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SPECIES SUMMARY 

Acacia saligna has become an invasive weed both within Australia and internationally. However, utilization of the species for dryland salinity management in the Wheatbelt will most likely pose a minimal weed risk because it is endemic to the south-west of Western Australia, with it natural range encompassing the Wheatbelt region. The weed risk posed by A. saligna within the south-west may increase if traits such as increased pest and disease resistance, or tolerance to adverse environmental conditions, are selected for as part of the species domestication program. Problems may also arise if genetically differentiated provenances are moved around the landscape in the south-west. These issues are beyond the scope of this weed risk assessment but will need to be addressed as part of the domestication of A. saligna. Due to the differing weed risk posed by A. saligna in south-western Australia and the rest of the country we have attempted to give two separate answers to each of the questions in this assessment. One answer is for south-western Australia and one answer is for the rest of the country. WA – Answer for south-western Australia. EA – Answer for elsewhere in Australia.
INVASIVENESS

1. Does the species have a documented environmental weed history?

a) Is an environmental weed in Australia

b) Is an environmental weed overseas

c) Species not known to be an environmental weed but there are environmental weed species in the genus

d) Genus has no known environmental weeds

Acacia saligna has become a weed in many areas where it has been introduced (Blood 2001; Muyt 2001; Swarbrick and Skarratt 1994). The species is naturalized in all states of Australia and all regions of the world which experience a Mediterranean-like climate (Fox 1995; Muyt 2001). It is a problematic weed in South Australia, where it is widespread in the south of the state and out-competes native vegetation (Virtue and Melland 2003). It is reportedly not as problematic in Victoria or New South Wales, although John Hosking believes it has the potential become more problematic in New South Wales.  Until the mid 1990’s A. saligna was considered one of South Africa’s most problematic weeds, forming dense stands in conservation areas, water catchments and agricultural lands, replacing indigenous vegetation and interfering with agricultural practices (Morris 1999). The weed risk posed by A. saligna has been reduced in South Africa by the introduction of the Gall Rust fungus as a biological-control (Morris 1999).

2. What is the species’ ability to establish in competition with other plant competitors and pests, such as weeds or native species, in trial plots or other situations?  

a) Establishment superior to other plant species (90 - 100% establishment, other plants suppressed)

b) Establishment relatively unimpeded (50 - 89% establishment) (EA)
c) Establishment impeded (10 - 49% establishment) (WA, will be affected by degree of disturbance)
d) Establishment impeded significantly (<10% establishment)

e) Don’t know

I have not found information relating to the establishment of A. saligna in competition with weeds in Western Australia. Wayne O’Sullivan, Dan Huxtable and I have discussed this and cannot reach an agreement regarding the species alibility to compete in mixed plots. Dan believes there is substantial observational experience to suggest that A. saligna is unlikely to establish from seed in plots on agricultural land without significant intervention (i.e. control of annual weeds or protection from grazing). Although, in South Australia A. saligna has been observed establishing in vegetation, including both dense native groundcover and weeds, apparently from both sucker and seedling growth (Virtue and Melland 2003). It is also used extensively in direct seeding work on the Yorke Peninsular in South Australia, because of its vigour (J. Virtue pers comm.). I have observed individual plants establishing in Banksia woodland in Kings Park. I believe we can conclude that the ability of A. saligna to establish under competition from pre-existing vegetation is low, but it will be highly competitive if it germinates at the same time as other vegetation, such as following a fire or heavy grazing. John Virtue has suggested the answer to this question could be 50 - 89% survival after disturbance. John Hosking independently made a similar claim. The competitiveness of A. saligna is due to its aggressive growth, extensive root system and tolerance of poor environmental conditions (Morris 1999; Witkowski 1991). In addition, the fast growth and broad canopy of A. saligna is reported to suppress weed growth (Abebe 1994). 

