WEED MANAGEMENT

· A COMMUNITY TOOL FOR ACTION 

OVERVIEW OF WEED ISSUES IN WAITAKERE CITY

Environmental weeds are plants that can significantly and adversely affect the health of native plant and animal communities and the long-term survival of many native species.  Weeds permanently alter the structure, successional processes (such as native plant regeneration), and organisms present in ecological communities.  Approximately half of all plant species (c. 2200 species) growing wild in New Zealand are introduced.  Nationally more than 240 of these species are recognised as invasive weeds (Owen 1998), with the total number likely to be close to 300 species.  Failure to manage key weed threats in Waitakere City will inevitably lead to local extinction of plant and animal species and the progressive degradation of native communities.

The Waitakere Ranges, in the western part of the city, are largely covered in native vegetation.  Some is virgin bush, but most is in various stages of regeneration after substantial clearance pre-1900.  Nevertheless, the Ranges are botanically rich, containing more than a quarter of New Zealand’s flowering plant species and two thirds of all native fern species.  Forty-three regionally threatened native plants are found in the Waitakere Ranges.

Waitakere City contains many kilometres of coastline, ranging from sheltered harbours and estuaries to the exposed west coast wilderness areas.  Coastal habitats are particularly susceptible to weed invasion as they often contain open, low stature vegetation communities, and are also valued for recreation and residential development.

The combination of modified, fragmented natural areas in close proximity to residential areas is a recipe for weed invasion.  New Zealanders are keen gardeners, and the climate of Waitakere City means that a wide range of plants are able to grow here.  Ornamental plants are often chosen because they are easy to cultivate, however these characteristics can make them successful invaders.  Only a small proportion of plants now regarded as weeds were accidentally introduced (Esler 1987).  Ninety percent of terrestrial invasive weeds were deliberately introduced into New Zealand, and of these, 75% were ornamental plants ie. have escaped from gardens (Buddenhagen et al 1998).  Currently some 180 plants have been identified as actual or potential threats to Waitakere City’s native vegetation.  This figure is likely to increase as other species invade from surrounding areas, or escape from gardens.

GOAL

The goal below is derived from the objectives of Waitakere City Council’s Strategic Plan:


There are generally two approaches to tackling weed problems.

1. WEED-LED PROGRAMMES

	Weed-led
	The objective of a “weed-led” control programme is to eradicate or contain the distribution of significant new invasive weeds where this is feasible, in order to minimise future problems.  “Weed-led” was coined because the objective of eradication or containment relates to a particular weed species.  Weed-led programmes necessarily span arbitrary boundaries.  The target weed species is controlled wherever it occurs.  Site values are irrelevant.


The objective of a “weed-led” control programme is to eradicate or contain the distribution of a particular, often newly establishing invasive weed species in order to minimise future problems. Controlling a weed infestation early will minimise the ecological damage wrought by the weed and significantly reduce future control costs.

To be effective, the target weed species in a weed-led programme must be controlled wherever it occurs.  The location at which the plant occurs is irrelevant, because the object is to destroy all infestations to prevent future problems.  Weed-led control should only begin on a species where infestations are currently contained, or where the weed has not yet become a serious weed but has the potential to do so. Fig. 1 provides a flow chart for evaluating whether a weed-led approach is suitable for a particular species.

For example, smilax (Asparagus asparagoides) is a Total Control plant pest in the Waitakere Ranges area (as defined in Auckland Regional Council’s Regional Plant Pest Management Strategy (RPPMS)).  This plant is widely distributed in urban areas of central Auckland and throughout South Auckland, but is currently uncommon within the Waitakere Ranges.  Hence this weed is a good candidate for weed-led control within the Waitakere Ranges area.

Where eradication is feasible and practical, it should be viewed as a priority over site-led control of more widespread species.  












Fig. 1:
Flow chart for evaluating the feasibility of successfully implementing a weed-led programme.

2. SITE-LED PROGRAMMES

	Site-led
	Site-led control of environmental weeds is for the purpose of protecting specific sites, sometimes high value sites from weed impacts.  Any species that impacts the values at the site (ie all weed species) will be a focus of control.  A site-led programme involves ongoing control at the core site and associated buffers.


