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Forest Health Management 

Program Leader:  Christine Stone 

Aim: Integrated decision support and management systems developed which 

provide an acceptable level of forest health protection. 

Objectives:   

• to minimise the introduction or establishment of exotic pests or diseases 

• to develop a system of forest health management that minimises pest and 
disease impacts on managed forests. 

Forest health surveillance of softwood plantations 

A Carnegie 

Softwood plantations in all Regions were surveyed from May to August 2006.  Sixty 

State Forests or plantations were surveyed by helicopter, with the majority having 

follow-up ground surveys.  The incidence, severity and extent of areas where pests, 

diseases, vertebrates, nutrients and weeds were limiting growth or affecting survival 

of pines were recorded by the Forest Health Survey Unit.  Softwoods managers can 

use this data to determine correct predictions of pre-harvested wood volume in 

affected stands; adjust management regimes for “unhealthy” stands (e.g. by bring 

thinning forward in drought-affected stands); apply fertilisers or weed control to 

improve establishment, growth and survival of young trees; control spray for 

Dothistroma; and increase trap tree plots in areas infested with the Sirex woodwasp. 

The main health issues during the year are described below. 

Damage from Diplodia pinea (also called Sphaeropsis sapinea) and drought was 

not as high in NSW as has been observed in previous years. The Hume Region had 

6,640 ha affected, the worst in Kangaroo Vale, Lindley, Cottway, Lynbrook, and the 

Mortons section.  In the Northern Region, where the damage was associated with 

drought-stress and hail damage, 1,480 ha were affected, with Nundle and Nowendoc 

the worst affected areas.  Low levels of damage from Diplodia pinea were observed 

in the Monaro Region (1,050 ha affected).  Damage was not as severe or widespread 

in the Macquarie Region (3,355 ha affected), although Pennsylvania State Forest 

and the Charleville Rd area (Canobolas State Forest) still had significant damage.   

Essigella californica was again significant in 2006.  In the Macquarie Region, 

damage was widespread and severe in many forests.  All State Forests had some 

level of damage, ranging from high to extreme (e.g. in the Lidsdale State Forest), to 

moderate to high (e.g. in the Essington and Vittoria State Forests) and low to 

moderate (e.g. in the Lowes Mount and Jenolan State Forests).  Damage was more 

severe across the Macquarie Region than has been observed in previous years.  

Over 40,000 ha were affected.  In the Hume Region, damage was again significant, 

although not as severe as that observed in 2005.  The main forests affected were 

Green Hills, Bago, Carabost, Mundaroo and Buccleuch, with over 33,500 ha affected.  
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Ground observations in September 2006 (as part of the CRC Forestry Remote 

Sensing project) revealed very severe defoliation from Essigella in younger age 

classes in the Green Hills State Forest that had not been observed during surveys in 

May.  Such severe damage had not previously been observed in these younger age 

classes.  In the Monaro Region, Essigella damage was widespread throughout the 

Moss Vale forests but less significant in the Bombala forests.  In total, only 3,100 ha 

were affected, the majority in the Moss Vale area.  There was also less damage in 

the Northern Region with ~6,780 ha affected, mostly in the Nundle State Forest.  

Forests NSW and NSW DPI are involved in a national project to test biological 

control agents for control of Essigella. A parasitoid has recently been imported into 

Australia and is currently undergoing rigorous testing before release in 2008–09.  

Significant control (reduced numbers of Essigella and associated damage) is hoped 

for by 2010–11. 

Sirex woodwasp was a significant pest in the Hume Region in 2006, with outbreaks 

in two areas (the Green Hills and Maragle State Forests).  Up to 5% of trees in these 

areas were infected with sirex; this is a high rate of infestation, the highest we have 

observed in NSW for at least a decade.  Lower levels were observed in other areas 

in the Hume Region.  A management plan was developed and supplied to the Region 

in October 2006. It included recommendations on increasing trap tree plots, 

inoculating naturally struck trees, and refining the trap tree and emergence-

monitoring program.  Very low levels of damage were observed in the Macquarie, 

Northern and Monaro Regions.  No sirex were observed in the pines around the 

Casino-Urbenville area.  In total, almost 2,500 ha of pine plantation were affected by 

sirex in NSW in 2006.  In most instances, emergence data revealed acceptable 

levels of parasitism for the biological control agents (nematode and parasitic wasps).  

