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Weeds in New Zealand: WEED INFORMATION

Weedy Facts

There are about 40 000 plant species in New Zealand — 2400 are native plants species and 2100 are naturalised (gone wild) introduced species. The rest of the 40 000 plants are planted in gardens and parks around New Zealand or are being used in agriculture, horticulture or forestry. More than 70% of NZ’s environmental weeds were plants that escaped from gardens (they began reproducing by themselves and spread usually by seeds or by people dumping garden rubbish)! Each year, another 12 species of these introduced plants escape and naturalise (go wild) and some of these will become weeds. In New Zealand there are 500 plant species that are weeds — they are controlled by farmers, forestry, regional councils or the Department of Conservation. We have more than 240 environmental weeds, these are the weeds that invade native vegetation and harm our unique biodiversity. The list of weeds is growing and weeds are still spreading around New Zealand!

Since European settlers came, 144 new plant species have been arriving each year (on average). That is the same as one new plant species every 2–3 days!! $60 million is spent each year in New Zealand controlling weeds and monitoring ports and airports for new plant arrivals.

Some New Zealand native species have become major weeds in other countries: 

· harakeke (flax — Phormium tenax) is a weed on the remote island of St Helena

· pohutakawa (Metrosideros excelsa) is a big problem in South Africa 

· karaka (Cornyocarpus laevigatus) is a menace in Hawaii

Where do New Zealand's environmental weeds come from?

· Eurasia-Europe (35%)

· the Americas (mainly South America) (24%)

· Asia (16%)

· Africa (15%)

· Australia (8%)

Weeds and People

The settlers who came to NZ missed the familiar animals and plants of their homelands, so they brought some with them. The new settlers thought the native food plants were strange, so they sent home for wheat, barley and fruit trees. 'Acclimatisation Societies' were formed and brought many exotic plants and animals to New Zealand that they thought were useful or beautiful. They worked hard to help those species get established in the wild. Settlers brought plants to NZ for crops, food for livestock (e.g. pasture grasses), shelter for stock (after clearing the forest) and some plants for their gardens to remind them of home.

Some plants were introduced accidentally. Seeds of plants were brought ashore in mattress stuffing, the padding of saddles, stuck on clothing and hidden in soil around plants. 

Wars and large movements of troops and equipment (particularly during WWII) have been important pathways for weed transport around the world.

How do weeds get to New Zealand?

· 74% were introduced as ornamental (garden) plants

· 14% were introduced for agriculture, horticulture or forestry

· only 10% were accidentally introduced!

· 2% other

More recently, people have introduced plants for agriculture (more exotic pasture grasses!), forestry (pine and eucalypt trees) or horticulture (all of the fruit & vegetables we eat). Many people grow plants in their gardens that are from other countries because they are interesting or pretty. Over half NZ’s aquatic weeds were also introduced as ornamental plants (for fishtanks)!

Are weeds useful to some people? 

Yes!

Some useful apsects of weeds:
· soil stabilisation (reduce erosion) (e.g., poplar trees) 
· habitat and food for wildlife (e.g., privet) 

· nectar & pollen for honeybees (e.g., gorse) 

· human consumption, medicines, building materials, craft-making (e.g., blackberry is valued for food) 

Why are weeds bad?

Some weeds can be harmful to people by causing allergies, skin rashes, or hay fever. Other weeds can interfere with recreational activities such as boating or fishing. Blackberry often prevents fishermen getting to rivers and streams, while aquatic weeds such as hornwort and lagarosiphon can hamper boat movements on lakes and in rivers.

Economic Weeds

· weeds can replace crops (e.g., wheat, barley) or pasture grasses, reduce crop production and form monocultures of plants that livestock can’t eat (e.g., ragwort, thistles), 
· weeds can stop sheep and cattle getting to some parts of paddocks (e.g., blackberry) 

· weeds can compete with young pine trees for light and nutrients (e.g., broom, pampas grass) 

· some weeds (e.g., ragwort) are poisonous to livestock 

· weeds cost NZ approx. $40 million per year in losses (mainly to forestry and agriculture) 

· willows grow in stream channels and can block streams and cause flooding  

· aquatic weeds can reduce power generation by blocking the water intake pipes of hydroelectric dams   

Environmental Weeds

Biodiversity decreases as more places around the world start to look the same! Willows along rivers make some parts of New Zealand look like Britain or Europe, and pine trees make NZ look like the USA or Canada!