Site-led control is an ongoing activity requiring a long-term commitment of management effort and resources.  Site-led programmes generally involve an initial period of intensive control (e.g., three years) in the site and associated buffer areas, followed by a slightly lower level of ongoing control and monitoring for maintenance purposes.  

Site-led control work should also consider weed distribution mechanisms – eg, working down a catchment, as many weeds are distributed by water.

Site-led weed control programmes are undertaken to produce a desired outcome, such as:

· Increase native seedling regeneration

· Protect and improve vegetation health by preventing weed species from smothering native vegetation

· Protect and improve species and habitat diversity at the site by removing dense, monospecific swards of weeds.
OTHER CONCEPTS

Buffers
Buffers are areas of vegetation surrounding core sites. The buffer area is not necessarily of the same value as the core site. A well-maintained buffer protects the core site. 

Lag Phase

Invasive plants are generally present in an area for some time before they develop into serious infestations.  The “lag-phase” refers to a period early in the invasion process during which the density and total population size of a weed is low, and the rate of spread is comparatively slow.

Outliers

Scattered individual or small clumps of weeds are known as “outliers”. These plants have the ability to cause rapid invasion of the intervening (and surrounding) area.
WCC Priorities

WCC gives priority to:

· Protecting sites of high significance

· Reducing the spread of weed species (eg, along roads)

· Preventing the regrowth of weed through replanting

· Supporting community projects

WCC will encourage community projects to:

· Have clear objectives

· Clearly evaluate the species and/or sites to be targeted in order to obtain the best advantage (including the weed, the local ecology and the community)

· Develop strong, long term community support – including cooperation between neighbours

· Have a high public profile to gain maximum education, public awareness and participation

· Contribute to Green Network objectives

· Seek support from other agencies and elements of the community

· Have a monitoring programme to demonstrate effectiveness and gain feedback.

BEST PRACTICE GUIDELINES
Control of Weeds During “Lag-Phase”

Invasive plants are generally present in an area for some time before they develop into serious infestations.  The “lag-phase” refers to a period early in the invasion process during which the density and total population size of a weed is low, and the rate of spread is comparatively slow.

This happens because the expansion rate of weeds is roughly exponential. Even if an invasive plant population has a high reproductive rate, the total number and density of plants will be quite low for some time, but following a period of little apparent change, the population reaches a critical point where rapid expansion and related impacts become obvious.

Weeds will often persist at low densities in gardens and in small wild populations until an event, such as a change in climatic conditions or a large-scale disturbance, facilitates their spread.  For example, Agapanthus praecox (a common weed in Waitakere City) was observed to naturalise in Wanganui after an unseasonably warm winter (Colin Ogle pers. comm.).

Weed control, and in particular eradication is likely to be most successful when started during the lag-phase (Williams 1997), as the best opportunities for eradicating or containing a weed are in the early stages of invasion when weed populations are small and localised (Fig. 2). 
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Fig. 2:
Relationship between population growth and the feasibility of a weed-led programme (adapted from Williams 1997).

Control of Outliers

Control of outlier populations, ie, scattered individual or small clumps of weeds, is a priority over large, well-established, high-density infestations for the following reasons:

· The spread of a weed from numerous, widely spread infestations will be more rapid than from one large infestation (Fig. 3).










Fig. 3 
Several small infestations have a faster rate of new range occupation than fewer, larger infestations, even if the total area initially occupied and rates of spread are the same.


All trajectories in this diagram start with weeds occupying the same area, and assume the same rate of spread (after Mack 1985).

· Outlier populations represent the invasion front.  Most new plants establish in close proximity to the parent plant, and dispersal over long distances is relatively infrequent.  Removal of outliers limits dispersal and prevents further expansion of the population.

	For example, relatively few large infestations of Eleagnus x reflexa are present within Waitakere City, but many small populations are scattered over a much wider area.  Each of these small populations has the capacity to become a serious problem if left unmanaged, and also provides a seed source to uninfested areas.


