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Abstract

The Pandanus Planthopper Working Group has been successfully raising community awareness and facilitating a coordinated approach to controlling the Pandanus Planthopper (Jamella australiae) across northern New South Wales. Pandanus dieback has been occurring among trees due to the planthoppers infestations.

The working group’s success lies with its intergovernmental agency partnership consisting of all local and state government coastal authorities from Tweed Heads to Port Macquarie. The working group set out to facilitate a coordinated approach to prevent Pandanus death from planthopper infestation, control planthoppers, assess and map the extent of Pandanus dieback as a result of planthopper infestation and engage the community and stakeholders into responsibly managing the Pandanus dieback issue.

The working group with in-kind support and $40,000 funding for an external contractor, set out to inspect and map all naturally occurring Pandanus tectorius trees in NSW. Treatments of infested trees then followed.

A draft Pandanus Dieback Management Strategy for North Eastern NSW 2005-2008 was prepared as a cooperative initiative of the working group to guide all stakeholders. All known infested sites have been treated, a community information brochure and poster developed and distributed, dieback information sessions conducted, insect identified, training conducted in the use of electronic survey forms across all land tenures and the working group is currently seeking the listing of Pandanus tectorius on the threatened species list.

Annual Pandanus surveys are now in place, ongoing inspections and treatments will be required and successful continued partnerships providing a coordinated response will help protect Pandanus trees from the planthopper well into the future.

Pandanus tree species and distribution

The iconic Pandanus tree (Pandanus tectorius) is endemic to the east coast of Australia. Within New South Wales its range covers the coastal fringe from Tweed Heads to Port Macquarie at its southern limit. Although not a threatened species, Pandanus is a key species found in high conservation value coastal dunes and headlands. It is commonly found within the eastern edge of littoral rainforests that are listed as an endangered ecological community under the Threatened Species Conservation Act 1995. Pandanus are also of cultural significance to Aboriginal people for their fruit and are well known for their shade and amenity value provided in the harsh coastal conditions.

Pandanus tectorius is the only Pandanus species endemic to mainland New South Wales with Pandanus forsteri endemic to Lord Howe Island. Seventeen species of Pandanus including Pandanus tectorius are found occurring in Queensland (Stone, 1978). Pandanus trees are naturally found across all coastal land tenures and there is a thriving landscape demand for mature Pandanus trees.

Pandanus planthopper (Jamella australiae) overview

The planthopper or flatid, Jamella australiae, is endemic to north Queensland. Adult planthoppers grow to approximately 8mm long and are mottled brown/grey (Smith, 1998). The juvenile nymphs are generally white ranging from 2-8mm long and have a waxy fluff extending from the rear. The female adult planthopper lays white disc-like egg rafts usually on the underside of and within tightly bunched Pandanus leaves including dead leaves. Each egg raft can contain between 50-80 eggs (Smith, 1998).

The planthopper moves about by jumping and can fly short distances particularly when assisted by wind gusts. The populations of the planthopper can build up quickly on individual trees in the warmer months and easily spread to other trees. Originally from the warmer climate in Queensland, the planthopper population recedes over the cooler winter period in New South Wales.

In northern Queensland, the planthopper has a natural predator in the form of a small native parasitic wasp (Aphanomerus sp.) that lays its eggs in the planthopper egg rafts that are eaten by the wasp larvae as they hatch (State of Queensland Department of Environment, 1997). This predatory wasp has kept the population of planthoppers in a natural balance in northern Queensland however without the wasp present, the planthopper population swells leading to severe planthopper infestations of Pandanus trees.

Pandanus dieback

A major cause of Pandanus dieback is through heavy infestations of the Pandanus planthopper building up and weakening the Pandanus tree’s growing system. The planthoppers feed off the sap of the Pandanus tree and secrete a sticky substance called honeydew. Dense planthopper infestations produce large amounts of honeydew, which in turn encourages mould growth and water soaking (Smith, 1998). Visible symptoms of dieback include active planthoppers and/or egg casings present between leaf sheaths, black mould on the trunk undersides, yellowing leaves and the death of leaves at the trees growing points leading to death of the tree. Mature trees can die within 6 months to 2 years from the initial infestation occurring (Smith, 1998).

