Thisty-nine technical repons were produced by the
Centre, 29 of which were in the CRC Technical Report
series, In addition, 25 technical news shests were
released ("Hot off the Seed Bed’, “‘Beyond the Black
Stump’ and ‘Pest OFf), and Four articles appeared in
newsletiers of member organisations.

* Extemt of advice and consultancy services provided
3 incustry and government
Four consultancies were condncted duting 2002/03
{see Crants and Awards and Consultancies). Advice
was also provided through participation on astional
comumittees. For example, Greg Dutkowski (GI) is
& member of the STBA Board, and is a member of
Research Working Group 1 (RWGH, Forest Genetics),
Dr Luis Apiolaza, Dr Yonglun Li and Dr Rene
Vaillancourt are on the STBA Technical Committee.
D Brad Pows (Gl) is a member of RGWIE, a5 well
as being on the subcommittee for Forest CGenetic
Resources, on the Biodiverstty Advisory Panel for
the Tasmanian Government “State of the Environment
Report’. DrClare MceAsthar (RP) has close ks
with industry and government through the Browsing
Damage Management Group (BDMG), as well as
direct interaction with industry feoe Grants and

Awards), Dr Nedl Davidson (SM) and Dr Dergald Close
(SM) have had close interaction with organisations
advising farm foresters through collaborative work on
plantation establishment 1o combat rural tree dechine,

* Number of presentations 1o companies or nser
Lroups

The CRC-SPF ran a wide range of technology wansfer
activities for partners during 2002/03. These included
FH} public presentations including 77 conference of
symposia presentations and 27 seminars as well as
four CRC-run workshops, five short courses and bwo
field days.

© Number and financial contribution of potentit
[1AT 45

The CRC-SPYF has nigeteen members, including most
of the major wood producing compantes in Auostrabia,
Hach paciner comimits cash and/or in-kind contributions
1o the Centre (see financial tables), Tn addition, partners
may provide funds 1o support particular projects (see
Grants apd Awards). Private Forests Thsmania and
other end-users of ouwr technology, e.g. Greening
Australia, have given in-kind support in running
technclogy transfer exercises 1o farmer groups,

* Number of visitors from user groups

As the partrers in the Centre represent our muin
user group, many of the 231 person-days involved
within-CRC visits (see Performance Indicator 2 under
Cooperative Arrangements) and users of the technolouy
we are developing.

* Nwnber of media or made journal presentations
In the last year, seven articles relating to Centre
activities appeared in newspapers and  industry
newsletters, and [7 segments in the electronic media
{12 radio and 5 television).

* Number of seminars, workshops and field days
organised to transfer results to industry and the
public, including the fevel of response

In 2002/03 CRC-SPF gave 170 public presentarions

and ran four workshops, Bve shott courses and (wo

field days to tanster resnlts to industry and the public.

An estimated 2004 people attended these activities.

Muanagement and budget
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v FEstablish procedures to report on progress and
achievements

Plans in place inchude a Strategic Plan and Business
Plan, and a set of ‘deliverables” agreed upon to meet
industry expectations of progress in research areas.
The quality and quantity of research is monitored and
reviewed, and its value to industry assessed through
Program Coordinating Committees, the Advisory
Panel, the Board, and the Annual Report.

o Timely and accurare reporting of progress

The CRC reports in a timely and accuraie manner
against the ‘deliverables’ set for imdustry and the
milestones set by each project and program. These
are reported to the Program Coordinating Committees
{quarterly report on research ‘deliverables’), the
Advisory Panel, the Board, and in the Annual Report,

o Extent of staff turnover

There were 12 changes to staffing, including & change
of CRC Deputy Director, during 2002/03 (see Staffing
and Administration}.