· Control causes disturbance that provides further opportunities for weeds to establish.  The larger the disturbance the more likely it is that weeds will establish following control.  Therefore control of the outlier weed populations is less likely to exacerbate the problem.

· The soil beneath sizeable, well-established infestations of seed-producing weeds often contains a large seed bank.  Removal of above-ground vegetation will simply release the seed bank. In contrast, recently established outlier populations have small seed banks.  Note that a seed bank will quickly develop if the infestation is not controlled.

· Remove available habitat. This is best done by occupying the habitat space with other desirable plants that will compete. Lack of habitat slows/stops the invasion front. The vast majority of weed species need bare soil space and high levels of sunlight.  The best plants to occupy the habitat are native species local to the area and suited to the habitat. A well selected mix will set up a functioning ecosystem.

· Functioning ecosystems are more robust to invasion. In this case any invasion is likely to be restricted to the margins of the native plants. Good healthy edge vegetation will help to further restrict invasion.

Buffers

Controlling weeds in buffers is an important part of site-led control.  Buffers are areas of vegetation surrounding core high-value sites that are not necessarily of high value themselves.  A well-maintained buffer protects the core site by capturing a large proportion of weed propagules.  However, a poorly maintained buffer is a liability, as it harbours a weed source in close proximity to the high value site.

The aim of weed control in buffers is to minimise the supply of weed propagules from which the core site can be invaded.  This would include infestations upwind or upstream, or infestations on neighbouring properties.  These infestations might be on land administered by the Council, other agencies or privately owned land.  Buffer areas are likely to include roadsides, transit corridors, private property, and adjacent low value parks.  Control in buffer areas can reduce the effort or cost of ongoing maintenance control and follow-up.  Control of environmental weeds in transit corridors (railway tracks), and along roadsides will generally be carried out to provide a buffer for a site-led control programme.



	
	













Fig. 4:
 Planning your buffers - for including in a weed control programme (after Owen 1998).
Follow-up
Ongoing effort and investment is required for any weed control programme to ensure achievement of goals (ie, protection of ecological values from the impacts of weeds).

After weed control, weeds will often resprout from fragments, seeds will germinate, new seeds or other propagules will disperse into the site, and in some cases treated plants are simply reluctant to die.  Weed control creates gaps in the vegetation, providing further opportunities for weed establishment.  Some level of ongoing control is required as long as there are weeds in the vicinity or other sources of propagules.  The level of effort needed will be relatively low if the initial intensive treatment has been well planned and executed.  Eventually, searching for and finding weeds that have become rare at a site can take more of the weeder’s time, than the actual control effort.  Ideally desirable species released from the competitive pressure created by the weeds will become more dominant, thereby reducing the ability of any weeds to re-establish.  However, if follow-up is neglected, any ground gained could be lost, and the outcomes sought for the site will not be met.

Principles of achieving eradication:

· Early detection of new introductions, together with the capacity to take rapid action, provide the key to successful and cost effective eradication of invasive weeds.

· Lack of scientific or economic certainty about the implications of a potential weed should not be used as a reason for postponing eradication, containment or other control measures.

· Eradication of new or existing weeds at an early stage in the invasion process is more cost effective than long-term control.

Minimising the Spread of Weeds
The following measures should be encouraged to prevent human activities facilitating the spread of weeds.

· Continue to improve public awareness of appropriate species for planting programmes.

· Weed hygiene:

-
Dispose of any vegetation removed appropriately

-
When controlling weeds, consider how to minimise spread on personnel, machinery or other equipment.  Many weeds are easily transported via seed or fragments.  Examples of good weed hygiene include transporting weed vegetation in a covered trailer and cleaning boots after working in infested sites.

· Where clearing weed species that spread vegetatively via fragments, use control methods that kill plants in situ prior to removing them.  For example, use drill and inject methods to kill willows, rather than felling, to prevent spread via fragments.

· Minimise disturbance to existing vegetation and soil where possible.

· Kill weeds prior to flowering or remove flowers, fruit or other sources of propagules.

· Dispose of unwanted weed material and garden rubbish in appropriate places such as Council disposal facilities at the baling station.

· Do not attempt to compost weed material unless suitable facilities are available.