The plants and animals that make NZ different from the rest of the world are often lost when weeds invade.  

Impacts of Environmental Weeds

Pushing out native plants… 

· Each individual weed replaces a native plant! 
· The survival of some native plant species is now threatened by weed invasion.

· Weeds can stop sunlight, water and nutrients getting to native plants. Vines such as old man’s beard (Clematis vitalba) and wild kiwifruit (Actinidia deliciosa) are very good at smothering plants and stopping light getting to the native plant underneath.

· Some weeds can change the environmental conditions in the ecosystem (e.g., soil chemistry, nutrients, water, etc.) by using too much water, or by adding salt or nutrients to the soil. These weeds are called 'transformers'. They can change the whole ecosystem by pushing out native plants that can’t survive in the new conditions of the ecosystem and by making the ecosystem more suitable for other weeds to invade.

· Low-growing vegetation communities, such as grasslands or wetlands, are often hardest hit by weeds. Taller weedy shrubs or trees can easily shade out low-growing species and form dense monocultures of the weed, e.g., grey willows (Salix cinerea) in the wetlands of Waikato.

Pushing out native animals and causing chaos in the ecosystem…

· Native animals need the resources (e.g., food, shelter) provided by native plants.
· When native plants are pushed out and replaced by weeds, native animals may disappear from the area because their food or habitat resources disappear.

· When native animals (such as birds and insects) are lost from an area, functions which are performed by animals, such as pollination and seed dispersal, may also be lost.

Weed invasion can cause a domino or ripple effect on the ecosystem. When one native plant is lost, there will be knock-on effects for the other plants and animals. Here's an example of what might happen in a forest ecosystem:
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How do weeds spread? 

Seed dispersal

Seeds are scattered and spread into new areas away from the parent plants in 4 main ways: 

1) Wind: some seeds have a shape adapted for being carried by the wind. (weeds = sycamore seeds have 'wings', dandelion seeds are attached to tiny feather-like parachutes, feathery pampas seeds) 

2) Water: seeds and fragments of stems from plants living close to waterways are transported by rivers, streams and sea to new areas (weeds = willow twigs, wandering jew/tradescantia) 

3) Animals: Seeds inside fruit attract animals such as birds or lizards, which eat the fruit and fly/run off with the seed inside their gut, and eventually the seeds are passed out of the gut unharmed in the animal's poo! (weeds = privet woolly nightshade, kiwifruit). Some seeds, such as bidibids have hooks and attachment that help the seeds stick to animal fur or sheep's wool. 

4) The plant itself! Some plants have seed pods or seed heads that burst open, catapulting the seeds away from the adult plant (weeds = broom & gorse pods)

Vegetative dispersal

This is where the weed spreads not by a germinating seed and seedling, but by methods such as brittle stems that break easily (or fragment), re-sprout and take root where they land (e.g., wandering jew/tradescantia, crack willow) — making new individual willow or tradescantia plants. Other weeds have long roots or runners that can produce shoots away from the mature plant. (e.g., strawberry, blackberry).

Humans give weeds a helping hand....

· Some people do not know enough about the dangers of weeds to our environment or livelihoods and encourage weeds unintentionally. For example, some people dump garden rubbish on roadsides or in the bush, thinking that it is biodegradeable. They don't realise they could be starting a weed problem. 
· In some places, weedy plants are still being sold in nurseries and planted in gardens because they are pretty. 

· Aquatic weeds are sold in pet shops for aquariums and backyard ponds. Some of these plants escape to natural areas, such as rivers, creeks and lakes, especially when people dump the contents of fishtanks into waterways. 

· Some seeds sold in bird-seed mixes are weedy and may escape the bird's beak! 

