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EXTERMINATE

‘ Wild Pussy Willow’
and its most invasive relatives

K W Cremer                                  for Web Site   9 Feb 2001

Summary

Salix cinerea, the Wild Pussy Willow, is (with S. nigra, the Black Willow) one of the two most invasive willows in Australia. Although it is already beyond control in much of New Zealand and Victoria, it still can and should be totally eradicated elsewhere in Australia. This note outlines its known occurrences and the conditions needed for invasion. If allowed to spread, S. cinerea could eventually dominate most streams in the southern half of Australia as well as many moist, cool sites elsewhere, including National Parks.

More comprehensively, there should be a total ban on the tree willow S. nigra and all shrub willows (including S. cinerea) but excluding the ‘True Pussy Willow’ S. x reichardtii.

Introduction

In recent years, concern and information have grown about the serious natural spread of the willows introduced to Australia (Cremer, 1999). This note focuses on why it is so urgent to eradicate S. cinerea, the Grey Sallow or ‘Wild Pussy Willow’, and relates this to the priorities of willow management generally.

S. cinerea (also known as Grey Sallow) is a multistemmed ‘shrub willow’ growing to over 5 m tall. Because of its seeds’ outstanding ability to invade a wide range of mainly riparian and wetland habitats (with or without obvious prior disturbance), S. cinerea is now recognised as a serious environmental weed, perhaps the worst of our willows. Its multitude of stems obstruct floods and its dense canopies shade out most other plants. It can thus take over and totally alter some of our most valuable habitats. As it is still rare outside Victoria, it is still possible to eradicate from elsewhere in Australia. In New Zealand it is beyond control already.

Spread in New Zealand

‘S. cinerea has invaded most swamp areas throughout the country’ (van Kraayenoord et al. 1995). Thompson et al. (in West, 1994) describe how S. cinerea in one wetland increased from a few bushes in the 1940s to 1243 ha some 50 years later, and they state that S. cinerea will dominate wherever there is shallow permanent (or near-permanent) water, that it can tolerate acidity down to pH 3.0, and that it spreads faster in areas disturbed by clearing, draining or roading. Champion (in West, 1994) reported that S. cinerea was present at all of the 38 Waikato Lakes he surveyed and that it dominated the shores of most of them; that S. cinerea has a much wider ecological latitude than the native species, has invaded rapidly (in the past 30 to 40 years), is especially adapted to water logging, that old trees fall over and create a sprouting tangle, and that most of its stands are ‘monocultures’, excluding 97 % of sunlight and most other species, except regeneration of Kahikatea, and that S. cinerea, although favoured by prior disturbance, can invade undisturbed herbaceous wetlands, and is itself relatively tolerant of grazing and other disturbances. 

Spread in Australia

Victoria. In Australia, S. cinerea has so far spread predominantly in the lowland and mountain streams of eastern Victoria, where it ‘occurs along streams or near seasonal or permanent swamps and bogs, from sea-level to above the tree line; invasive of both disturbed and undisturbed situations’, especially ‘in wetter parts of the Eastern Highlands and the Gippsland Plains’(Carr, 1996). In April 1999, I assessed the Ovens catchment above Myrtleford and estimated that some 130 km of the water courses here were infested by S. cinerea at light (2 plants/km) to high densities (100+/km). If Carr’s distribution map is used for extrapolation, the 2 dots assigned to the Ovens area (compared with 34 dots for all Victoria) would translate to some 2210 km of infestation in eastern Victoria (130/2 x 34 = 2210).

NSW. The total spread in NSW is, so far, minute, compared with that in Victoria Tumbarumba. About 6 km west of the town, in Mannus State Forest, the willow has spread densely 1 or 2 km along Mannus Creek and uphill into a pine plantation, with plants thinly scattered over more than 100 ha. 

Blue Mountains. S. cinerea occurs here mainly in discrete, more or less dense patches in moist areas scattered for about 20 km along the plateau between Wentworth Falls and Katoomba. So far, it is extremely rare in the valleys. 

Lithgow. There is some S. cinerea in a small stream beside the Hartley Vale Road at 1 km from its northern end (B Davies, pers. com.)
Wingecarribee Swamp, near Robertson. Lacking favourable seedbed, this willow had spread only slowly for four decades, mainly at some edges of the swamp and in nearby streams (e.g. near Burrowang Pumping Station) till the Swamp ‘collapsed’ in 1998, when over a million seedlings became established throughout the Swamp. Sydney Water has begun serious control within the Swamp.