Natural dieback can also occur through other causes, which are currently being investigated. With planthopper related dieback, some form of planthopper life cycle stage should be present on the tree or under the tree on old leaves.

Northern new south wales Pandanus dieback

Whilst Pandanus trees in southern Queensland have been infested since at least 1990 (Pandanus Planthopper Working Group, 2004), within the Queensland National Park system they have suffered detrimental effects to the natural population. It is believed that the planthopper was introduced into New South Wales when the commercial horticultural and backyard plant industries transported Pandanus trees into New South Wales. The biological predator native to north Queensland did not come with the planthopper at the time.

The New South Wales population of Pandanus tectorius has been under real threat from the planthopper with active and heavy infestations found in the Tweed, Byron and Ballina Shire Council areas including National Park estate and multiple private lands. With Pandanus often occurring in small-localised pockets, the threat of planthopper related dieback causing local extinctions is very real. Numerous trees have already died as a result of dieback.

Kingscliff, Casuarina Beach and Bogangar on the Tweed coast were the first recognised infestations in New South Wales in March 2004 (Easton, pers. comm). The southern most infestation as of the 2005-2006 summer survey season was found at Yamba in the Clarence Valley local government area on a recently landscaped private property. This infested mature tree was bought from a Tweed Head’s based nursery, which shows just how easily the pest can be introduced to an area.

The potential for dieback from planthopper infestation to spread within New South Wales to the southern population distribution limit of Pandanus at Port Macquarie is of concern. The lack of a coordinated approach to controlling the planthopper may result in the continued risk of local extinctions.

Control methods for the planthopper

With southeast Queensland’s management and control of the planthopper since 1998, much has been trialled and learnt to determine the appropriate control methodology. There are three main control methods that include chemical, physical and biological (Smith, 2006) and usually a combination of these controls is employed as a part of an integrated approach to managing the pest species planthopper.

Chemical control has involved the use of a systemic insecticide with the chemical imidacloprid as “Confidor® 200SC”, that is either stem injected and/or foliar sprayed. Stem injection has being carried out by the use of either a sidewinder or a hand held drill and syringe similar to that of a Camphor Laurel control kit.

Chemical control is seen as an immediate albeit interim control measure as injection is intrusive to the plants tissue and provides further opportunity for infection (Smith, 2006). Continual injections as a control measure are recognised to be unsustainable. Chemical control has however been the most effective and efficient method in controlling the planthopper and has been widely used within the infested areas of northern New South Wales and southeast Queensland.

Physical control requires the stripping of the affected and dead leaves from the stem. It is used to help a tree recover if it is heavily infested. It requires the leaves to be transported and disposed of in a manner that covers and potentially air-seals the vegetative material so that juvenile or adult planthoppers cannot be blown or fly away on route, which makes it labour intensive. Physical control by itself is not enough to control the planthopper, as egg casings can be too numerous requiring a total defoliation of the tree while many trees are too large to strip adequately.

Biological control using the planthoppers parasitic predator, the native wasp (Aphanomerus sp.) from north Queensland enables the planthopper population to become reduced in size and naturally balanced with the wasp population. The wasp was released into southeast Queensland from north Queensland during the 1990’s and has been successful in controlling the planthoppers. Trials will need to be conducted to see how far south the wasp will survive in winter to indicate potential sustainability for this control method. Prior to release in the field within Queensland, consultation with specialists occurred, believing that the parasitic wasp was host specific and unlikely to impact upon other species despite the lack of host specificity testing (Smith, 2004 in Pandanus Planthopper Working Group, 2004). A license to collect and release the wasp within New South Wales is required under the National Parks and Wildlife Act 1974. This is an option being considered.