Weed Suppression
Revegetation can be effective in inhibiting the re-establishment of weeds following control.  Where practical, revegetate disturbed sites in order to exclude further weed establishment.  Where revegetation is employed as a method to prevent further weed invasion, the aim should be to produce rapid, complete native plant cover.
Intervention to achieve revegetation for weed control is not appropriate in all cases.  In natural areas it is often preferable to allow regeneration to occur naturally.  Alternatively, planting may be undertaken for the purpose of enhancing natural regeneration, ie, establishment of kahikatea saplings beneath a kanuka canopy adjacent to a stream margin.  However this type of revegetation will not assist with weed suppression as it will not produce rapid, complete cover.

There are many other methods of weed suppression.  The variety of methods is limited by ones imagination.  The aim is to provide some sort of cover, or physical barrier that reduces the ability of the weed to establish while remaining permeable.  Physical methods can be combined with revegetation efforts for maximum effect.  Some of these include mulching, creating a cover of bark, weed mat, geo-textile fabrics, old upside-down carpet, old newspaper.  Ideally anything that is put into the environment is biodegradable.

Herbicide use

Control methods should be socially, culturally and ethically acceptable, efficient, non-polluting, should not adversely affect native flora and fauna, human health and well-being, domestic animals, or crops.  While adherence to these standards may at times be difficult to achieve, these should be regarded as appropriate goals when balancing the costs and benefits of control against the target outcomes.  The following are general guidelines for the choosing a herbicide and application method:  

· Use chemicals that are as species-specific as possible.  

· Use chemicals that are non-persistent and non-accumulative in the food chain. 

· Employ direct application methods (e.g., cut and stump painting, spot spraying, drill and inject) wherever possible to minimise the volume of herbicide used and non-target effects.

· Physical control methods may be a viable option for some weeds, however this is dependent on the weed species, the labour force available (and its cost), and the size and spread of the infestation.  

For example, physical control is the best option available for bamboo, as herbicides are ineffective.  Physical methods are effective for controlling small infestations of Tradescantia (such as you might find in a cottage garden) with regular follow up (weeks or months). However, herbicides are substantially more cost effective for larger areas and require less frequent follow up (annual for 2-3 years).

Manual control is likely to require more frequent follow-up than herbicide treatment, hence it is important to ensure that the labour force is available for both initial control and ongoing maintenance.

Monitoring

Monitoring involves the measurement of change in weed abundance or the native plant community following weed control. It is useful in any evaluation of the effectiveness individual weed control programmes and of this strategy. 

Monitoring should be undertaken before and after control.  Monitoring methods include:

· Marking and mapping infestations.

· Sampling using relocatable and remeasurable transects and plots or belt-transects.
· Photopoints.

REMEMBER TO PLAN !!
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“Protection of the quality, resilience, biodiversity and ecological integrity of Waitakere City’s natural habitat from the impacts of environmental weeds”.





Is the species present in very small numbers or is it in a contained area?





For eradication or containment to be feasible ensure that all the infestations of the target weed species are known.  There is a risk that someone could find other infestations during the course of the weed-led control programme.  This would affect the feasibility, practicality and cost of the control programme.





If yes,








Will control of the species meet at least one of the following objectives?


Eradication of the species from New Zealand


Containing the species within a very limited distribution within New Zealand


Preventing invasion into Waitakere City


Eradicating from Waitakere City


Containing within a very limited part of Waitakere City





If yes,








Who owns the land where the weed grows?  Can you get the co-operation or consent of agencies or landowners to the control of the proposed weed-led species?





If yes,








YOU HAVE A POTENTIAL WEED-LED PROGRAMME
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1.	Identify infestation sites of significant weed species in the site.





Control sites may incorporate:





Areas privately owned 


Areas administered by WCC


or by another public agency 





2.	Identify sources of propagules for significant weed species. Consider:


Species already present


Species with potential to invade in near future





Possible approaches:





Control by WCC


Advocacy


Co-ordinating with landowners and/or other agencies


Inclusion in a RPPMS





3.	Identify buffers to be kept free of significant weed species





4. 	Identify corridors for invasion of significant weed species
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