However, more work is required on the levels of parasitism of naturally struck trees to 

determine how effectively nematodes are disseminating into the background sirex 

population.  Forests NSW & NSW DPI are part of an ongoing project funded by the 

National Sirex Coordination Committee (NSCC) investigating the levels of infectivity 

of nematodes in Australia.  This will help determine whether the Kamona strain of 

nematode has effectively replaced the defective strain. 

Ips bark beetles again attacked Sirex trap trees in the Hume and Northern Regions, 

causing concern over the effectiveness of the plots to assist in the biological control 

program.  A collaborative project, funded by the NSCC, will investigate management 

options to reduce the impact of Ips on the sirex control program during 2007–08.  

There was some evidence of a build-up of Ips in the Hume Region, with trees in 

recently thinned sections in private plantations killed by bark beetles.  However, there 

was no evidence of Ips damage to killed trees within the Forests NSW plantations. 

Dothistroma needle blight was higher than in previous years, with over 1,200 ha 

affected in the Northern Region (the Glenn Innes, Nowendoc and Nundle 

plantations).  No control spraying was conducted.  No other Region had significant 

levels of Dothistroma septosporum. 

Wallaby damage was again severe in young age classes adjacent to native forests 

in the Northern, Monaro and Macquarie Regions.  In many instances over 50% of 
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trees had been damaged, and in some cases the percentage damaged was as high 

as 90%.  Forests NSW & NSW DPI are part of a national collaborative project 

investigating non-lethal methods of control for wallabies in pine plantations. 

Possum damage was again lower than in previous years in the Monaro Region, with 

1,900 ha affected. 

Frost resulted in severe and widespread damage, including seedling mortality, in 

several forests in the Macquarie Region, with 935 ha affected (in the Canobolas, 

Gurnang  and Vulcan State Forests).  Some of these areas will need to be replanted.  

Lower altitude areas were affected in the Monaro Region (65 ha). 

Relatively low levels of nutrient deficiency problems were observed. 

Diagnostics and insect and fungal collection 

During surveys, samples of tree damage that could not be diagnosed with certainty in 

the field were collected and taken to the laboratory.  These were analysed for causal 

agents, including  Diplodia (Sphaeropsis) and Sirex.  Insect pests and fungal 

diseases isolated from these samples were lodged in the collection and entered into 

the Australian Plant Pest Database system. 

Forest health surveillance of hardwood plantations 

A Carnegie 

In July 2006 the Forest Health Survey Unit (FHSU) conducted an aerial survey of 

over 90 eucalypt plantations as part of the annual survey program.  This included 

monitoring Creiis psyllid as well as general forest health.  A ground survey of 

selected plantations was conducted in February 2006.  However, fewer plantations 

were surveyed than in previous years due to a reduction in FHSU staff.   

The main aim of the ground survey was to follow up on disorders observed in the 

previous aerial survey, and to visit plantations identified by the Northern Region as 

having forest health issues.  Health issues were discussed with the Operations 

Forester and Field Officers.   

Surveys identify important pests and diseases that may be limiting to growth and 

establishment of eucalypt plantations, and that may need further research. They also 

identify certain sites/areas that may have increased health problems.  Continued 

forest health surveys are essential to increase our knowledge of known pests and 

diseases and the factors that influence these outbreaks and to increase our ability to 

detect new pests and diseases (including exotics) early. 

Forest Health Reports provide owners or managers with a summary of important 

pests and disease in their plantations, and recommendations on remedial/control 

action where appropriate.  In most cases these are discussed with relevant field staff 

soon after the survey.  A new format for reports was developed this year.  This 

included a summary-type table of all blocks surveyed, the key damage agents 

observed and any action required.   



 

  

  

36

The main forest health issues in the young eucalypt plantations in 2006–07 are listed 

below. 

Creiis caused significant damage this year, with up to seven plantations 

experiencing severe damage.  In total, 535 ha were affected at high to extreme 

severity.  In some cases the majority of the plantation was affected (e.g. 250 ha), 

while in other instances only a localised area was affected (e.g. 5 ha).  No control 

operations were conducted (although control operations were conducted in private 

plantations).  This was partly due to affected plantations being over two years old and 

requiring aerial application, which involves difficulties, and to the long-term 

effectiveness of the current chemical control (dimethoate) being below acceptable 

levels.  Forests NSW & NSW DPI, in conjunction with the Subtropical Forest Health 

Alliance, is currently investigating more effective and socially acceptable control 

options, including the use of targeted insecticide and fertilising to improve tree 

recovery after damage. 

