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Forests and wood products
Research providing science and new technologies to support 
economically productive and sustainable forest industries
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Forests and wood products
Research providing science and new technologies 
to support economically productive and sustainable 
forest industries

Wood is a natural, renewable building product and carbon 
store that can be grown sustainably in productive forests. 
Increasingly, engineers, architects and designers are 
incorporating its energy-efficient, aesthetic and versatile 
qualities into the manufacturing and construction 
industries. Plantations supply sustainably produced 
wood, adopting continued improvements in planting stock 
and management, while supporting regional economies, 
communities and wood processing industries.

The Queensland Government maintains a program of 
tropical and subtropical forest and wood research with a 
proven impact in plantation forestry and wood product 
manufacturing, creating flow-on benefits to the construction 
industries.

Forests and wood research and development (R&D) aims to 
create conditions for business and economic success, and a 
sustainable environment.

Our scientific research improves plantation forest 
trees, productivity and protection for future climates; it 
also improves wood quality, products and processing 
technologies for efficient, sustainable industries.

The challenge for forest growers, wood processors, 
manufacturers and construction industries is to maximise 
profits through the best use of renewable, managed forest 
resources. To meet this challenge, Agri-Science Queensland 
delivers R&D through its Forest Value, Forest Health and 
Forest Product Innovation programs by:

•	 improving forest productivity, carbon balance and wood  
 quality for a changing climate
•	 developing sustainable support systems for managing  
 and protecting forest value
•	 developing new wood products, and wood protection  
 and processing systems. 

    
   

 

Partnerships
Our research partnerships deliver outcomes for forest and 
wood industries and communities across Australia, the 
Pacific, South East Asia, Europe and North and  
South America.

Our alliances and collaboration with industry, business and 
other research agencies achieve forest and wood science and 
technology results at state, national and international levels.

National Research and Innovation 
Priorities
Our work with the forest and wood industries is undertaken 
within the framework of the Australian Government’s 
National Research and Innovation Priorities.

Our great advantage lies in our skilled, knowledgeable 
and creative people, who deliver high-quality, innovative 
research outcomes to stimulate growth in Australian 
industries, through better understanding of new 
technologies, environmental systems and protecting the 
productive environment.

For more information about our research capability, projects  
and partnerships, please visit our forests and wood webpage 
at www.daff.qld.gov.au

General enquiries
Dr Kevin Harding 
Phone: +61 7 4760 1540 
Email: Kevin.Harding@daff.qld.gov.au
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Forest Value

Research innovation and solutions
Our R&D partnerships aim to improve forest and wood  
value by:

•	 developing improved plantation tree varieties for   
 tropical and subtropical conditions
•	 improving plantation wood quality to produce  
 fit-for-purpose wood fibre
•	 developing support systems for managing sustainable,  
 productive forests for wood products, carbon balance  
 and climate change.

Our capacity
We work from well-equipped laboratories, glasshouses 
and offices located in Brisbane and regional Queensland, 
including shared university facilities. We combine science 
and technical expertise in: 

•	 forest genetics, tree breeding, plant propagation and  
 tree reproductive biology
•	 modelling forest carbon and growth, and forest ecology
•	 plantation and native forest silviculture
•	 biometrics, programming and decision support tools
•	 wood properties evaluation.

 
 
 
 
 
 
 
 
 
 

      
     

Our key capacities include:

•	 Improving trees and wood quality in subtropical   
 and tropical environments: With advanced genetic  
 analysis tools, extensive, complementary tree  
 breeding technologies and fast-phenotyping, we are  
 able to select superior tree varieties with better growth,  
 disease resistance and wood quality traits to improve  
 plantations and sustain high-value wood production.  
 We have captured improved stock in seed orchards for  
 most commercial trees in northern Australia.
•	 Fast-tracking commercial tree production: We use  
 advanced propagation and micro-cutting techniques,  
 in conjunction with tissue culture and managed hedge  
 plants, to develop delivery systems for improved  
 planting stock for commercial nurseries and plantation  
 growers.
•	 Wood quality testing: Our laboratories are  
 well equipped to assess wood properties including  
 density, shrinkage, spiral grain, colour variation,  
 heartwood proportion and extractives content.  
 Our wood quality assessments are helping industry  
 manage the transition from native forest to plantation  
 wood products.
•	 Early, rapid screening for superior wood properties in  
 plantations: Non-destructive wood screening tools  
 enable us to characterise variation in wood properties  
 in standing trees. We apply these tools to predict wood  
 quality, to select superior trees for breeding programs  
 and to evaluate the plantation resource at young ages.
•	 Modelling forest growth and carbon: By taking detailed  
 measurements of forest biomass, we can validate model  
 estimates of carbon stocks. We combine expertise in  
 forest dynamics and management to understand   
 productivity and carbon sequestration rates in forests  
 and plantations.
•	 A unique forestry database: Our extensive research  
 database supports rapid assessments of potential  
 forest and tree performance in space and time.  
 Our tree performance analysis and decision support  
 tools are based on growth, environment and  
 management data from 30 000 plantation experimental  
 plots and more than 1500 native forest yield and  
 experimental plots.
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Recent research outcomes
Our research meets the forest industry’s need for improved 
trees suited to future climates and assists in producing 
better wood quality for timber and construction products.

Production forestry for climate change
Plantation managers must have access to fast-growing tree 
species that are adapted to drought and have known carbon 
sequestration rates in northern Australia.

We have determined the adaptability, growth, health and 
carbon sequestration capacity of tree varieties in different 
environments using detailed data from long-term  
plantation trials.

Using innovative biotechnology, we are developing new 
varieties of fast-growing commercial hardwoods. Our new 
propagation technologies will fast-track the availability 
of trees with superior growth and wood quality for the 
plantation industry.

Our tree breeding technologies, seed orchards and clone 
trials are delivering reliable stocks of improved seed  
to industry.

Production forestry for a carbon economy
As carbon accounting is incorporated into forest economies, 
managers need to understand how management affects 
forest growth and the carbon balance.

We are evaluating carbon accounting tools to predict  
carbon stocks in contrasting, managed forest environments.  
Using whole tree biomass measurements, we have also 
identified simple indicators of below-ground carbon stocks.

Long-term fire experiments are enabling us to estimate 
changes in the carbon balance with different forest-burning 
practices over time.

To help private native forest managers, we have developed 
a tool that estimates potential timber products, grazing 
productivity and tree carbon in spotted gum forests.

Producing high-quality wood products
The timber and construction industries need high-quality, 
graded, structural timber products with improved wood 
properties.

Our innovative, early screening in standing softwood trees 
targets wood traits that improve stiffness, which helps 
the industry to optimise tree selection for grade recovery 
and economic return. Our plantation softwood research 
yields detailed information about the wood properties of 
subtropical pines for contrasting sites and management 
conditions.

We are fast-tracking the availability of timber with superior 
quality by developing clonal seed orchards, using well-
managed hedge propagation.

For more information about our research in forest value, 
please visit our forests and wood webpage at  
www.daff.qld.gov.au

Forest Value R&D enquiries
Dr Anton Zbonak 
Phone: + 61 7 3255 4371 
Mobile: + 61 0432 755 945 
Email: Anton.Zbonak@daff.qld.gov.au
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Forest Health

Research innovation and solutions 
Our R&D partnerships target research to improve forest 
biosecurity and pest and disease management by: 

•	 developing tree varieties, for commercial use, with  
 improved resistance to pests and diseases
•	 developing effective support tools for managing 
 pests, diseases and nutritional problems sustainably in  
 production forests
•	 protecting our forests from biosecurity threats. 

    
   

 
 

Our capacity
We work from well-equipped laboratories, glasshouses 
and offices located in Brisbane and regional Queensland, 
including shared university facilities. We combine science 
and technical expertise in: 

•	 forest entomology, pathology and nutrition
•	 chemical and forest ecology
•	 population modelling and decision support
•	 forest health surveillance and biosecurity.