3.  To what degree can the species tolerate herbivory pressure?

a) Is not palatable and is rarely grazed

b) Will tolerate continuous grazing for an extended period of time

c) Will tolerate rotational grazing all year round (WA/EA) (when established)

d) Will tolerate some grazing at particular times of the year

e) Has low tolerance to grazing, plants are easily killed

f) Don’t know

Mature plants of A. saligna will tolerate regular (although not continuous) grazing all year round. Kangaroos and rabbits have been observed to graze and kill recently planted A. saligna, sometimes preferentially in mixed species plantings (Wayne O’Sullivan pers. comm.). Mature A. saligna can probably tolerate regular grazing by re-sprouting from the roots and trunk (Morris 1999; Witkowski 1991). Observations support the notion that there is significant variation in suckering and coppicing ability within the species (Dan Huxtable pers. comm.). There is probably a significant genetic component underpinning these traits.

4.  What is the species’ ability to persist as a long-term sward or stand without management? 

a) Plant numbers increase substantially with successive reproductive cycles to form a near monoculture

b) Plant numbers remain at a steady level, persisting as a significant component of a mixed sward/stand

c) Plant numbers decline slowly over successive years so that it becomes a minor component of the vegetation

d) Plant numbers decline rapidly over successive years so that only occasional plants can be found

e) Don’t know

Information regarding the rate of seedling survival of A. saligna in Western Australia has not been found. Dan believes that if the seedlings of A. saligna are able to survive the first 12 months from germination, they are likely to survive and persist. A study conducted in New South Wales found that 56 % of A. saligna seedlings, that emerged when a fire stimulated germination, died after 1 week (Tozer 1998). I think this indicates that persistence is probably average, with only 10 - 50% of established seedlings surviving more that 2 years. Individuals of A. saligna planted on farmland in Western Australia typically persist for 5-15 years (Dan Huxtable pers. comm.). The weediness of A. saligna is partially attributed to the species large seed set, the persistence of seed-bank and high germination rates (Morris 1999; Witkowski 1991). So even though seedling establishment may only be low this may be compensated for by large seed production.
5.  Is the plant likely to rapidly colonise a site?

a) 
At least 30 plants are found growing > 5 m from the original plots in the second or third years after planting for annuals, or within 10 years for perennials

b) 
At least 30 plants are found growing > 1 m from the original plots in the second or third years after planting for annuals, or within 10 years for perennials

c) 
At least 5 plants are found growing > 1 m from the original plots in the second or third years after planting for annuals, or within 10 years for perennials (WA/EA once plants are of reproductive age)

d) 
No plants are found outside the plot, or plants are found growing within 1m of the original plots in the second or third years after planting for annuals, or within 10 years for perennials

e) 
Don’t know

In South Africa most seed from A. saligna falls directly below the canopy (Holmes et al. 1987; Milton and Siegfried 1981). It seems likely that the situation will be similar in Western Australia. The primary biotic dispersal mechanism for A. saligna seed in Western Australia is unknown, although in South African ants and birds are reported to disperse seeds (Fox 1995). Muyt (2001) states that in south-eastern Australia A. saligna is spread long distances by birds. In general, Acacia seed with large red arils is bird dispersed, and seed with smaller colourless arils is ant dispersed (New 1984). The arils of A. saligna are small and colourless, suggesting ants may be the primary biotic dispersal agent in Western Australia. This is the conclusion reached by Virtue and Melland (2003). Long distance transport by ants will probably be uncommon, although I have not read any studies that discuss it. John Majer from Curtin University says that the aril-type of A. saligna has evolved as an ant attractant. He has recorded ants from the genera Rhytidoponera and Melophrous rapidly removing seed from under trees. The seed is taken into nest where the arils are removed. The seed is undamaged and will create a buried seed store.  