Northern new south wales strategic control approach

In recognition of the threat of the planthopper infesting Pandanus over a range of land tenures, dead Pandanus already occurring as a result of dieback and possible local extinctions, the Pandanus Planthopper Working Group (Northern Rivers NSW) was formed in November 2004. The Pandanus Planthopper Working Group is effectively an inter-agency group working cooperatively with local and state government and the community for a coordinated control and prevention of the planthopper in northern New South Wales. The working group consists of representatives from Tweed, Byron, Ballina, Richmond Valley and Clarence Valley Shires, the Department of Environment and Conservation (NPWS), the Department of Lands, the Department of Primary Industries and the Northern Rivers Catchment Management Authority. An adjoining Pandanus Planthopper Working Group (Mid North Coast NSW) was later established in 2005 to effectively manage the Pandanus planthopper threat in the Coffs Harbour to Port Macquarie area and was modelled on the northern group.

The Pandanus Planthopper Working Group established a Terms of Reference and set about working towards its main outcome of raising community awareness and facilitating a coordinated approach to controlling the Pandanus planthopper and managing Pandanus trees across northern New South Wales. The objectives of the working group were to:

· Facilitate a coordinated approach to prevent Pandanus death, as a result of the Pandanus planthopper;

· Facilitate a coordinated approach to prevent further spread of Pandanus planthopper in NSW;

· Facilitate a coordinated approach to assess and map the extent of the Pandanus dieback in NSW; and 

· Facilitate a coordinated approach to engage the community and key stakeholders in sharing the responsibility for managing the Pandanus dieback issue (Pandanus Planthopper Working Group, 2004).

The group then set about developing an integrated management strategy to cover best management practice in control of infestations, raising community awareness, undertaking surveys and monitoring, staff training, controlling the movement of Pandanus in New South Wales and declaration of Pandanus under the Threatened Species Conservation Act 1995.

This resulted in the Draft Pandanus Dieback Management Strategy for northeastern New South Wales 2005-2008. An integrated approach involving a variety of strategies was determined to result in the most effective long-term reduction and control of the Pandanus planthopper population in New South Wales.

Community awareness

During this process, a community information brochure “Pandanus at Risk” was developed and publicly distributed. It was combined with multiple media releases and government webpage’s to achieve an effective level of community awareness. The brochure was of particular importance to the nursery and landscaping trades. The community was being asked to become familiar with the symptoms of dieback resultant of planthopper infestation, to notify the relevant land manager, to only use locally grown Pandanus, to inspect them carefully for any signs of infestation before planting and how to dispose of any infested plant parts. Through greater awareness, the community assisted in reducing the impacts of the Pandanus planthopper and associated dieback. Community volunteers through the Landcare and Dunecare networks were engaged, trained and utilised in identifying planthopper infestations. An interpretive display poster was also created.

Training, surveys and control methodology

The first summer season of 2004-2005 saw key staff and volunteer community care groups undertaking Pandanus planthopper dieback identification, survey and control training days. Several information sessions were conducted. A survey manual was developed providing survey methodology and supporting information that included: planthopper identification information, planthopper level of infestation photography (high, medium and low), levels of health of affected trees (healthy, poor, very poor or dead) and pictures of other insects similar to planthoppers. Where possible Palm Pilot/Global Positioning Systems were used in the field to record survey data and for ease of downloading information later. An electronic survey sheet was developed for the various software for each land authorities global information system capabilities.
The surveys undertaken by working group members within their land management areas mapped the location of all known Pandanus trees, a measurement of the Pandanus trees health and status and the presence/absence of the planthopper and measures of its abundance.
Complete data from the 2004-2005 surveys was not immediately available due to collection and collation problems. Some areas were not surveyed at all as the trees were located on private land. 

Planthoppers were detected on National Parks estate, and Tweed, Byron, Ballina and Clarence Valley Council areas. The 2004-2005 survey was conducted mostly on public lands due to ease of access with some private land surveyed as a result of the community awareness process.

In Ballina Shire of 1,282 Pandanus inspected, 174 were infested and treated. In Tweed Shire, 140 trees were found infested and another 1,046 trees were treated in surrounding buffer zones. National Parks estate were inspected with 2049 trees mapped and 1531 of these found were within the littoral rainforest of the Broken Head Nature Reserve making it the largest naturally occurring known population of Pandanus trees in New South Wales.