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

All projects completed thelr milestores within the

planned time and budges, with the exception of two

that were agreed by industry as 1o longer relevani to

their needs,

o Accurare recording and reporting of financial
PrRSQCTIONE

The Centre has implemented the following management
and budgetary systems: triengium budgeting, monthly
reporting of financial acconnis (10 program managers
and project leaders), quarterly reporting of in-kind
contributions of partner organisations (to the Board),
aomual external sudit of the financial accounts, and an
Anmuzal Report.
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BUDGET

Notes to and forming part of the accounts
for 2002/20603

Summary of significant accounting policies

AH funds under the Cooperative Research Centre's
coatrol are administered through the University of
Tasmania’s Financial Management Information System

{FMIS).

‘The principal accountiag policies adopted in preparing
the acconnts of the unincorporaied entity are detailed
hereunder.,

{a} Basis of accounting and principles of
consolidation

The cash accounts have been prepared on the basis of
historic costs. Cost In respect to the cash contributions
and cxpendiiure is the cash sum exchanged in the
financial year determined from transactions recorded
on the FMIS, excluding outstanding debtors st 30 June
each year

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 valid.

{b} Imteresi

Interest is calculated and paid by the University based
on the monthly cash balances being held on the FMIS
on behalf of the eatity.

{c} Assets and depreciation

Plant and equipment assets are recorded on e
University’s asset register in the name of the entity g
they are acquived. Their entire cost is expensed in the
year of purchase and depreciation Is not provided for

Capital  expenditure relates 1o costs  associateg
with buildings. These costs are also cxpensed ang
depreciation is pot provided for.

{¢) Employee entitiemenis
Provision has been made for pro-rata entitlemnents 1o
annual and fong service leave.

{£} Partner contribuiions

Budget estimates of confribtions are taken from
the original Commonwealth Agreement and actugh
figures are provided by the pariners. During 2000/
03 Serve-Ag resigned s membership of the CRC.
Receivers for Australian Plastation Timber Limited
made an interim dividend following its expulsion from
the CRC. Private Forests Tasmanla dowsnpgraded is
membership to Assaciate from 2002/03 untll the end of
the Commonwealth Agreement .

() Allocation from Commonwealth Grant
During 2002/2003 the CRC received the osual four
quarterty grant payinents.
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Audit !..:-g.li.}l‘[]:-.’.'ii .'.. I 1‘|‘ l [I:II.!.;.:.N‘.'\I'
Rep{}rt il\‘!:]..’
G

(AN Deloitte
- Touche
Tohmatsu

INDEPENDENT AUDIT REPORT TO THE DEPARTMENT OF EDUCATION, SCIENCE AND
TRAINING REPRESENTING THE COMMONWEALTH
(R¥: COOPERATIVE RESEARCH CENTRE FOR SUSTAINABLE PRODUCTION FORESTRY)

Scope

We have audited the financial statement of the Cooperative Research Centre for Sustainable Production
Forestry (“the Centre”} as set out in Tables 1,2,3 and 4 of the Anpual Report for the year ended 30 June
2003, The parties to the Centre are responsible for the preparation and presentation of the financial
statornent and for enswring compliance with the CRC Commonwealth Agreement ("the Agreement”™). We
have conducied an independent audit of the financial staterment and of compliance with the requirements
af the Agreement in terms of clauses 4(1) and 4(2) ‘Contributions’, 3(1), 52} and 5(3} *Application of the
Grand and Contributions’, 9(1) and 965} ‘Intellectual Property” and 12(2) and 12{4} "Financial Provisions’
in arder to express an opinton on it to the parties o the Centre and the Department of Education, Science
and Traming representing the Commmonwealth,

"Fhe financial statement has been prepaved by the parties to the Centre for the purposes of fulfilling their
annual reporting obligations under clause 14{1)e) of the Agreement for distribution ta the Department of
Education, Science and Training representing the Commeonwealth, We disclaim any assumplion of
responsibility for any relisnce on this report or on the financial statement fo which i relates or to any
petson other than the parties to the Centre and the Department of Edueation, Science and Training
representing the Commonwealth, or for any purpese other than that for which it was prepared,

Our audit has been conducted in accordance with Australinn Auditing Standards and included such tests
and procedures as we considered necessary in the circumstances. These procediwes have been undertaken
to form an opinion whether, in all material respects:

. Researcher contributions and contributions from third parties equalled or exceeded the amomnt
of the grant and the amount of contributions commitied to in the budget (clauses 4(1} and 400));

2. The grant and contributions were used only for fhe activities of the Cenlre {clause 5(1}}

3. The total yearly expenditure on activities of the Centre under each Head of Expenditure did ot
differ by more than 20% or $100,000 {(whichever is the greater amount} from the allocation in
the budget without prior approval by the Commonwealth (clause 5(2));

4. Capital items acquired from the grant and the contributions on acquisition vest as provided for in
the Agreement {clanse 5{3)};

5. The intellectual property on all contract material vests as provided for in the Agreement (clause
S(1);

6. The researcher did not assign or license intellectual property in any contract material having the
potential for commercialisation without imposing on the assignee, licence conditions and did not
do 50 without the prior approval of the Commonwealth (clause 9(5));

7. 'The researcher ensured that proper accounting standards and controls were exercised in respect
of the grant and that contributions, income and expenditure in relation to the activities of the
Centre were recorded separately from other transactions of the researcher (clause 12(2))

8§, The researcher ensured that cash contributions were paid into and expended from (he Centre
account {classe 12(4)); and

9, The financial statement presents fairly the sources of funding, the application of that funding and
the financial position of the Centre for the financial year in accordance with the cash basis of
accounting.

Inherent Limitations N
Boganse of the inherent limitations of any comphance procedure it is possible that esrors and irreguiarities
may occur and not be detected. An audit is not designed to detect all weaknesses in the Centre's
compliance with the Agreement as an audit is not performed continuously throughout the period and the
audit procedures performed on the Centre’s compliance with the Agreement are undertaken on a fest
basiz,

hy, and 1o the extent of, the

] . . i
The labitity of Deloitte Touche Tohmelse, 15 liznitos ot 1904 (NSWY.

B e archs A
Acconstants’ Scheme wnder the Frofessionat Sramurdds £
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Any projection of the evaluation of the compliance with the Agroement to fiture pertods is subject to the
risk that the procedures over compliance with the Agreement may become Inadeqguate because of changes
in conditons or circumstances, or that the degree of compliance with them may deteriorate.

The andit opinion expressed kn this report has been formed on the above basis,

Qualifications
The following third parties did not contribuie amounts equal [0 of in excess of the amount of the
coniributions commnitted (o in the budget a5 required by clause 4(2):

Third Party Amonnt Conemitted Amoant Contributed
$ 0 5 ‘Bi0

Australian Plantabion Thnber 2350 )

CGunng Lid 341 182.7

Norske Skog Paper Mills 209 1569

Private Forests Tasmania 274 6.9

niversity of Queensiand 72 44

Total yearly expenditure on the activities of the Centre under cach Head of Expenditure differed by more
than 20% or $100,080 from the allocation in the budget as follows:

Head of Expenditure Total Expenditure Amounnt Budgeted

§ 000 $ 000
Salary 2488 1,702
Capital 89 nil

OQualified Audit Opinion

tn our opinion, excep! for the effects on the Aunancial statement of the Cooperative Research Centre For
Sustainable Production Forestry, if any, and the extent of non-complisnce with the requirements of the
Agreement, arising from the matters referred fo in the qualification paragraph, for the financial year ended
30 June 2003, {n all material respects:

i, Researcher contributions and contributions from third parties cqualled or exceeded the amount
of the grant and the amount of contributions committed to in the budget (clauses 4(1) and 4(2));

2. The grant and contributions were used only for the activities of the Centre (clause S(1});

3. The total yearly expenditure on activities of the Centre under each Head of Expenditure did not
differ by more than 20% or $100,000 (whichever is the greater amount} from the allocation in
the budget without prior approval by the Commonwealth {clause 5(2));

4. Capiial items acquired from the grant and the contributions on acquisition vest as provided for in
the Agreement {clause 3(3));

3. The intellectual property on all contract material vests as provided for in the Agreement (clause
913k

6. The researcher did not assign or license infellectual property in any contract material having the
potential for conunercialisation withowt imposing on the assignee, Hoence conditions and did not
do so without prior approval of the Commenwealth {clause 9(5));

7. The researcher ensured that proper accounting standards and controls were exercised in respect
of the grant and that contributions, income and expenditure in relation to the activities of the
Centre were recorded separately from other transactions of the researcher {clause [2(2));

8. The researcher ensured that cash contributions were paid into and expended from the Centre
account (clagse 12{43}; and

9. The Arancial statement presents fivly the sources of funding, the application of that funding and
the financial position of the Centre for the financial year in accordance with the cash basis of
accounting.