· Cars, 4WDs and mountain bikes can carry plant fragments (e.g., wandering jew/tradescantia) or seeds in their tyres, bumpers, mudflaps or undersides. 

· Trampers can transport seeds on boots or clothes. 

· Increasing tourism, trade and transport mean seeds and plant material are now moving between countries more often, and some may slip into NZ accidentally in shipping containers or planes. 

· Many aquatic weeds spread vegetatively, by fragmentation. A small piece attached to a propeller or trailer wheel can infest a healthy lake! 

· Many of the world's worst weeds can now be bought through the internet!  

Why do some weeds grow better than native plants?

· The environmental conditions in New Zealand allow weeds to grow bigger and better than in their homeland (or country of origin). Many species came from much harsher climates and the milder winters in New Zealand (particularly in the north) increase their chance of survival and extend their breeding season. 

· Northern hemisphere conifers (e.g., Pinus contorta) tolerate cold better than native trees and grow well above the upper limit ('treeline') of native species, where they shade out native shrubs and herbs. 

· Most weeds arrived in New Zealand without natural enemies (insect predators, fungi) or diseases to control the plants and keep them in check. 

· Auckland is now the "weediest city in the world", with more weeds than any other city in the world, mostly thanks to a busy port, a mild climate, and large numbers of people. 

Weedy Characteristics

The top four weedy characteristics to remember are:

· weeds produce many seeds and/or can reproduce vegetatively 
· weeds grab all the nutrients and water

· weeds germinate and grow faster than native plants

· weeds avoid damage from natural enemies (herbivores, fungi or diseases)

A more detailed list shows that:

· Weeds produce large number of seeds and/or can reproduce vegetatively

· Seeds are tough, long-lived and can survive harsh environmental conditions 

· Seeds often have no special germination triggers (e.g., rain, temperature, fire, humidity) 

· Seedling growth is fast 

· Weeds have physiological adaptations such as fast uptake of nutrients or salt tolerance 

· Weeds are tolerant of a variety of soil and climatic conditions (hardy generalists - can live almost anywhere!) 

· Weeds are adapted for dispersal (usually seed adaptations, but also vegetative dispersal, e.g., re-growth from broken stem fragments, or suckering) 

Which plants will be our next weeds?

· More than 70% of our environmental weeds were originally garden plants that have escaped and spread! 

· Some exotic plants naturalised long ago (e.g., gorse in 1867), while others have naturalised more recently (e.g., spartina in 1981). 

· Some plant species, in New Zealand, such as bangalow palms, phoenix palms and kiwifruit may take up to 100 years before they naturalise (overcome barriers and reproduce) and are therefore often called ‘sleepers’. They often spread slowly and go unnoticed until they are widespread. 

Weeds & Biodiversity

Bio = life

Diversity = different things, variety

Biodiversity = the number and variety of all life: the different plants, animals and micro-organisms, the genes they contain and the ecosystems they form.

Why is biodiversity important?

1) Ecosystem functions — biodiversity is important because it essential to the ecosystem functions (or processes) that make life possible. Healthy ecosystems are important for healthy air, healthy water, climate, soil quality, nutrient cycling and waste disposal (without a diversity of insects and bacteria to decompose waste we would be knee deep in dead plants and animals! YUK!). 

2) Ethics — each generation must act as responsible caretakers of our biodiversity and resources for future generations. 

3) Culture — biodiversity is important to the values of all New Zealanders, Pakeha and Maori. Many New Zealanders value native plants and animals, that give us a sense of cultural identity, spiritual enrichment, and recreation (e.g., tramping and picnics). 

4) Economic — New Zealand plants and animals attract tourists and have the potential to provide food, medicines, energy and sustainable building materials.

5) Introduced animals and plants are the biggest threat to NZ's biodiversity!!!

What ways are there to control weeds?

Physical control

Physical control includes pulling the weeds out by hand (manual weed control) or by machine (mechanical weed control). 

Chemical control

Chemical herbicides (“chemicals that are toxic to plants”) are the most common form of weed control. 