6. Will the species establish and reproduce in low-nutrient Australian soils?

a) Establishment and reproductive ability uninhibited in low-nutrient soils

b) Establishment and reproductive ability reduced in low-nutrient soils (WA/EA)

c) Establishment and reproductively severely diminished in low-nutrient soils

d) Establishment and reproduction not likely in low-nutrient soils without soil additives

e) Don’t know

The environmental niches most commonly occupied by Acacia saligna are relatively nutrient rich, even within the generally nutrient poor environment of its natural range, for example streamlines, lake margins and edges of granite rocks. This has been exaggerated since clearing and the development of agriculture across much of its range, with increased disturbance and high nutrient runoff collecting in these zones, and the reduction in competition, stockpiling of topsoil and improved drainage in areas such as road verges.  While some diminution of reproductive ability is observed with poor soils, the availability of water is a much more significant determinant of growth and seed production. In literature from elsewhere, Acacia saligna can reportedly tolerate nutrient poor soils (El-Lakany 1987), however the growth performance of the species is better on nutrient rich substrates (El-Baha et al. 2003; El-Lakany 1987; Jasper et al. 1989; Koreish et al. 1997). One of the factors that strongly influences the weedy distribution of A. saligna is South Africa was found to be soil nutrients (Higgins et al. 1999). No literature was found that dealt with the impact of additional soil nutrients on the reproductive potential of the species, although I have observed the species to flower and set large seed crops in unfertilized sandy soils.

Acacia saligna forms symbiotic associations with nitrogen-fixing bacteria and mychorizzal fungi. Studies show that, depending on soil conditions, biomass productivity of A. saligna is increased substantially by inoculation with root-nodule bacteria (Hatimi 1999; Koreish et al. 1997) and mycorrhizal fungi (Hatimi 1999; Hatimi et al. 1997; Jasper et al. 1989; Quatrini et al. 2003). Acacia saligna does not display specificity for root symbionts and instead can form associations with a large range of species native to soil both in Western Australia and elsewhere, including root-nodule bacteria of other commonly grown crop plants. We regularly find root-nodules on A. saligna seedlings growing in previously sterilized potting mix. Root-nodule bacteria and mychorrizal fungi, that are able to form associations with A. saligna, will therefore probably be present in the soil of most parts of south-western Australia. Once again, the impact of root symbionts on reproductive potential is unknown. 
7. I. How likely is long-distance dispersal (>100m) by birds? 

a) Common

b) Occasional

c) Unlikely

d) Don’t know

I don’t know how often bird transport of seed will occur. As already discussed above, some references suggest birds will move seed, but we have not observed it to occur (i.e. we have not observed birds actively foraging under A. saligna or seen Acacia seed in bird droppings). The majority of seed from A. saligna appears to fall directly beneath the parent tree, and the primary dispersal agent appears to be ants, which would not be expected to transport seed long distances. I believe A. saligna seed could survive passage through a bird gut because work has shown the A. saligna seed can survive treatment with concentrated acid, at high temperatures, for a number of hours (Shaybany and Rouhani 1976).

7II. How likely is long-distance dispersal (>100m) by wild animals? 

a) Common

b) Occasional

c) Unlikely

d) Don’t know

The seed of African Acacia can survive passage through the gut of some mammals (New 1984). As discussed above, A. saligna seed can survive treatment with acid, so such dispersal is therefore possible. Acacia saligna seed is large and does not have characteristics that will lead to it adhering to the hair or skin of animals.

7III. How likely is long-distance dispersal (>100m) by water? 
a) Common

b) Occasional

c) Unlikely

d) Don’t know

In my experience viable seed of A. saligna does not float readily, but Milton and Hall (1981) claim that A. saligna seed is transported by water in South Africa, as does Muyt (2001). The species shows a preference for riparian habitats, occasionally growing in the bed of ephemeral streams. It is likely that rapidly flowing water of sufficient volume could transport A. saligna. In the Jerdacuttup River area A. saligna was spread along a road verge for several kilometres after sand that contained seed was quarried from the bed of river for use as road base (Wayne O’Sullivan pers. comm.).

7IV. How likely is long-distance dispersal (>100m) by wind? 

a) Common

b) Occasional

c) Unlikely

d) Don’t know

The seed of A. saligna is large and does not have the morphology to facilitate wind transport.  