Our key capacities include:

•	 Pest-ready trees: Forest health and tree improvement  
 scientists collaborate to screen superior germplasm for  
 pest and disease resistance.
•	 Forest pest and disease biology and ecology:  
 Our targeted laboratory and field studies of key pests and  
 diseases aim to identify effective and sustainable ways  
 to manage damaging insects and disease pathogens.
•	 Chemical ecology: We have one of Australia’s  
 best-equipped laboratories for discovering and  
 developing insect-based chemical attractants to  
 use in insect management tools. The laboratory is  
 equipped with gas chromatography–mass spectrometry,  
 electroantennography and thermal desorption  
 equipment for chemical discovery, and a wind tunnel  
 and olfactometers to test insect response.
•	 Landscape ecology of pests and diseases: Emerging  
 science worldwide tells us that landscape structure  
 affects the abundance of plant pests and their natural  
 enemies. Our expertise in developing pest risk models  
 based on landscape analysis provides forest managers  
 with options for reducing the cost of pest management.
•	 Forest biosecurity: Working with Biosecurity  
 Queensland, we develop systems for early detection,  
 rapid response and surveillance, and we collaborate  
 internationally to provide over-the-horizon surveillance  
 of emerging threats.
•	 Soil health and tree nutrition: Our expertise in soils  
 and plant nutrition supports plantation management for  
 wood quality and sustainable tree health and  
 productivity. 
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Recent research outcomes
Our research meets the forest industry’s need for 
sustainable forest health outcomes that suit future climates 
and support better wood quality for forest products.

Improving tree resistance to pests  
and diseases
The plantation industry needs trees that are relatively 
tolerant of pests and pathogens, and wood products with 
less degrade caused by insect stem borers. 

Innovative screening protocols have started to identify 
genetic tolerance to pests and diseases such as erinose 
mite and Quambalaria shoot blight in spotted gum. This 
will enable industry to incorporate more resistant varieties 
of spotted gum into tree improvement programs and 
commercial plantations.

Our research into the susceptibility of plantation eucalypts 
to myrtle rust will help incorporate greater resistance to 
significant, emerging diseases into hardwood plantations.

We are modelling tree susceptibility to insect stem borers in 
relation to environmental factors, so that more resistant tree 
varieties can be incorporated into new plantation sites. This, 
together with new management models, will improve wood 
quality in the future production of sawlog, veneer and poles.

Managing pests and pathogens sustainably 
in plantations
Pest and disease impacts in plantations can be reduced 
by incorporating new management tools that exploit 
interactions between trees, their pests and the environment. 

By understanding insect pest behaviour, dispersal methods 
and natural enemies, we have developed a predictive tool 
for plantation managers. The model estimates the potential 
impact of insect pests and supports industry’s efforts to 
minimise the risk of damage in the commercial production of 
spotted gum.

By investigating how insects perceive and interact with 
chemical cues for information about their environment,  
we aim to manipulate these interactions for monitoring and 
controlling pest densities in plantations.

We are developing an international network to address 
biological control for eucalypt pests by evaluating known 
biological control agents and researching the role of 
natural enemies in regulating pests in Australian eucalypt 
plantations.

Forest biosecurity—preparing for  
climate change
The interactions between forest trees and their pests are 
expected to alter with a changing climate.

In a cooperative, national project, we are addressing how 
Australia’s biosecurity research and development strategies 
can adapt to reflect the impacts of climate change.

We monitor high-risk locations, such as airports and 
seaports, where exotic pests could enter Queensland, 
as part of a national early detection and rapid response 
system. Our surveillance work ensures new incursions 
are detected early enough for appropriate management or 
eradication.

For more information about our research in forest health, 
please visit our forests and wood webpage at  
www.daff.qld.gov.au

Forest Health R&D enquiries
Dr Simon Lawson 
Phone: + 61 7 3255 4380 
Mobile: + 61 0427 395 297 
Email: Simon.Lawson@daff.qld.gov.au
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Forest Product Innovation

Research innovation and solutions
Our R&D partnerships aim to improve wood products, 
processing and protection systems by: 

•	 developing innovative, engineered wood products,  
 and new building systems for the construction industry
•	 developing more efficient wood processing systems
•	 developing innovative wood products suited to the new  
 forest resources
•	 providing technical solutions for the forest and timber  
 industry sectors.