Biological Control

Biological control uses one living organism (biological control agent) to control another: natural enemies of the weed.
Integrated Weed Management (IWM)

· Integrated Weed Management uses a combination of control methods to give the best control. Combining control methods can work to target different parts of the weed or different parts of the weed’s life cycle.

· For example, some fungal biological control agents may work better with mechanical control, such as mowing or pruning, which creates an entry wound that helps the fungus get into the plant 

· Combining biological control agents that eat seeds with mechanical or chemical control might also be better than either control method by itself. BUT it is important to check whether chemical or mechanical control harms your biological control agent.

· Over-planting with native plant species so that they eventually shade out weed species is a good long-term strategy to use with other weed control methods.

Physical Control

Physical control includes pulling the weeds out by hand (manual weed control) or by machine (mechanical weed control). These methods can be very expensive because they are very labour intensive (lots of time and people needed to do this!). They also need to be done repeatedly to remove weeds that have re-grown. Fire can also be used to control weeds — however, some plants (e.g., gorse) are fire adapted and seeds in the soil are triggered to germinate after fire, which worsens the weed problem.

Manual weed control

Manual weed control is using hands or hand tools (trowels, grubbers, etc.) to remove weeds. This method is most useful for small infestations of weeds or with a large team of people to help. It is best to hand pull weeds after rain when the soil is moist. Care must be taken to remove all the tiny pieces of weeds, such as tradescantia, that can regrow from fragments. This method doesn’t work well with weeds with large root systems of underground tubers (e.g., smilax).

Mechanical weed control

Mechanical weed control is using machinery, such as mowers, tractor slashers and bulldozers, or power tools, such as chainsaws to remove weeds. This is a better way of controlling larger weed infestations, but it also disturbs the soil, which creates more habitat for weeds to grow. It may be helpful in bringing large infestations down to size so that they can be better controlled by other methods. Like manual control it may need to be done repeatedly.

Chemical control

Chemical herbicides (“chemicals that are toxic to plants”) are the most common form of weed control. They can be applied to relatively large areas quickly with relatively little labour. 

Herbicides can be harmful to all plant species in an area. Chemicals are not specific to killing only the weed species, any plant that gets a dose of herbicide (including our native species) may be harmed. This is called a non-target effect or impact. Herbicides must be used with great care along waterways (rivers, lakes, etc.) to avoid contamination, and where there are people and animals that might be subjected to herbicide spray drift. Herbicides are also expensive and repeat applications are necessary to keep the weed under control. This may cause weeds to become resistant to particular herbicides.

Types of herbicides

Selective herbicides only harm a narrow range of plant species.

Broad spectrum herbicides can damage or kill many different plants, so care must be taken to only apply the herbicides on the weed!

Contact herbicides kill plant tissue at or near the point of contact with it (they do not spread around the plant). To kill weeds using contact herbicides you need good, even herbicide coverage. 

Systemic herbicides move through the plant tissues and these can be injected into the plant circulation system at one spot. 

Residual herbicides can be applied to the soil to kill weeds through the roots. They remain active in the ground for some time (depending on the chemical) and can control germinating seedlings. Residual herbicides in the soil can also kill nearby native plants.
Herbicide selectivity

Selectivity is where herbicides harm or kill some plants but not others.

Herbicides can be selective because of:

1) Biological differences between plants. 

· For example, some herbicides such as haloxyfop (products such as Gallant) only kill grasses (some damage can occur to other monocots such as flax and rushes, etc.). These are useful chemicals for controlling weeds such as pampas when there is a risk of accidentally spraying nearby trees and shrubs.

2) How the herbicide is applied.

· The way in which herbicides are applied can reduce the risk of harming native plants nearby. By applying herbicide directly on or in a weed, rather than spraying, the chances of damaging plants other than the weed are much lower.
Herbicide application

All herbicide application must be done by people who have been trained in the use of herbicides and know how to use herbicides safely. For example, brightly coloured dye may be added to the herbicide solution so that you can see where the herbicides ends up.
· Foliar spraying

This method sprays herbicides onto the leaves of the weed. This can be done by a technician with a herbicide knapsack, or with a spray gun and hose from a tank on a vehicle, or by blanket spraying with a ground (tractor) or aerial (helicopter) boom sprayer. 

