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What’s the Problem ?


Willows (Salix species ) have been planted in much of Australia to protect riverbanks and provide beauty, shade, shelter and fodder, especially where native species are difficult or impossible to grow satisfactorily. There is, however, increasing concern that the willows are going feral and spreading into rivers, not only by broken branches taking root and by layering, but also by the sometimes explosive spread through seed. The major concern is that willows may form thickets which divert floods and cause erosion where banks are vulnerable. There is also concern about displacement of native vegetation and other ecological changes. In 1999 all but three willow species were declared as Weeds of National Significance.


Initially, all willows in Australia were introduced and spread by people; hence their wide distribution. Willows are normally imported and grown as cuttings, making this type of offspring (clones) genetically identical with the tree the cuttings were taken from. As each clone is usually either entirely male or entirely female, it would have been wise to import only clones that are non-brittle and also reliably sterile or male. 


The ability of willows that are brittle (i.e. whose live branchlets easily break off at the base) to spread from detached branches taking root in wet places is well known, especially for Crack Willow. Willows can also invade still shallow waters by layering. Typically, branches or stems lean out and touch the water, form roots and then new shoots, eventually forming thickets like mangroves, e.g. many kilometres at the lower Murray River. Unlike their poplar relatives, the willows in Australia do not sucker, i.e. grow shoots from roots. 


More than a dozen of the 450 species world-wide have reached rural Australia; some only as female trees, some only as male trees, some as both male trees and female trees, and a few also as bisexual trees. Nearly all have begun to breed here, not only with their own kind, but also with other willow species, provided that they flower at the same time (nearly all flower in September- October), and provided also that they belong to the same group, i.e. either tree willow species or shrub willow species. Most of the willows grown from seed in Australia are thus hybrids and often impossible to identify precisely. Many hybrids are vigorous and may begin to flower and seed just 2 or 3 years after germination.


Establishment from seed does not depend on species, but on the local situation: namely on male trees, compatible female trees and favourable seedbeds all occurring within suitable distances of each other. Except for Wild Pussy Willow/Grey Sallow (S .cinerea), practically the only favourable seedbed is the continuously wet, bare sediment at the edge of streams (and any portions of lake shores that are bare and moist and not subject to waves). As willow seeds live for only one to several weeks after shedding, favourable conditions are needed almost as soon as they fall (October/November), and conditions need to stay favourable for months, because the roots grow very slowly at first. 


While most seeds carried by air probably lands within 300 m of the seed tree, many travel more than a kilometre, and some (at least of Black Willow) travel 50 to 100 km. Transport by water is also significant, both for seed and broken branches to take root downstream. 


Although germination occurs every year when seed lands on wet ground, conditions favouring the establishment of large populations may be less common (typically once in 5 to 20 years). In some rivers, e.g. the Hunter, severe floods may be so regular that survival of willows growing from seed or rooted branches has been negligible, except at some of the margins of channels. Floods carry off or bury small seedlings growing on mobile sediments. Rapidly falling water levels leave tiny seedlings high and dry. This makes spread by seed unlikely in areas of winter rainfall with summer drought (SA and WA), except in wetlands and regulated streams. Raised water levels stop the growth of seedlings while these are totally submerged, and kills them if the submergence continues for well over a month. This is important in climates where seed fall (in October) occurs before the regular wet season. Frost heave and high surface temperature can also kill many seedlings while they are tiny. Trampling and grazing will kill or retard small plants.


Before 1993, there was virtually no knowledge of seedlings occurring in Australia, partly because of lack of awareness, and partly because of the initially slow build-up of breeding populations. Some species (Common Osier, Purple Osier) had not reached favourable seedbeds. Some had not reached compatible partners. Some had arrived only recently. The introduction of the male and female clones of Matsudana Hybrids from New Zealand in the 1980s and their widespread sale since then has only begun to cause problems. But these are about to escalate, because the females produce abundant seed and the males fertilise the Weeping Willow: a most widespread willow that rarely seeded previously because it rarely had a male partner, especially in the outback. 


So we have a problem. But it’s not too late. Probably more than 95 % of habitat suitable for invasion by willows is still substantially free. Proper management is still possible and in the community’s interest. Total eradication of all willows is not desirable. So, don’t Rambo. Resist instant gratification from big machines that clear live willows from wet places, but plant multitudes of broken branches. Don’t leave banks unprotected. Don’t denude the landscape unnecessarily. Don’t just spend large sums on control and, by neglecting to take note of why willows spread, ensure the job never ends.