Many but not all infested Pandanus from the 2004-2005 survey were treated using the chemical and physical control methods. Biological control was not possible as the parasitic wasp was not present in New South Wales. Where possible, removal of the yellowing and dead leaves from infested trees was conducted, followed by stem injections of the insecticide on mature trees and foliar spraying of juvenile trees. 

The costs for labour to survey and chemicals for control were significant with many trees requiring treatment. It was recognised that the working group members were providing differing in-kind levels of time, resources and control capabilities. A greater strategic approach was then taken so particular coastal areas were not missed where known infestations were present. Private property surveys and control measures were difficult requiring landowner consent before access could be undertaken.

In 2005 the Northern Rivers Catchment Management Authority (NRCMA) acknowledged the Pandanus threat and resource issues through the working groups awareness raising and lobbying. The NRCMA provided $40,000 towards the 2005-2006 surveys and control program targeting the resource deficient areas of Byron, Ballina and Richmond Valley Shires where many Pandanus were infested and the largest threats to natural Pandanus populations existed. Private land was particularly targeted. The contractor “All Latitude Landscapes” was engaged through the NRCMA and the Pandanus Planthopper Working Group acted as a Technical Reference Group between the NRCMA and contractor providing peer review, technical advice and representing in-kind participation.

The NRCMA contract enabled a reduction in the threat to healthy Pandanus from the planthopper-associated dieback’s intensification and spread from identified outbreak sites. It afforded the protection opportunity to buffer the Pandanus population in the Broken Head Nature Reserve and expanded on the community awareness and understanding of the importance for the early detection and control of Pandanus planthopper related dieback.

Figure 1 shows an aerial snapshot of a section of Lennox Head highlighting where Pandanus were found across different land tenures and their treatment status. Figure 1 also displays a comparison of Pandanus survey results for the 2004-2005 and 2005-2006 surveys within Ballina Shire. Within Ballina Shire 1,590 Pandanus were mapped with 200 found to be infested and were then treated. These figures cover all land tenures for the whole of Ballina Shire.

The 2005-2006 season survey targeted the private landholdings through a more intensive community awareness-raising program. Properties identified as having Pandanus trees were provided with a flyer to contact the contractor and have a free inspection and treatment if required. Small buffer zones were established around known infestations and healthy trees within the buffer zone were chemically treated to assist controlling the planthoppers movements. With known planthopper infestations either side of the Broken Head Nature Reserve containing the largest New South Wales natural population of Pandanus, an initial 10km radius protection buffer was established. However, during the treatment of both infested and non-infested Pandanus within the buffer, an 8km radius buffer zone was effectively created. The original 10km buffer would have required including the full central business districts and residential areas of both Byron Bay and Lennox Head increasing the control program, stretching resources and creating significant private land access issues.

Annual surveys are now occurring across all land tenures with the relevant control measures being undertaken if necessary. As a majority of mapped Pandanus have been located, part of the survey task is now much easier. The 2006-2007 surveys will occur along the New South Wales coastline between October 2006 and May 2007. 
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Figure 1. Lennox Head aerial snapshot of Pandanus planthopper infestations over the 2004-2005 and 2005-2006 survey seasons.
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Figure 2. Local Government area view of 2005-2006 survey season showing mapped Pandanus and statistical health of trees.

Timeframes in conducting surveys and appropriate control treatments are critical as in the cooler months the effectiveness of injecting the systemic insecticide is greatly reduced as Pandanus transpire less. The planthopper can however complete its lifecycle within 8 weeks and therefore the imminent death of trees can occur shortly after this, so timing of survey and treatments is crucial.
There are natural populations of Pandanus that have been inspected at the Broken Head Nature Reserve and other locations that are not yet infested by the planthopper. These occur across a range of local government areas and have been left without preventative chemical treatment. This being for the purposes of possible future introduction of the parasitic wasp (and planthopper for food source) as a biological control method. Although this release is unlikely to occur in National Parks estate this population of Pandanus would provide natural recruitment opportunities. The residual properties of the systemic insecticide used for chemical control of the planthopper may well impact on the success of biological control release at sites so untreated sites are preferable.