Bdeie Tewde Talwokos
DELOITTE TOUCHE TOHMATSU

_Ql‘u

LT Cox

Partner

Chartered Accountants
Hobart, 5 September 2003
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ATTACHMENT A
Co-operative Research Centre for Sustainable Production Forestry
Summary of Base Grant Funds 2002/2003

Opening Balance at 1/7/02 1,788,713
Add Income 2,989,354
Outstanding debtors at 1/7/02 56,250
Less Expenditure

Salaries, scholarships and associated costs 2,488,021

Consumables 1,062,521

Fauipment 89,023
Total Expenditure 3,639,567
Balance at 30/6/03 1,194,750
Less outstanding debtors at 30/6/03 46,503
Closing Balance at 36/6/03 1,148,247
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|
I
RESEARCH STAEE RESOURCES (2802/200%) MPTACHMENT B
I
% Spent on " Spent en |
Organisation Main Research Progeara Fokat on % Spenton  Commln % Spent on I
Activity | Fotal % Time i 5 - SEE : RF : Research : Eduen Progrem :;CRC A
Australian Forest Growers . - -
M Speedy B t I
Total I 0 0 o |0 e 6
CSIRGC Entomology — A — =
T Wharton R {8 il FG 104
§ Matthiessen N _R it . 36 3
1 La Salie o R | 13 5 15 | 3 o '
RVickers | R w N 10 10 N '
R Floyd R .5 ' 1.5 75 B — ]
P DeBarro o4 3 3 i]
Toal 165.5 o g 165.5 1655 @ o I
CSIR( Forestry & Forest Preducts . o
DMummery R | wm | %0 99 —
M Batagiia R 98 e . i
€ Beadie R 86 50 80 - =
P Sands - R BO B #ir =
P Smethurst -l R T T 72 B
C Raymond fend Nov 02) il 1] 37 R 64
E_Hanveot_i'(_fi@_ Dee 2) { R 25 12.5 12,5 25 L N
3 Moran R kL _| 36 EO
R MeCormack A 11 -8 i
E Williams R 10 3] | i o
|C Mohammed R 14 18 11 I
REvans | R E E s
P Cotterill — A 5 5 |
5 Mambiar A 3 o 5 |
G Kile A 5 5
S Midgiey A 2 2
R Lockwood A N 1
Total ' 584 895 466.5 1 566 o o 18
Department Primary Enduseries Qld o |
M PHeters B’ 18 i 76 =
ZXu R 68 68 68 ||
K. Bubb R 66 66 56 -
# Simpson g 51 51 51 B H
P Ryas I R 38 38 g
D Oshorne R 36 36 6 |
It MNegter 24 33 13 33
v Hunt R 28 28 28
M Lewty R 28 28 2%
| East R 12 & 7 £ I
A House R ) 5 4 '
K Harding R B 7 7
Tatal 4537 i 304 ¢ 452 3] a &
Forest Enterprises 4 ustraiia
R Jacobson B R 7 2
B Barker — R | I
T Cannon A i t
Fotal 4 i} i i3] { 3 & i

T




P Volker

Creganmisation

Forestry Tasmania :
iR

A Walsh

P Kubg

L Binkard

L Apiolazz i
P Adams

8 Neilson

§ Candy

M Brown

N MoCaormick

8 {irove

T Wardlaw

1 Hickey
H Drrieisima

Total

Granet Ridge Fiantations
P Buxton

§ MoGennisken

R Appleton

5 Elms

} Chascling

P Healy
} Hughes

SBeyd
{Phiftips
F Ghadin

R Kitehing

Total

Ganns Liesited
C Bames
{ Ravenwond

Feral

Nerske Skog Paper Mikis

8 Hatherington

Chlary
A Witlerns

Total

Private Forests T

A Lyons
A Warner

G Clark

G Cammpbel]