Foliar spraying is not very selective; herbicide spray can drift onto plants other than the weed. Knapsack spraying is the most selective of foliar spraying, the technician using the knapsack can target the spray onto the weeds. All plants in the area will be sprayed if blanket spraying is used. Spray gun and hose is not very useful in areas where there is not vehicle access (e.g. in a forest). 

· Stem injection

These methods involve drilling or cutting through the bark into the sapwood tissue in the trunks of woody weeds and trees (e.g. willow, woolly nightshade). Herbicide is immediately placed/injected into the hole or cut. The aim is to reach the sapwood layer just under the bark (the cambium growth layer), which will transport the chemical throughout the plant. Making cuts with an axe and filling cuts with herbicide is called frilling. By using a battery drill to make the holes (drill and inject), there is less chance of the herbicide spilling out onto other plants or into the soil. This is a very selective way of applying herbicides.

· Cut and paint (or stump swab)

For this method, the weed is cut off completely at its base (no higher than 15cm from the ground) using a chainsaw or an axe. Herbicide is then immediately painted or swabbed onto the cut stump to kill the stump and the root system. This control method can’t be used for trees that resprout from cut stems and branches (e.g., willows).

For more information on the use of herbicides for controlling weeds, please contact your regional council 

What is biological control?

· Biological control (or biocontrol for short) uses one living organism (a natural enemy) to control another living organism (a weed). 
· The most commonly used natural enemies are insects (herbivores such as leaf-eaters, seed-eaters, or root-eaters) and fungi (rob nutrients from plants, cause diseases in plants, which often results in necrosis of leaves or complete leaf loss). 

· Natural enemies are introduced from the weed’s country of origin and re-united with the weed in New Zealand. After release, they breed and spread naturally. This is called classical biocontrol. Inundative biocontrol uses large amounts of native fungi to create a disease epidemic. The fungi are turned into a specific bioherbicide which can be applied (eg. sprayed) onto weeds to control them.

· Natural enemies (or biocontrol agents) can control weeds to a point where we don’t have to use any other control methods. 

· Agents can attack different parts of the weed. For example, seed-eating agents can eat the seeds and stop new weed seedlings taking over when the leaf-eating agents attack and kill the mature weeds. 

· Biocontrol pays for itself many times over. It's expensive at the beginning, but on-going weed control costs are free because the biocontrol agents continue to attack the plants free of charge, year after year.

How long will it take for the biocontrol agents to control the weed?

· In most cases, establishment of agents and control of a weed is slow 

· Some insect agents that breed fast and disperse fast can control the weed within a few years 

· Fungi are much faster than insects at controlling weeds, they are usually able to control a weed within a few years 

· Short-lived plants, such as ragwort, can be controlled faster than long-lived plants such as gorse. This is because gorse plants produce huge numbers of seeds, one individual plant can produce 20 000 seeds per year and can live for 30 years! Gorse seeds can survive buried in the soil for more than 40 years, so there are always new seedlings coming up that need to be controlled.
· Slow is good, though. If weeds are removed too quickly, erosion can be a problem (lack of soil stabilisation) or new weeds can take advantage of the empty space and move in before native plants get a chance to grow. 

How successful is biocontrol?

· It is impossible to predict!
· Successful biocontrol will not eradicate weeds, but it will reduce their numbers, growth and reproduction. The weed may disappear from small areas. 

· Control of the weed and success of the agents will vary from place to place and year to year depending on environmental conditions (e.g., temperature), soil type and vegetation at the site. 

· Management practices can be important in determining whether agents are successful or not. Herbicides, mowing and overgrazing with livestock may wipe out the good guys (biocontrol agents) as well as the bad guys (weeds).

Keeping the useful features of weeds

Where some weeds are useful, biocontrol agents can be used that control the weeds but keep the useful features of the plant.

For example, seed-eating agents are often used in biological control programmes where some groups of people make their living from weeds (e.g., forestry groups use some weeds such as Acacia species for timber). The seed-eating agents eat the seeds ONLY and so stop the weed from reproducing and spreading. This way, people can plant the trees where they want without the weed spreading.