The survey and control program has been successful through greatly reducing Pandanus planthopper populations at previously infested sites, which was particularly evident between the 2004-2005, and 2005-2006 survey seasons.

Figure 2 shows the distribution of the final mapped Pandanus trees for the northern New South Wales area of Tweed Heads to the Clarence Valley shires for the 2005-2006 survey season. All land tenures are included in these figures. A total of 5,180 trees were located in northern New South Wales with 221 found to be infested with eggs, nymphs or adult planthoppers present. The infested Pandanus were chemically treated while 60 Pandanus were found dead. Byron Shire contained the highest population of Pandanus at 3085 trees with Ballina Shire having 1,627 trees.

It is expected that future surveys will be more efficient and accurate due to the use of GPS Palm Pilots. It is expected that additional trees will be found as plantings continue with coastal regeneration and landscaping and access to previously inaccessible private properties for inspection of Pandanus becomes possible.

The parasitic native wasp

The Pandanus Planthopper Working Group has been investigating the collection and release of the parasitic native wasp (Aphanomerus sp.) from south Queensland where it was previously released from north Queensland. To collect and release the wasp, a license under the National Parks and Wildlife Act 1974 is required. It is the group’s long-term aim to create a balanced population state between the planthopper and wasp as a sustainable control measure. Such balanced population levels do exist on Pandanus as found naturally occurring in north Queensland. 

Whilst the Pandanus Planthopper Working Group’s resources have been dedicated primarily towards survey and control of the planthopper since the group’s inception, a survey in the Tweed Heads area by working group member Clive Easton (Tweed Shire Council) prior to 1st August 2006 revealed the parasitic wasp had naturally spread into New South Wales to Kingscliff just over the NSW-QLD border. Parasitised egg rafts were evident with clearly distinguishable pinprick sized holes on the top of the egg casing where the wasps had chewed exit holes to emerge from the eggs (Easton, pers.comm). 

Further monitoring of the parasitised egg casings in Tweed Heads up until the 23rd October 2006 have revealed that the wasp has expanded to other areas in Kingscliff and the number of affected Pandanus leaf sheaths holding parasitized egg casings had also expanded. The parasitic wasp (Aphanomerus sp.) is recognised to be extremely host specific and will not affect humans or animals. However in relation to other native species and the horticulture industry it is possible it may affect one other native planthopper that could possibly reside on Pandanus (Easton, pers.comm). At this stage the extent of this effect is unknown.

Monitoring of the parasitic wasp’s effectiveness will continue and the wasps will require planthoppers as a food source for further spread. The circumstantial evidence of the parasitic wasp crossing the border into New South Wales is welcome news for the Pandanus Planthopper Working Group in controlling the wasp.

Monitoring

The Pandanus Planthopper Working Group has established that the monitoring of treated and healthy trees is an integral part of the overall success of the strategy. Through monitoring and adaptive management, the health of Pandanus can be managed. 

Pandanus planthopper infestation locations are to be monitored every three months with at least one full coastal annual survey conducted from between Tweed Heads to Port Macquarie to measure the status and health of the overall Pandanus population. NSW Department of Environment and Conversation (DEC) are planning bi-annual surveys for National Parks estate. Photo monitoring points have been established at key locations to assist in the monitoring and evaluation of control measures and infestations.

Control transportation of Pandanus trees

The working group has investigated controlling the movement of Pandanus into and within New South Wales from infested areas through regulation by either local government planning controls or through a regional approach such as a weeds authority or rural lands protection board. This was deemed too difficult to regulate across the numerous local government areas and nurseries due to a consistent resource deficiency for the responsible authority.

One other option pursued was to declare the planthopper (Jamella australiae) a pest species under the Plant Diseases Act 1924. The NSW Department of Primary Industry determined that this was not warranted and an education/code of practise approach with the nursery industry in place would be much more effective requiring reduced regulation and resource requirements.