Total

SeedEnergy

¥ Gore

ﬁ‘ﬁta {

B Boomsma

5

R Heory

3 Tiked

P Baverstock

Total

T MeRae

£} Pitbeam

M Powel]

Fetal

# Cross Eriversity

Seuthern Tree Breeding Associstion
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RESEARCH SFAFF RESOURCES (2082/2003) ATTACHMENT 5
% Spend on % Sgent on
iain i ) Research Program : Total on % Hpeton  Commly ¥ Spestt on
Activity | Towi%Time :  GF | S 1 RP | Research | Eduen { Progem | CRC Ademin
S e . T = S ——
R 4% - 40 e | [ ——
R 30 w ) - R R
R 20 | 20 20 T =
R 16 N |6 16 i
R 0 0 i i R
B 5 5 5 T
R 3 A E— 3
R 3 3 3 I
RIA s = 8 I
RiA 5 o - 3
WA 5 0 - s —
RiA, 5 | 0 5
RIA 3 [ 9 | 3
RIA 3 =] ¢ B
193 34 30 99 163 0 i 1
R 25 | 28 — 1 T |
R 20 s | 5 20 -
R 15 s | s 5 15
A | s 3 2 $ i
A 5 5
78 1y 17 10 63 ] g 5
R 30 e . 30
R 20 o 20 20
R 10 10 i 1o
% 10 10 o 16 .
R ] 5 5
R_ B 5 5 5
A [ 3
g3 0 e o 50 0 ¢ 5
RiA 5 2 2 4 ' 1
RiA 3 3 ' 3 2
i K| 2 2 i & [#] 3
R 6 3 I 4 I i
R 4 3 3 1
A 2 2
12 0 6 ! 7 1 0 4
TR 1 : ; ]
R 4 4 4
R i i i
R I i i
7 o 7 9 7 4 6 i
R 16 i 16
R 2 7 2
12 12 & 0 Iy 0 0 g
R 30 20 20 5 5
B 20 20 20
A 5 ¥ ﬂ
55 40 0 9 40 5 @ 1o
e 13 i3 13
R 19 16 10 ]
R 2 2 p
2z 25 4 1] 25 { & {
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RESEARCH STAFF RESOURCES (2802/2083)

Chrganisation

The Australian National University

P Kanowski |

I Race !

I Bavhus |
|'W Foley '
5 Mahendraraial
IR James

Totat

The University of Queensland
D Doley
Total

Timbercorp

|} Hulinski

iI Bail

|H (Salivan
G Samisa

M Waorthington
|0} Clasen
ITotal

University of Pasmania
B Potts

|C MoArthur

W5 Allen

N Davidson

R Wailiencourt

R Wiltshire

3 Jennings

O Mohammed |
G lorden I '
|K Bamy i
|¥ Reid | '
|M Hovenden

| A Richardson

¥ Brown

1 Close

| MeQuikian

|5 Shabala

1E Bruce

|} Kirkpatrick

IR Dayle

N Mendham

8 Mclean

R Boyle

IF Vanclay

I Pinkatd

|R Griffin |
|¥ Lane |
R Clark [
(G Haltogracff !
R Swain ?
1A Glenn

r"!_'mnl

WACAP Trecfarms

C Shedley | |
M Basess i
|S Hinter

D Pitbeam

R Breidehi

A Tebfer |

B Humble

P Duyest

€ Palimer

N {ezkera/K Oghima

Total

bdzin
Activity | Total % Time 5

RIA

R

>}b}>§mmmmmmmmmmmmmm}ﬁmxwx%ﬁﬁﬂﬁ

e R OmR e M owmom o

30
235
i3
{25
ta
14
102.5

23
25

b
13
i

86

pasa Fd d et B d B R RN AN Y
th M MT e e B D 2 B & A

ARLa An L LA LA e L AL L e 4n

oy
=

P A LA LA e

462

]

bd
wh

B om0 1)