Dieback associated with bell miners (bell miner associated dieback or BMAD) was 

observed for the first time during aerial surveys in two 10-year-old plantations.  It was 

apparent that the disorder had been present and building up in these plantations for 

several years, with low levels of tree mortality observed.  Field Officers had reported 

damage the previous year.  Damage was observed in another plantation during 

ground surveys.  Approximately 45 ha were affected.  This is the first instance of 

BMAD being a problem in the young hardwood plantations in NSW, being normally 

associated with dieback of mature native forest in eastern Australia.  Affected areas 

were adjacent to native forest with BMAD.  Control options include reducing weed 

(lantana) infestation.  The long-term impact and spread of BMAD in these young 

plantations needs to be monitored. 

As in previous years, cerambycid stem borers were a problem in the older 

plantations, especially in E. grandis and Corymbia spp.  Some Corymbia trees were 

completely ringbarked by borer damage. 

Cossid stem borers were again a problem in older plantations, with E. grandis the 

most susceptible, but stressed E. dunnii (e.g. after Creiis damage) also sustaining 

high levels of damage from cossids.  Cockatoos had caused further damage by 

feeding on cossid larvae and damaging the trunks of trees.  Stem fungi, including 

stain and white rot, were observed associated with this damage.  The long-term 

impact of these fungi on wood quality is unknown. 

Continued severe defoliation of E. nitens near Dorrigo was again observed.  Trees 

had 95% defoliation, caused mostly by Kirramyces eucalypti (the same genus as 

the “red tide” fungus), and this has resulted in dead-topping of some trees. 

Stem canker fungi, including Botryosphaeria spp., Cryphonectria eucalypti and 

Caliciopsis sp., are continuing to increase in incidence and severity in the older 

plantations.  Severe damage was observed in several plantations in 2006–07.  In 

many cases this was associated with tree stress, such as that caused by repeated 

defoliation through leaf fungi (Kirramyces spp.).  Caliciopsis sp. caused significant 

damage (cankers and dead topping) in several E. nitens plantations on the Dorrigo 

Plateau.  The long-term impact of stem fungi on tree survival and wood quality is 
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unknown.  Some stem fungi in NSW eucalypt plantations are still unidentified and 

require detailed taxonomic work.  

As in 2005–06, mistletoes were observed in approximately 50 plantations, mostly 

affecting Corymbia spp.  Levels of mistletoe were alarmingly high (65%) in several C. 

variegata plantations, and at lower levels in up to 15% of spotted gum plantations.  

The impact of mistletoe in young plantations has recently been quantified, with up to 

13% loss in yield at age nine.   

Quambalaria shoot blight (caused by Quambalaria pitereka) was again common 

this year due to good rainfall preceding the surveys.  In most cases only low to 

moderate levels of damage were observed, but some plantations also sustained high 

to severe damage.  Several older plantations had continued damage from Ramularia 

shoot blight, with up to 25% of trees stunted and bushy. 

Chrysomelid leaf beetles, Christmas beetles, Amorbus bugs, flea beetles and 

weevils were observed only at trace to low levels this year. 

Pilidiella eucalyptorum (also known as Coniella fragariae) was relatively common 

this year on E. dunnii, but still only at low to moderate levels. 

Hardwood tree improvement 

Surveys of hardwood tree improvement trials will assist in the selection of the most 

appropriate genotypes for future planting (i.e. pest and disease resistance as well as 

good growth qualities).  This has the potential to significantly reduce establishment 

and growth losses due to insects and fungi, and indicate which species and 

genotypes are suitable for a particular site (e.g. lower rainfall areas).  Several spotted 

gum trials were assessed for Quambalaria shoot blight damage. 

Diagnostics and insect and fungal collection 

Samples of damaged trees were collected during surveys where necessary.  These 

were analysed for causal agents, including for foliar and stem fungi.  Insect pests and 

fungal diseases isolated from these samples were lodged in the collection, and 

entered into the Australian Plant Pest Database system. 