Listing of Pandanus as a ‘vulnerable species’ under the Threatened Species Conservation Act 1995
The Pandanus Planthopper Working Group has drafted and is submitting a nomination to the New South Wales Scientific Committee to list Pandanus tectorius as a vulnerable species under the Threatened Species Conservation Act 1995. Pandanus are not currently listed as a protected plant on Schedule 13 of the National Parks Wildlife Act 1967 nor as a threatened species under the Threatened Species Conservation Act 1995.

Given the critical threat to Pandanus from the movement of infested trees, listing under the Act would provide further legislative protection. It would allow for greater controls and improved propagation and transport procedures. Pandanus are suitably qualified for a listing due to the threat of local extinctions, the required active management of the planthopper and the high conservation value vegetation communities they are a part of.

Ongoing issues

During the group’s integrated management of Pandanus and the planthopper since 2004, many technical specialists in various fields have assisted the group. These include the professions of entomology, arboriculture, horticulture, plant pathology, land management, conservation and industrial chemistry. Through this, several other issues relating to Pandanus other than the planthopper threat have become evident.

One evolving issue is the chemical being used, “Confidor® 200SC”, containing the active constituent 200g/L imidacloprid, has been recognised by some arborist’s and Bayer Crop Sciences the company who produces Confidor® 200SC, as being too insoluble for Pandanus. This is due to the suspended particles of the chemical imidacloprid struggling to move through the trees vascular system (Kaapro, pers.comm). The research and development arm of Bayer Crop Sciences have developed a new solution specifically designed for tree injections as a soluble liquid (Kaapro, pers. comm). They are about to submit it for registration through the Australian Pesticides Veterinary Medicines Authority.

Rotting trunks and growing points leading to death of the tree have been found on a small number of Pandanus without any evidence of the life cycle of the planthopper (Hauserman, pers.comm.). This has caused concern as this has happened on both treated and untreated trees. Affected leaves were clinically and microscopically examined in the Department of Primary Industries Plant Pathology Laboratories and found no significant plant fungal or bacterial pathogens. A further root sample revealed no phytophthora or distinct fungal root problem.

It has been acknowledged that as Pandanus are a “tough” species handling the harsh coastal conditions any potential fungal issue could be a secondary fungal infection with the primary infection being caused from any external factor leading to a weakness in the tree and of its defences (Wilks, pers. comm). Fungal spores would be easy to diagnose and are rarely fatal (Wilks, pers. comm)

One threat still to be investigated this coming season is Phytoplasma. Phytoplasma is a specialised bacteria that lives in the phloem sieve tubes of plants and is transmitted from plant to plant by sap sucking insects such as planthoppers resulting in the plants decline (Beever, 2001). The “Candidatus Phytoplasma australiense” has already impacted on New Zealand’s Cabbage Tree (Cordyline australis) and is present in Australia. Although Pandanus are a monocot and Candidatus Phytoplasma australiense have occurred in a number of dicotyledons, it could be found in monocotyledon species such as Pandanus.

Many Pandanus are located in high profile locations of the coast where everyone likes to go. Besides being located in many planted situations, whilst in the natural environment, Pandanus can be found enduring a number of threats. These include being located on the edges of roads with their roots in road base (Cape Byron State Recreation Area, Byron Bay), high pedestrian foot traffic, vehicle emission residue, hydrology and nutrient changes, use as a wetsuit clothesline, the tree’s actual life history, the local canines favoured leaking point and unfortunately residents trying to maintain or improve their ocean views using anything within their garage to do so. Unfortunately there are too many other potential initial causes for Pandanus health decline that could lead to a secondary fungal infection.

Conclusion

The Pandanus Planthopper Working Group has been successful through adaptive and integrated management in controlling the planthopper Jamella australiae and its impacts on the New South Wales population of Pandanus tectorius. Ongoing monitoring, continued community awareness campaigns and appropriate control measures will be required each year in line with the overall strategy to ensure local extinctions of Pandanus do not occur and are protected for their conservation significance and future generations.
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