Sydney. I understand there are small occurrences in the Botany wetlands and in Limeburner’s Creek, and that some control has started.

Kosciuszko National Park. There is a minor infestation in the Yarrangobilly River near the thermal pool and caves.

Tasmania  S. cinerea is spreading some 10 – 20 km South of Hobarts (M. Baker, pers. comm.).

South Australia S. cinerea is rare and not known to be spreading by seed (D Cooke, pers. comm.). 

The above details are provided to promote the eradication of all the known occurrences of S. cinerea outside Victoria and the search for any other occurrences.

Types of Sites invaded

S. cinerea prefers riparian habitats, but (unlike other willows in Australia) it is by no means restricted to these. It extends also to boggy and intermittently moist sites, from sea level to above the alpine tree level, its seedlings able to establish on even small and short-lived exposures of bare, wet soil.

I found that regeneration from seed in the Ovens area was mainly riparian, in and near the permanent, less steep streams. S. cinerea was also found well above the usual water level, in road ditches, and in wet seepage areas. It generally preferred open sites, but in permanent creeks it occurred extensively even under fairly dense wet sclerophyll forest. However, it was rare or absent in the steep native forests in or away from dry water courses. In the second rotation pines of the Ovens Plantation it was widely but only sparsely distributed along more or less dry water courses. At Tumbarumba, however, with annual rainfalls also around 1000 mm, S. cinerea had invaded steeply sloping, mature pine forest, not just along water courses. Of special concern is the ability of S. cinerea to establish in undisturbed herbaceous communities above the tree line in our National Parks (Carr, 1996; S Nicholas at Hotham, and A Gillham at Baw Baw, pers. comm.).

According to NZ reports, S. cinerea severely invades swamps and lake shores. Observations at Wingecarribee Swamp indicate that such invasions depend largely on the occurrence of relatively rare and demanding conditions needed by seed to become established, as detailed below.

Conditions for Invasion

Vegetative spread is relatively limited in this species, because its live branches (like those of most other shrub willows) do not break off readily. There is some spread by attached branches taking root when they touch the ground, and (more importantly) when senescent stems fall over and take root again. This eventually makes a self-perpetuating jungle. While vegetative spread is restricted to wet or moist sites, the restrictions are less than those limiting the spread by seed.

S. cinerea spreads mainly by seed, certainly in the initial invasions. We have both sexes in Australia, and where the two occur within bee pollinating distance, seed is readily produced from early ages. Even when only one sex of S. cinerea is present, e.g. the female, vigorous seed can be produced with other shrub willows, e.g. the male S. x reichardtii (i.e. S. cinerea x caprea), the True Pussy Willow.

The seed travels by air or water for tens of kilometres, making control a regional problem. Control is temporary if only local infestations are cleared.

The basic requirements for establishment from seed are that

· the ground be essentially bare (because willows need a lot of light),

· the ground be wet at or within seven weeks of seed shed, in October/November, (because S. cinerea seed dies within seven weeks), and

· the wetness persist for at least one or two months after germination (because root growth is initially very slow).
Establishment on bare wet sediments beside streams is as in the other willows (Cremer, 1999). Although germination occurs every year when seed lands on wet ground (in October/November), conditions favouring the survival of large populations are relatively rare (perhaps once in 5 or 10 years). Floods carry off or bury small seedlings growing on mobile sediments. Rapidly falling water levels leave tiny seedlings high and dry.. Rising water levels stop the growth of seedlings while they are totally submerged, and kill them if the submergence continues for well over a month. Frost heave and high surface temperature can also kill many seedlings while they are tiny. Trampling can kill small plants and grazing can retard them.

Establishment from seed on shores of lakes with constant water levels is rare, probably because of waves washing the tiny, slowly growing seedlings away from any bare ground that may exist. However, a lowered water level can provide ideal seedbed in seepage areas, provided bare, wet ground exists when the seed falls and persists till the seedlings are tall enough to be above water level when this returns to normal. Such persistently bare wet ground above wave level occurs where streams or seepages enter the lake. The result is columns of willows marching from a stream into the lake. 

Similarly, S. cinerea may also invade what is usually a shallow water body, provided there is a period with no water above the bare, wet ground surface for some months after seed shed. This was exemplified by a lagoon (beside Wingecarribee Swamp) which was invaded when it was drained.