Tt DN TF B | B

e

%o Spent o

Research Program

Gloi SM G RP
i
3| |
0 25 | 0
25
G 5 | o
55
3
ta
5
10 9 55
50|
59
| 50
43
3
(s
| &3
s
3
i i
i .
|
|
i !
|
13 JE L
2 58
2 23
5 3 7
5
g ]
]
2
2
17 6 | 30

Fotat on
Research

o
25
I
G
9
b
25

28
25

248

131

% Speat o
Faduzen

30

ki

|

LA LA e h e L e LA Le A Le e

163 |

§

ATTACHMENT i

% Spent ol
Cormedn % Spent an
Progesm  1ORC Adimin
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RESEARCH STAFYF RESQURCES (2082520833

h Spent on

ATTACHMENT B

% Spert an

Chganisabion Main _ Rei;eawﬁ Progtam Fotal on (W Spelton  Commby % Spenton
Aotivity | Towb% Fime ¢ & 0 S8 1 RP Renearch Eeluren Program ; CRC Adimis
CRC Funded
b Agpeokeza{til] Apk 3y [{Has R EEH 1 {3
I Brawner{fiom Qo1 02) 1P Okd R FEHY B M
K Catchpoole OFRI R ;¢ 163 HEE]
C Chen QFR{ R FOHY 1430 06
Y Li Utas R 100 118 i
I Tbataudi Utas R 1 HERD L
A Milchel CRIRG FFRM s R FHY 160 Hi
AP Grady {tas R FOO 16k 1]
M Shepherd SCU R e 11 1
M Steinbauer CSIRG Frer R 1 104 H
B Themmg CRIRGFEP R FOHY HOG HiO
T Blumfield G R FEH 164 L0
£} Seane Llms B #e # i)
B Patlerson ias 4 3% 33 35
| Andrew QFRY R 32 52 52
B Potts lias -4 il 54 56
© Mot blins R 30 50 Ll
F Henshens tlias 4 40 A4 &6}
FWan Patten HHES |3 40 A4 &
M Mathers {3t I 25 I8 25
B Kain ANE R 25 25 25
P Smethurs CRIRG FFP R 8 I8 248
F Fabat/] Hyland itas R 23 23 25
D Race AN R 5 ] 15
Gi Fordan as tH {6 16 1]
£ Duthowsks Was E 164 1443
M Davidson Hlias E kit 23 25 23
R {Griffin Flias A 40 3] 46
Tonal 1901 726 760 250 1736 125 0 40
SUMMARY OF CONTRIBUTIONS IN PERSON YEARS
Totat Person Years Spenton Persoi Ves | Porson Yoy | Person Yiy
Parson Research Program Spenton | Speston | Spenten
Years Total on Edducr Corpendls | CRC Admin
o M BE Resensch Frogram: Program
Fotai Conlribaled 4.8 4.7 11 4.9 LNy A 1Rt 3
Totaf funded by CRC 1.4 7.3 7.6 2.5 Ei.4 1.3 0.0 B4
Crand total 438 139 187 7.4 381 il i) 28
Propottion of tolal professional {%4) FHOLO 273 42.7 16.% 86.9 .35 0.4 4.6
staff resonzees in each activity
SUPPORTY STAFF 2002/03
Contributed CRC Funded
(by Employing Organisation)
Organisation Number of Staff | Orgardsation Number of Staff
(Person Years) (Person Years)
CSIRC (FFP & Enlo) .30 University of Tasmania 12.5
Department of Primary Industries Qid 2.58 CSIRG {FFP & Enfy) 2.2
Forestry Tasmania 1.75 Southern Cross University 08
Gunns Limited 100 Department of Primary industries Qld| 8.5
University of Tasmania (.80 Totat 164
Southern Crogs University (.30
Timbercorp (.41
WACAP Treefarms .18
Grand Ridge Plantations 0.05
Norske Skog Paper hilis .02
Tota