8I. How likely is long-distance dispersal (>100m) accidentally by people and vehicles? 
a) Common

b) Occasional

c) Unlikely

d) Don’t know

Due to the morphology of A. saligna seed I believe it is unlikely that it could be accidentally transported by people or vehicles by adhering to clothes or in dirt. However, large volumes of seed can build up in the soil under A. saligna trees. Seed densities of around 1400 to 3600 seed per m2 have been reported for populations of A. saligna growing in New South Wales (Tozer 1998), and densities of 5000 seed per m2 have been reported in South Africa, with most seed in the top 8 cm, although in loose sandy soil some seed was found at 35 cm (Milton and Siegfried 1981). I believe this makes it likely that the seed can be accidentally moved in soil from earth-works. Muyt (2001) reports that seed is moved by grading. 

The species can reproduce via root suckers, although as I have already noted above sucking propensity appears to vary depending on provenance. Fox  (1995) cites an example of plants being harvested by uprooting in winter and leaving a hollow that becomes surrounded by a ring of root shoots. We have observed dense populations of A. saligna distributed down road verges that may be the result of suckering following grading. The accidental movement of root fragments via earth-works is therefore also a possibility.
8II. How likely is long-distance dispersal (>100m) accidentally by contaminated produce? 

a) Common

b) Occasional

c) Unlikely

d) Don’t know

Acacia saligna produces seed in November to January (Fox 1995) which coincides with grain harvesting in south-western Australia. However, we believe 
it is highly unlikely that A. saligna seed could become a contaminant of agricultural crops. These crops are harvested above ground level, either directly by taking grain from upright stems or by picking up material that has been piled in rows to facilitate moisture loss prior to harvest.
8III.  How likely is long-distance dispersal (>100m) accidentally by domestic/farm animals? 

a) Common

b) Occasional

c) Unlikely

d) Don’t know

The seed of African Acacia can survive passage through the gut of some mammals (New 1984), is therefore possible if could be transported in the gut of livestock. This would need to be confirmed. Acacia saligna seed is large and does not have characteristics that will lead to it adhering to the hair or skin of livestock.
9I. What is the species’ minimum generation time? 

a) ( 1 year

b) 2-3 years

c) >3 years/never

d) Don’t know

Acacia saligna has been observed to flower when 15 months old (Ryan and Bell 1989) and flowers heavily after 2 to 3 years (Maslin et al. 1998).
9II. What is the species’ average seed set?

a) High (>1000 m-2/year for woody species, >5000 m-2/year for herbaceous species)

b) Low

c) None

d) Don’t know

Seed densities of around 1400 to 3600 seed per m2 have been reported for populations of A. saligna growing in New South Wales (Tozer 1998), and densities of 5000 seed per m2 have been reported in South Africa (Milton and Siegfried 1981). The higher seed set of A. saligna in South Africa compared to New South Wales is attributed to a lack of seed predation. It is possible that seed predation in Western Australia may be even higher than New South Wales.  
9III. What is the species’ seed persistence in the soil seedbank? 
a) > 5 years

b) 2-5 years

c) < 2 years

d) Don’t know

Information regarding the potential longevity of A. saligna seed is not available. Other Acacia are known to persist for more than five years (perhaps up to a century?) (New 1984). Work conducted in New South Wales found that only 12 % of the total seed bank of A. saligna emerged after a fire simulated germination, the remaining seed were viable (Tozer 1998). In South Africa there may have been some viable seed seven years after clearing of adult plants (Holmes et al. 1987).  Holmes (1988) found 100 % and 95 % seed viability in soil for A. saligna after six and eight years. Muyt (2001) claims that seed can remain viable for over a decade.
9IV. Can the species’ reproduce vegetatively? 

a) Yes (with disturbance)
b) Slow (under normal circumstances)

c) No

d) Don’t know

Certain variants of the species, notably subspecies stolonifera, have the propensity to sucker more aggressively than other variants. Environmental factors, such as fire, are also likely to affect suckering.