Establishment in a swamp is normally prevented by the existing dense vegetation and by water that may be covering the ground. The 330 ha Wingecarribee Swamp, before it collapsed, was a streamless, treeless, ‘grassy’ plain dominated by reeds and rushes growing on a metre or less of peat that was floating on a peaty slurry, which was up to several metres deep in the middle of the valley. Invasion by S. cinerea was restricted to a few hundred plants growing on parts of the southern margin where burning had occasionally created a suitable seedbed: burning was sufficiently hot only when water tables were low and the margins of the swamp were no longer floating. Burning at other times killed the tops of the willows but allowed the stumps to sprout again. 

The collapse of the Swamp provided a lesson on how willow populations may explode after an environmental disturbance that creates favourable seedbed. During heavy rain in August 1998, the waters on which the swamp had floated suddenly rushed away, carrying off the peat that had floated in the middle of the valley and causing the rest of the floating peat to break up into rafts. The spaces between the then stranded rafts became a 30+ km network of mini canyons of exposed bare wet peat. In November 1998 some 100 000 S. cinerea established in these canyons, and the next November a further 1 000 000 became established. 

Prospects

S. cinerea can spread hundreds or thousands of times further than it has done so far. It should be able to grow well in moist to wet places throughout the cooler half of Australia. Ordinarily, regeneration from seed might be restricted to those climates where water levels stay high, at least in occasional years, during and after germination in October/November: mainly Tasmania, eastern Victoria and the moister parts of NSW. However, in regulated streams, lakes and swamps, regeneration from seed should be possible also in SA and WA. 

Even in Victoria, S. cinerea has so far invaded less than 10 % of the habitat suited to it. Furthermore, the young trees already present in streams are due to grow larger, and eventually to fall over, take root again and thus produce great tangles. Although the trees are easily killed by fire, only the very hottest fire could reach their moist habitats. If, as is likely, some crowns survive to seed after burning, the cleared seed beds should favour massive seedling establishment after burning. 

In some places it may seem for decades that the spread of S. cinerea will be slow and restricted there. However, the Wingecarribee Swamp has shown that a catastrophic explosion might occur any time. Similarly, a severe fire occurring within 10 or 20 km of a sufficient seed source could lead to an irretrievable escape into distant and inaccessible terrain, e.g. in the Blue Mountains. 

Less catastrophic disturbances leading to spread include erosion, landslides, logging and clearing for roads. Perhaps equally important in the longer run are the minor but more common disturbances that create bare wet ground: e.g. digging by wombats or pigs, which may account for invasion of alpine herbfieds.

Because of the very dense and potentially very extensive shade that S. cinerea can produce, it is likely that most of our valuable riparian and many other more or less wet habitats will be profoundly changed, not only in agricultural regions, but also in pristine areas, including National Parks.

Conclusion

There is now a significant problem with the spread of S. cinerea in Australia, but it is still feasible and worthwhile to do something about it. It is still relatively easy to stop S. cinerea from infesting Tasmania, SA, WA and NSW 

Except where they are already beyond control in parts of Victoria, we should eliminate every S. cinerea throughout Australia. If any breeding trees are left, the control effort would last forever. A once-only removal of 95 % of these willows from an area is useless, in the long run.

One compromise may be acceptable, where the S. x reichardtii, the True Pussy Willow (a male clone of S. cinerea x caprea) is also present and is hard to distinguish from S. cinerea, some males of the latter could be retained. But make sure that all retained individuals are male, are really wanted, and are permanently labeled as male.

More generally, while most of the willow species in Australia can reasonably be managed by the selective removal of individuals that are a problem because of their situation (stop seed production by separating males from females, and control vegetative spread), there are a few particularly invasive species that should, like S. cinerea, be totally eradicated. In general, we should eradicate every S. nigra and every shrub willow, except the True Pussy Willow, S. x reichardtii. The latter, S. x calodendron and S. babylonica are the only ‘permitted species’ in NSW and are also the only willows not declared as ‘Weeds of National Significance’. In Australia, there are two sterile, female clones of S. x calodendron (another hybrid of S. cinerea). These may be acceptable, but only where the plants in question can be confirmed as sterile.

The banned species should be declared W2 noxious throughout NSW. This should help (a) with their elimination where landholders might refuse to give up these willows and (b) with the reduction of legal barriers to their removal from ‘State Protected Lands’ in NSW.

Don’t buy or plant varieties of S. cinerea, e.g. the female ‘Kilmarnock’. Nurseries throughout Australia should follow the lead of NSW and sell only the three ‘permitted species’.
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See     http://www.ffp.csiro.au/publicat/articles/willows
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