Forest insect collection 

D Kent 

Forests NSW, through NSW Department of Primary Industries, Science and 

Research, maintain a significant collection of Australian forest and forest product 

insects in the Forestry Commission of NSW Insect Collection (FCNI).  The collection 

provides the basis for an important identification service to Forests NSW staff, other 

government agencies (including Australian Quarantine Inspection Service), the pest 

control industry and the general public.  The FCNI has been improved for future 

maintenance and management with the adoption of Biolink, a database specifically 

designed for collections. 
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The major activity within the FCNI this year was general maintenance and curation of 

the collection as a whole.  Editing and revision of material already electronically 

databased were also undertaken.  In addition, Research Associate Graham 

Goodyear, working part-time, has brought several major coleopteran sections of the 

collection up to date and in-line with current taxonomic literature. 

The FCNI collection will soon be gazetted under the Agricultural Scientific Collections 

Trust Act (NSW).  This achievement recognises the FCNI as a valuable forestry 

resource and will support its long-term maintenance, improvement and management. 

Remote assessment and spatial modelling of native forest dieback 
in NSW 

C. Stone 

This collaborative research program commenced in June 2004.  The project has 

been partially funded by the National Herritage Trust extension funding process.  The 

original research project was based in the Richmond Range and looked at bell miner 

associated dieback (BMAD) in native forest.  The second phase of this project is 

based in the Watagan Range, through the Jilliby Study Site.  Several agencies are 

currently utilising the study site and associated plots (e.g. DPI Forest Resources 

Research, Forests NSW Native Forests Operations, Department of Environment and 

Climate Change National Parks and Wildlife; NSW Rural Fire Service and University 

of NSW).  The data collected from these plots is being shared with the NSW Rural 

Fire Service as part of a related spatial project investigating the remote assessment 

of fire fuel loads.  In exchange for this ground-based data, the BMAD project has 

access to LIDAR (light detecting and ranging) data purchased by the Rural Fire 

Service and covering the entire 12,6000 ha Jilliby study site.  This data is now being 

incorporated into the BMAD spatial modelling process. 

The Jilliby Study Site contains similar Forest Types to the site in the Richmond 

Range and has many stands affected by BMAD.  In April–May 2006, 130 plots were 

established based on a sampling design prepared by forest biometrician Andrew 

Haywood and derived from SPOT5 imagery.  Similar plot-based attributes to those 

assessed in the Richmond Range study were also measured, in addition to fuel load 

assessments. A range of airborne and satellite remote sensing options are being 

evaluated, including multi-spectral (few bands) and hyper-spectral (numerous bands) 

optical sensors, and airborne laser scanners. Historic Landsat7 and ASTER satellite 

imagery over the study site will also be examined. 

Analysis of the Richmond Range ground-based data demonstrated that a number of 

plot attributes were associated with BMAD in the Richmond Range. These included 

low overstorey cover; high shrub cover, in particular lantana; higher levels of soil 

ammonium content and moister stands.    

Analysis of Richmond Range digital multi spectral imagery (DMSI) with Dr Russell 

Turner (FNSW) clearly demonstrated that high resolution imagery (e.g. DMSI) can be 

used to accurately map the extent and severity of symptoms of BMAD, but currently 

this type of imagery is too expensive to be considered operationally.  An objective of 
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the Jilliby study site project will be to examine the potential of cheaper imagery to 

classify canopy decline through improved analytical techniques.   

For the Jilliby study site, the establishment and assessment of 130 plots, each with a 

25 m radius, was completed in May 2006 (mostly with the assistance of John Hunter 

from the Department of Environment and Climate Change, National Parks and 

Wildlife Service and Adam Roff from the University of NSW).  All the associated 

imagery was acquired within six weeks of this period.  By September 2006 all the 

ground-based information had been databased and the imagery appropriately 

processed. 

 
The results of the Jilliby study site, obtained to date, have demonstrated a strong 

association between forest structure (an open sclerophyll canopy over a dense lower 

storey) and the presence of bell miners.  The density of the understorey was also 

significantly correlated with fire frequency.  Soil landscape type was not significantly 
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associated with bell miner colonisation but topographic Wetness Index was selected 

in a final logistic regression model.  Bell miner colonies were absent from very dry 

sites.  Although there were significant differences in the ranking of crown condition 

between eucalypt species, tree species was not selected in the final model. 