How do researchers find and import biocontrol agents?

Step One:

Researchers look for natural enemies in the weed's country of origin:

· they look for information in scientific books and journals

· by talking to scientists overseas

· by going to the country of origin and surveying the plant for insects and fungi

Step Two:

Researchers check if any insects or fungi are attacking the weed in NZ because:

· we don't want to import an insect or fungus we already have!

· maybe we can import an agent that attacks a different part of the plant

Step Three:

Safety!

· The natural enemy (insect or fungi) must be tested overseas to check its host-specificity.

· The insect or fungi must be very specific and usually only attack one or two species of plant. 

· Safety testing is carried out overseas to make sure that the natural enemy will not attack important plants in NZ.

· The natural enemy is given the chance to attack NZ native plants, closely related plants, and important economic plants (e.g., crops or orchard fruits). 

Those natural enemies that attack plants other than the weed are rejected.

Step Four:

Safety again!

· Researchers apply for a permit from ERMA (Environmental Risk Management Authority) to import the natural enemy that we now call our potential biocontrol agent

· The biocontrol agent is imported to quarantine and checked to make sure: 

· the right insect or fungus has been imported

· the agents aren't carrying any diseases

· Researchers synchronise the biocontrol agents to southern hemisphere conditions by changing the timing and lights in the quarantine labs. 

· Final safety testing may be done on NZ plants that weren't available to test in the overseas laboratories.

Those biocontrol agents that attack plants other than the weed are rejected.

Step Five:

· Application is made to ERMA to release the biocontrol agent.

· ERMA asks for public comment on the application. 

· After reviewing public submissions and expert advice, ERMA weighs up the risks and the benefits and decides whether to release the agent, ask for more info, or decline the release application. 

…if the green light is given by ERMA...

Step Six:

· Insects are mass reared and fungi is bulked up so that agents can be released in large numbers at suitable weedy sites. 

· Agents are released at weedy sites with the help of DOC, Regional Councils and other groups and left undisturbed for a year. 

Step Seven:

· After a year or so, agents are checked to see if they survived release. 

· Agents might need to be released several times in an area before they become established. 

· Once there are lots of agents at the release site, some are collected and released at as many new sites as possible - this helps speed up the spread of agents. 

...hopefully..

the bugs start doing their job!!

What weeds do we have biocontrol agents for in New Zealand?

Alligator weed (Alternanthera philoxeroides)
Blackberry (Rubus fruticosus agg.) (accidental arrival)

Broom (Cytisus scoparius)
Californian thistle (Cirsium arvense)
Gorse (Ulex europaeus)
Hemlock (Conium maculatum) (accidental arrival)

Hawkweeds (Hieracium spp.)
Heather (Calluna vulgaris)
Mexican devil (Ageratina adenophora)
Mist flower (Ageratina riparia)
Nodding thistle (Carduus nutans)
Old Man's Beard (Clematis vitalbae)
Scotch thistle (Cirsium vulgare)
Ragwort (Senecio jacobaea)
St John's wort (Hypericum perforatum)
Weeds with biocontrol agents in the pipeline (overseas testing underway)...

Banana passionfruit (Passiflora spp.)

Bone-seed (Chrysanthemoides monilifera) 
Buddleia (Buddleja davidii)
Chilean needle grass (Buddleja davidii)

Nassella tussock (Nassella trichotoma)

Woolly nightshade (Solanum mauritianum)

What happens when a weed is controlled?

· Hopefully, native plants grow back! 
· However, if weeds are removed too quickly (e.g. hand-pulled), new weeds (called replacement weeds) can take advantage of the empty space and move in before native plants get a chance to grow. 

· Once weeds are removed, it is important to come back and check the site to make sure new weeds haven't taken over or the old weed has grown back. 

· Sometimes we should give the native bush a helping hand by replanting the area with native plants. This can also help to make sure there are no problems with soil erosion and that wildlife in the area still have shelter and food available once the weedy plants are removed.
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