 

    
   
Our capacity
Our chemistry laboratories at the EcoSciences Precinct at 
Dutton Park are used for high-tech analytical work on timber 
protection systems and wood extractives that confer natural 
durability, with an excellent range of chromatographic and 
other equipment.

Our Salisbury Research Facility houses more than 3100 m2 
of laboratories, processing equipment and office space. 
We are equipped to undertake forest products research 
and development on semi-commercial, pilot and laboratory 
scales. At a single location, we combine Australia’s largest 
science and technical expertise in: 

•	 kiln drying and sawmilling technology
•	 engineered wood composites technology
•	 timber grading and advanced mechanical wood  
 properties testing
•	 wood anatomy and wood identification
•	 wood product design and manufacture
•	 timber preservation and performance testing.
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Our key capacities include:

•	 Wood composites technology: We use a spindleless  
 veneer lathe, veneer guillotines and clippers, veneer  
 composers and stitchers, glue spreaders and hot and  
 cold presses to process and construct wood composite  
 panel products and engineered wood products.
•	 Solid wood processing: The Kara Master® sawmill  
 enables full log-breakdown for most log types. Twin  
 laser alignment allows duplication of most commercial  
 sawing patterns and the electronic sizing system 
 ensures ultra-accuracy.
•	 Timber seasoning: Our kiln capacity covers the full  
 spectrum of available technologies including a solar  
 kiln, dehumidifier, experimental conventional kilns and 
 a super-heated steam vacuum kiln.
•	 Testing wood properties: Our laboratories are  
 accredited by the National Association of Testing  
 Authorities (NATA) for testing mechanical properties in  
 small clears to full section samples, engineered wood  
 products for in-grade structural testing, and full-sized  
 utility poles. We also determine wood properties such  
 as shrinkage, stability, density, diffusion, permeability  
 and durability.
•	 Adhesives technology and testing: An Automated  
 Bonding Evaluation System (ABES) will be in operation  
 in 2012, enabling us to develop and test a wide range of  
 adhesives, wood panel substrates and applications.
•	 Accelerated decay testing: We run accelerated decay  
 tests to provide quantitative and qualitative durability  
 assessments for plantation timber and new products.  
 These are supported by long-term field tests that  
 simulate realistic conditions of use.
•	 Timber preservation: A computerised, 625 litre  
 vacuum-pressure impregnation plant enables us to  
 develop and test treatment systems for a range of  
 products and preservatives.
•	 Environmental conditioning: Temperature- and  
 humidity-controlled rooms allow us to evaluate joint  
 design, fixings, construction methods, coating systems  
 and adhesive performance to ensure fit-for-purpose  
 products are developed.
•	 Workshop: The fully equipped wood processing and  
 machining workshop includes table and panel saws,  
 band saws and band re-saws, and surface and panel  
 planes. A spindle moulder and panel sander enable us  
 to develop product prototypes and prepare samples for  
 evaluation.
•	 Near infrared spectrometer: A Bruker® Fourier  
 Transform Near Infrared Spectrometer will be available  
 from 2012. This non-destructive technology has many  
 industrial applications, including rapid screening for  
 tree improvement research and reliable quality control  
 for durability and other wood properties.

Recent research outcomes
We are delivering research outcomes that meet the forest 
industry’s need for new wood products and efficient 
processing systems. 
 

      
     

Engineered and high-value wood products 
from plantations
There are significant gains to be made in plantation 
productivity by making efficient use of early rotation,  
small-diameter stems for new wood products.

Our research has developed new engineered wood products 
and processing technologies for small-diameter hardwood 
stems. New composite panel products, such as plywood 
and laminated veneer lumber manufactured from young 
plantation material, performed well when tested for  
veneer-grade recovery and adhesives.

We have also demonstrated that a range of high-value wood 
products can be manufactured from young, early-rotation 
plantation stems. Grade quality and mechanical properties 
assessments are promising for new products such as indoor 
furniture, yacht decking, plywood, laminated veneer lumber, 
power poles and steam-bent, curved structures.