Analysis of the remotely acquired datasets has commenced.  This project has 

confirmed the high quantitative capacity of airborne LIDAR to accurately measure 

forest stand structure.  Working with Dr Russell Turner (FNSW), we have produced 

high resolution canopy height and understorey volume surfaces and accurately 

determined overstorey cover.  Preliminary modelling of the spatial coverages 

confirms the ground-based analysis in that the stand structure and site soil moisture 

are significantly associated with bell miner distribution.   

Cooperative Research Centre for Forestry—The Green Hills State 
Forest Project 

C. Stone 

NSW DPI is a Supporting Member of the new Cooperative Research Centre for 

Forestry.  NSW DPI is making a significant in-kind contribution to Research Program 

1 – “Managing and Monitoring for Growth and Health”, and in particular Project 1.2.2 

“Measuring and managing forest health”.  A key multi-focus study site for Program 1 

of the CRC for Forestry is now located in Green Hills State Forest, near Batlow.  In 

this large plantation a robust, integrated experimental design has been developed in 

order to address a series of multi-disciplinary objectives, including to:  

• develop methodology to cost-effectively produce edaphic (soil-related) 

geographic information system (GIS) coverages relevant to the softwood 

industry, for example plant-available water capacity 

• develop analytical methodologies for rapidly detecting change  (multi-

temporal assessments) in canopy productivity, condition and health, utilising 

multi-spectral digital imagery 

• develop effective integration of spatially explicit classified imagery and models 

of canopy health into strategic and operational forest inventory systems.  

The project will use emerging technologies such as satellite and airborne sensors to 

more efficiently monitor and measure Pinus radiata stands and to measure relevant 

spatially explicit variables required in order to evaluate site quality, stand productivity 

and canopy health.  A comprehensive plot design has been established and will be 

used to monitor tree and plot-based attributes related to tree growth, health and 

vigour over five years. 
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Ips/Diplodia tree mortality in northwest Green Hills State Forest, May 2007 

 

Aerial sketch map of tree mortality in northwest Green Hills State Forest, May 2007 
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The CRC has recently advertised a PhD scholarship, “Linking tree health and growth 

in Pinus radiata plantations: application to productivity assessment and forest health 

surveillance”, associated with the Green Hills Project.  The project will examine the 

physical and physiological effects of Essigella attack on P. radiata and relate these 

effects to the methodologies used in forest health surveillance and inventory 

assessment programs.  The aim will be to develop relationships for predicting the 

effects of Essigella on long-term productivity.  These relationships will also be used 

to calibrate the remote imagery acquired during the same period. 

Soil-applied insecticides for eucalypt plantation establishment 

C. Stone 

Having the capability to protect eucalypt plantations from insect herbivory enables 

Forests NSW to optimise their potential sites, reduce production losses to insect 

herbivory during the establishment phase and promote reliable asset protection 

strategies to potential investors.  In addition, these insecticide formulations and 

associated application methodologies enable precise and controlled usage of the 

insecticides, reducing the amount of chemical needed.  This has both economical 

and environmental benefits. 

This project consists of progressive series of trials that evaluate novel insecticides 

that may improve the efficacy of control while reducing the need for broadscale 

coverage and frequent monitoring. 

The first two insecticides tested were: 

• imidacloprid (Bayer Environmental Science), a systemic insecticide 

formulated as a slow-release tablet planted near the base of the tree or 

just beneath the root bole at the time of planting.  As a consequence of a 

series of trials carried out by Forest Resources Research forest health 

group, and trials in other states, in September 2006 Bayer registered their 

product Initiator®.  Initiator® is a 2.5 gm spherical tablet containing NPK 

fertiliser and imidacloprid and is now commercially available throughout 

Australia for use in young eucalypt plantations.  A small trial was 

established in young Pinus radiata as a consequence of an Ips 

grandicollis outbreak in Buccleuch State Forest developing after the large 

Billo Road fire   

• clothiandin (Sumitomo product code SCAL 5008), a systemic insecticide 

that is applied precisely near the base of young trees via a small furrow 

created behind a small tractor.  Trials testing this insecticide began in mid-

2005 and application in young eucalypt plantations is currently covered by 

a special permit, though Sumitomo Chemical is applying for formal 

registration.  Progress in collating the necessary data for registration has 

been greatly assisted by the Subtropical Forest Health Alliance network. 