IMPACTS

1. Could the species reduce the biodiversity value of a natural ecosystem, either by reducing the amount of biodiversity present (diversity and abundance of native species), or degrading the visual appearance?  

a) The species could significantly reduce biodiversity such that areas infested become low priorities for nature conservation and/or nature-based tourism

b) The species could have some effect on biodiversity and reduce its value for conservation and/or tourism (EA)
c) The species would have marginal effects on biodiversity but is visually obvious and could degrade the natural appearance of the landscape

d) The species would not effect biodiversity or the appearance of natural ecosystems (WA)
e) Don’t know

It is probable that in Western Australia A. saligna will not impact the products or services obtained from natural vegetation. It is even likely to enhance biodiversity, as is discussed in the following sections. However, the species’ high fecundity, aggressive growth, extensive root system, and tolerance of poor environmental conditions (Morris 1999; Witkowski 1991) suggest outside its natural range it has a potential for invading and out-competing natural vegetation. In South Australia and South Africa it was found to replace indigenous vegetation (Melland and Virtue 2002; Morris 1999). John Virtue has observed thickets of A. saligna to establish in parts of South Australia. These thickets out-compete native vegetation and will persist for prolonged periods of time, perhaps over a decade, and will re-sprout if cleared.

2.  Does the species have a history of, or potential to in your view, of reducing the establishment of other plant species?  
a) The species can significantly inhibit the establishment of other plants (e.g. regenerating native vegetation) by preventing germination and/or killing seedlings, and/or the species forms a monoculture (EA)
b) The species can inhibit the establishment of other plants and/or does/will become dominant.

c) The species can cause some minor displacement by inhibiting establishment, but will not become dominant. (WA)
d) The species does not inhibit the establishment of other plants.

e) Don’t know

As noted above, it is unlikely that in Western Australia A. saligna will exclude the establishment of natural vegetation, although it will compete strongly for nutrients and other resources (particularly water) after disturbance, especially fire. It is a pioneer species (Fox 1995) and may actually facilitated the establishment of other plants in disturbed environments as part of a species succession, such as through the provision of shelter or nutrients via litter-fall. The research literature shows that outside it natural range it will out-compete natural vegetation. For example, Virtue and Melland (2003) report that in the upper South-East and on the Eyre Peninsula of South Australia, A. saligna forms thickets and out-competes local native species. These authors also suggest that after a fire rapid seedling growth combined with rapid suckering growth from adult plants may significantly interfere with regeneration of native woody species in South Australia. In a case study from southern Cyprus, Christodoulou (2003) shows that invasion by Acacia saligna into the Akrotiri salt marshes has resulted in significant environmental damage. There has been a reduction in species richness, with the degree of reduction directly related to the density of A. saligna. There have been changes in plant community structure and species composition, reduced species richness, and local extinctions. Studies have found that the crops growing in the vicinity of A. saligna plantings exhibited depressed growth (Droppelmann et al. 2000a; Knight et al. 2002; Unkovich et al. 2003).
3. Could the species alter the structure of any native ecosystems at risk of invasion from this species by adding a new strata level? 

a) Will add a new strata level, and could reach medium to high density

b) Will add a new strata level, but at low density

c) Will not add a new strata level 
d) Don’t know

Unlikely to add a new stratum, there is already a shrub level present in areas where the species may naturalise.

4.  Could or does the species restrict the physical movement of people, animals, and/or water? 

a) Species infestations could become impenetrable throughout the year, preventing the physical movement of people, animals and/or water

b) Species infestations could significantly slow the physical movement of people, animals and/or water throughout the year

c) Species infestations could slow the physical movement of people, animals and/or water at certain times of the year or provide a minor obstruction throughout the year.

d) Species infestations have no effect on physical movement

e) Don’t know

Acacia saligna is a shrub to small tree, the species is not prickly, which will allow people and animals to ‘push through’ stands. Research from South Africa suggests that heavy germination and suckering can form dense stands (Morris 1999). I envisage these could act as a physical barrier to the movement of people, animals, vehicles and machinery. John Virtue says that in South Australia he has only ever observed the species to form isolated clumps or thickets, not large impenetrable stands.
5. Is the species toxic to animals, have spines or burrs, or host other pests or diseases that could impact on native fauna and flora? 

a) Yes

b) No
There are no known ill-effects on native fauna or flora from this species.