Innovative, new product designs
As forest resources change globally, communities and 
industries need advances in new wood fibre products that 
are supported by innovative research.

In a collaborative project in the Pacific region, we developed 
a new, engineered flooring product from coconut stems. 
Detailed knowledge of the unique fibre architecture of the 
palm stem enabled us to develop appropriate standards for 
processing and grading ‘cocowood’.

Our innovated design for a hybrid steel and wood pole 
addresses Australia’s critical shortage of timber power 
poles. This novel product is constructed by bolting a cluster 
of small-diameter stems to a steel spike. The pioneering 
design is lighter than steel or concrete poles, non-conducting  
and easy to maintain. The design is covered by Australian 
Patent Application No. 2010257424.
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Improving wood recovery, processing  
and performance
The changing economic climate demands that industries 
develop reliable wood products and efficient wood 
processing technologies.

Our research in non-destructive wood properties analysis 
has provided the Australian structural softwood processing 
industry with an early screening system for grading timber 
before drying. The technology measures stiffness as an 
indicator for green and dry grade quality, and demonstrates 
that green boards can be graded before drying.

We’ve found that coupling controlled, steam vacuum 
kiln drying trials with new, predictive modelling reduces 
conventional drying times of commercially important 
hardwoods by 40%–70%, and within acceptable degrade 
limits. Timber processors can use this tool to determine the 
potential gains in efficiency by adopting vacuum drying in 
their business.

Using award-winning timber design and engineering models 
with field data, we are modelling the natural durability 
of plantation hardwoods. This research will determine 
important parameters for realistic life cycle spans for wood 
products ‘in-service’, in weather-exposed conditions.

For more information about our research in forest product 
innovation, please visit our forests and wood webpage at 
www.daff.qld.gov.au  

     
    

 Forest Product Innovation R&D enquiries
Dr Henri Bailleres  
Phone: +61 7 3272 9327 
Mobile: +61 0434 606 524 
Email: Henri.Bailleres@daff.qld.gov.au

Salisbury Research Facility
Rob McGavin 
50 Evans Road, Salisbury Qld 4107 
Phone: +61 7 3277 8574 
Email: Robbie.Mcgavin@daff.qld.gov.au
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1. Dr Geoff Pegg screens spotted gum varieties for myrtle rust 
susceptibility.

2. Tissue culture biotechnology fast-tracks the availability of 
improved trees.

3. Dr Kevin Harding and Terry Copley assess wood stiffness  
in standing trees.

4. Tree improvement research is developing hardwoods 
suited to Queensland’s environment and industry needs.

5. Hardwood propagation technologies deliver improved 
planting stock for commercial forestry.

6. Martin Davies begins measurements to compare wood 
quality in logs harvested from different plantation site 
conditions.

7. David Osborne assists with excavating a spotted gum root 
ball to quantify below-ground forest carbon.

8. Measuring water vapour and CO2 movement across leaf 
membranes to understand photosynthesis in hardwood 
plantations.

9. Sawing boards from a plantation log before testing the 
wood quality.

10 & 11. Inoculating spotted gum seedlings to assess 
susceptibility to myrtle rust.

12 & 13. Research is targeting reduced impacts of borers 
like the giant wood moth on wood quality in plantation 
hardwoods.

14. Dr Andrew Hayes uses electroantennography (GC-EAD)  
to measure insect responses to plant chemical signals.

15. Dr Simon Lawson documents pest damage in a young 
plantation.

16. Wood preservative treatment systems trialled in the 
vacuum pressure plant.

17. Improving the efficiency of seasoning hardwood timber 
using vacuum kiln drying.

18. Engineered coconut wood flooring as a new product for 
the high-value wood market.

19 & 20. Producing hardwood veneer from small logs with 
the spindleless lathe.

21. Eric Littee operates the Kara-Master® sawmill to 
determine wood variation across zones within a tree.

22. Cross-laminated timber engineered panels, 
manufactured from small-diameter plantation hardwoods.

23. A novel design in wood and steel developed for 
innovative, urban utility poles.
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