How to recognise trees grown from seed? While it is small, a self-sown willow is recognisable by its clear taproot and, usually, by its position at water level. Subsequent accumulation of sediments can make this willow look as though it had established 1 to 2 m above water level. Black Willow can also establish in ditches that are only temporarily wet. In Victoria, Wild Pussy Willow has seriously spread not only into rivers, but also into forested mountain creeks, into swamps and even into alpine herb vegetation.

What to do?


The main strategy is to identify the problem willows in each (sub)catchment and to eliminate them selectively. ‘Problem willows’ are of three overlapping categories, ---(a) trees that are not wanted (preferably for a good reason), e.g. where they block the river,---(b) extremely invasive species (e.g. Black Willow, Wild Pussy Willow) that should be totally eradicated everywhere, and---(c) trees growing in problem situations, i.e. trees growing where they threaten to spread excessively from seed or rooted branches ( this includes nearly all species, except sterile clones).


Dealing with problem situations means   # eliminate feral willows and   # reduce their sources to acceptable levels. Eliminate fragile willows where their broken branches are apt to take root. Separate males from compatible females by at least 300 or 2000 m to, respectively, reduce or avoid pollination by bees. Sometimes, a modest amount of seed production from the less aggressive species can be tolerated, if there is little seedbed within 1-3 km and new seedlings are weeded out regularly.


Because the seed travels tens of kilometres, minimising the seed supply to rivers requires regional and national approaches, such as   #-banning the importation and sale of willows till environmentally safe clones have been found,   #-addressing laws on weedicide labeling, water pollution and vegetation protection to facilitate the sensible control of willows, and   #-developing and implementing (sub)catchmentwide strategies with community support. 


Assessing the nature, significance  and source of problem willows requires some knowledge or advice. The following suggestions cover many situations:

*** Prevention is best: e.g. avoid seed production
*** Eliminate all feral, i.e. self-regenerated, willows of all kinds. If they grew from seed, half of them are likely  to become seed producers, and usually none of them is needed where it occurs. In some rivers the self sown willows are already the main seed producers. Eliminate especially any unidentified self sown trees. Where all the local ferals have grown from rooted branches (e.g. where Crack Willow is the only willow present), their elimination, although less urgent, may be desirable within rocky streams where they are apt to take root. 

*** Don’t plant willows, unless you know it is legal and reasonably safe. In NSW it is now illegal to plant any willow, except the true, early-flowering, purely female Weeping Willow, the male true Pussy Willow (S. x reichardtii) and the sterile female S. x calodendron. Other States are moving similarly. As two of these permitted willows are fertile, the normal caution about keeping females away from compatible males still applies.

*** If your willows have not spread for decades, don’t bring in any new species that might start them breeding.

*** Keep willows out of streams where they are not needed, and eliminate them all from pristine streams, especially National Parks. 

*** Where one desirable species predominates, e.g. the true Weeping Willow, eliminate all others, and make sure that all retained trees are of the same gender, and use only these for propagation. Never plant male Matsudana Hybrids within 2000 m of Weeping Willows. Preferably, never plant any Matsudana (NZ Hybrid Willow).
*** Totally eradicate the most invasive species and declare them legally noxious: Black Willow and Wild Pussy Willow, and preferably all other shrub willows except the male True Pussy Willow (S x reichardtii) and the tri-hybrid Sterile Pussy Willow S. x calodendron.

*** Where spread from seed occurs, examine all trees in spring for gender, time of flowering and seed to identify and remove the critical seed sources: e.g. remove Upright Golden Willow (female) growing near Crack Willow (male) flowering at the same time. 

*** Where willows have little chance to spread, manage them like any other tree, but keep out the most aggressive species, and look for seedlings. Similarly, Crack Willow (male) more than 20 m from a stream and more than 2000 m from a compatible female is reasonably safe. 

*** Where an extreme infestation occupies a site and has reached a tolerable equilibrium, willow removal may be very costly and may open the site to new invasion. It may be preferable to defer clearance and only limit extension of the infestation. 

*** Once you have spreading willows, the simplest strategy is to pull out all seedlings (and rooted branches) while it is still easy to do so. This works best if it is done regularly, provided that the seed rain or seedbed is scarce. .

*** In any case, observe the law and good river management practice.

More Information

See     http://www.ffp.csiro.au/publicat/articles/willows
For the following free booklets, write to Bob Trounce, NSW Agriculture, Locked Bag 21, Orange, NSW, 2800, or fax him on (02) 6391 3605. 
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