6.  Does the species have, or show the potential to have, a major effect on fire regime? 

a) Major effect on frequency and/or intensity  (in some situations overseas)

b) Minor impact on frequency and/or intensity (EA)
c) No effect (WA)
d) Don’t know

The foliage of A. saligna has a high moisture content and does not burn readily, the dry litter-layer does burn but this decomposes readily and provides only a small quantity of combustible biomass at any one time (Wilgen and Richardson 1985). Models show that fire intensity and spread is lower in A. saligna than South African fynbos, under most climatic conditions (Wilgen and Richardson 1985). Given these characteristics, it is conceivable that planted areas of A. saligna could act as barriers to grass fires in farming landscapes. Elsewhere however, the situation may be different, for example in the semi arid zone of Cyprus, Kyriacou (2006) reports that invasion by A. saligna increases the accumulation of flammable leaf litter. This build up of flammable material, and the accumulation of a large, dormant fire-stimulated seedbank, combines with the species fast growth rate to allow a dominance over native vegetation after fire.  It is unlikely to have any impact on fire in WA as it is already a part of the ecosystem across a wide area.
7I.  Could the species provide food or shelter for pest animals? 
a) Yes (EA)
b) No (WA)
c) Don’t know

In south-western Australia I believe A. saligna will provide food and shelter for fauna. The species is not to support a diverse range of insects, along with other insects and arachnids that predate them (Berg 1980a; Berg 1980b; Berg 1980c; Majer 1979).  The use of A. saligna for agroforestry in Western Australia is may therefore have a positive impact on biodiversity, although this would need to be confirmed.  

In the rest of Australia A. saligna is likely to reduced food and shelter due to its propensity for out-competing native vegetation. I have not read reports that claim it harbours pest species. John Virtue does not believe the characteristics of A. saligna thickets favours vertebrate pest such as rabbits.
7II. Does the species have, or show the potential to have, a major effect on nutrient levels?  

a) Will significantly increase soil nutrient levels

b) Will significantly decrease soil nutrient levels 

c) Will have minimal effect on soil nutrient levels

d) Don’t know

Acacia saligna does impact the nutrient content of soil. In South Africa litter fall from A. saligna increases soils fertility relative to indigenous vegetation, increasing N, Ca, Mg, K, Mn and B, whilst decreasing Fe (Musil 1993; Musil and Midgely 1990). Since it is nitrogen-fixing Acacia saligna will probably lead to net nitrogen inputs into soil.
7III. Could the species reduce water quality or cause silting of waterways? 
a) Will significantly reduce water quality or cause silting of waterways

b) May have some effect on water quality or silting of waterways in a small number of ecosystems

c) Minor or no effect on water quality 

d) Don’t know

Acacia saligna is able to produce an extensive root system, penetrating to a vertical depth of up to 3.5 meters, and to a lateral extent of 12 meters (El-Lakany and Mohamed 1993a; El-Lakany and Mohamed 1993b; Nasr et al. 2005). The highest density of roots is in the top 100 cm of soil (El-Lakany and Mohamed 1993a; El-Lakany and Mohamed 1993b). I have not found work that specifically discusses the impact of A. saligna on soil stability, but I think that the species will increase soil stability.  Acacia saligna has been planted to stabilise sand blow outs on the Swan coastal plain north of Perth. Rapid growth and ease of establishment enhance the usefulness of the species for this purpose (D. Huxtable pers. comm.).
7IV. Does the species have, or show the potential to have, a major effect on the soil water table?  

a) Will significantly lower the water table

b) Will have no effect

c) Don’t know

In Western Australia the species grows in a variety of habitats, although it shows a preference for habitats with greater soil moisture availability, and it is considered to be highly responsive to supplemental irrigation (El-Lakany 1987; Maslin 2001). Acacia saligna uses more water than annual crops, studies have shown that it can de-water the soil profile to a depth of 6 meters (Droppelmann et al. 2000b; Knight et al. 2002). Its water use will therefore probably be little different to native ecosystems containing woody, perennial plants.
DISTRIBUTION

Soil types selected: sand, massive earths, red duplex, yellow duplex.
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