





Impact Assessment Record

Scientific name: Acer pseudoplatanus L.

Common name: Sycamore Maple

QUESTION COMMENTS RATING | CONFIDENCE

Social

1. Restrict human access? | Sycamore maple is a tree species reported to occur in riparian habitats, which can form dense infestations (Weber H MH
2003). Therefore it could form a major impediment in accessing waterways.

2. Reduce tourism? Unknown; The species is cultivated as an ornamental tree and can form dense infestations (Weber 2003). M L
Therefore having the potential to affect aesthetics or restrict some activities; however there is no evidence of the
species impacting upon recreation and tourism.

3. Injurious to people? People have been reported to have allergic reactions to the species’ pollen (Shah & Lin 2004). ML H

4. Damage to cultural Unknown; The species is cultivated as an ornamental tree and has an extensive root system (Muyt 2001). M L

sites? Therefore having the potential to affect aesthetics or damage infrastructure with its roots; there is no evidence
however of this occurring.

Abiotic

5. Impact flow? The species is reported to invade riparian habitats (Muyt 2001). There is no evidence however of the species L M
restricting flow.

6. Impact water quality? The species is a deciduous tree that is reported to occur in riparian habitats (Muyt 2001). As a deciduous species M L
alteration of seasonal light levels and changes to nutrient cycling could impact water quality, the impact this
species has on water quality has not been reported however.

7. Increase soil erosion? A large tree reported to have an extensive root system (Muyt 2001). L MH
Therefore there would be a low probability of the species being associated with large scale soil movement.

8. Reduce biomass? Sycamore maple can be a large tree, growing to 35m and forming dense infestations. It may displace certain ML MH
species from the undergrowth by decreasing light levels and litter accumulation reducing diversity (Blood 2001;
Weber 2003). It is not reported however to eliminate the undergrowth and therefore invasion by sycamore maple
is likely to result in a direct replacement of biomass or possibly a net increase.

9. Change fire regime? Reported to be extremely flammable during summer in Spain, but has a low Calorific power (Nuiiez-Regueira, M L
Afién & Castifieiras 1997). Unknown however how this will impact on the fire regime of Australian vegetation.

Community Habitat

10. Impact on composition | EVC= Swampy Riparian Woodland (E); CMA= Corangamite; Bioreg= Otway Plain; VH CLIMATE potential. MH MH

(a) high value EVC

A tree species which is reported to form dense infestations, altering light levels displacing the majority of species
and impeding regeneration (Weber 2003). Being a deciduous species its litter is reported to cause displacement of
ground flora as it accumulates (Blood 2001). Therefore Sycamore maple is able to cause displacement within
various layers.




Impact Assessment Record

Scientific name: Acer pseudoplatanus L.

Common name: Sycamore Maple

QUESTION COMMENTS RATING | CONFIDENCE
EVC= Sedgy Riparian Woodland (D); CMA= Corangamite; Bioreg= Otway Plain; VH CLIMATE potential. MH MH
(b) medium value EVC A tree species which is reported to form dense infestations, altering light levels displacing the majority of species
and impeding regeneration (Weber 2003). Being a deciduous species its litter is reported to cause displacement of
ground flora as it accumulates (Blood 2001). Therefore Sycamore maple is able to cause displacement within
various layers.
EVC= Riparian Forest (LC); CMA= Corangamite; Bioreg= Otway Ranges; VH CLIMATE potential. MH MH
(c) low value EVC A tree species which is reported to form dense infestations, altering light levels displacing the majority of species
and impeding regeneration (Weber 2003). Being a deciduous species its litter is reported to cause displacement of
ground flora as it accumulates (Blood 2001). Therefore Sycamore maple is able to cause displacement within
various layers.
11. Impact on structure? A tree species which is reported to form dense infestations, altering light levels displacing the majority of species H MH
and impeding regeneration (Weber 2003). Being a deciduous species its litter is reported to cause displacement of
ground flora as it accumulates (Blood 2001). Therefore Sycamore maple is able to cause displacement within all
layers.
12. Effect on threatened Unknown; there is no evidence of this reported. MH L
flora?
Fauna
13. Effect on threatened Unknown; there is no evidence of this reported. MH L
fauna?
14. Effect on non- Significant alteration of habitat in terms of flora composition could have a significant impact on food supply for M L
threatened fauna? fauna species. The degree to which this species would impact on Australian fauna has not been quantified
however.
15. Benefits fauna? Has nectar bearing flowers (Blood 2001). The species could therefore provide some assistance in terms of food MH M
for insects or birds.
16. Injurious to fauna? There is no evidence of this reported. L M
Pest Animal
17. Food source to pests? The flowers are reported to be attractive to bees (Blood 2001). ML MH
18. Provides harbor? A tree species of up to 35m which is reported to form dense infestations (Blood 2001; Weber 2003). It could M L

therefore be capable of providing shelter to pest fauna; no specific species have been reported however.




Impact Assessment Record

Scientific name: Acer pseudoplatanus L.

Common name: Sycamore Maple

QUESTION COMMENTS RATING | CONFIDENCE

Agriculture

19. Impact yield? Reported to naturalise in regenerating forest (Webb, Sykes & Garnock-Jones 1988). It is not reported however to L MH
impact on forestry operations and in Europe is itself a plantation timber (Brunet 2007). Therefore it is not
reported as a pest of agriculture.

20. Impact quality? Reported to naturalise in regenerating forest (Webb, Sykes & Garnock-Jones 1988). It is not reported however to L MH
impact on forestry operations and in Europe is itself a plantation timber (Brunet 2007). Therefore it is not
reported as a pest of agriculture.

21. Affect land value? Reported to naturalise in regenerating forest (Webb, Sykes & Garnock-Jones 1988). It is not reported however to L MH
impact on forestry operations and in Europe is itself a plantation timber (Brunet 2007). Therefore it is not
reported as a pest of agriculture.

22. Change land use? Reported to naturalise in regenerating forest (Webb, Sykes & Garnock-Jones 1988). It is not reported however to L MH
impact on forestry operations and in Europe is itself a plantation timber (Brunet 2007). Therefore it is not
reported as a pest of agriculture.

23. Increase harvest costs? | Reported to naturalise in regenerating forest (Webb, Sykes & Garnock-Jones 1988). It is not reported however to L MH
impact on forestry operations and in Europe is itself a plantation timber (Brunet 2007). Therefore it is not
reported as a pest of agriculture.

24. Disease host/vector? There is no evidence of this. L M




Invasiveness Assessment Record

Scientific name: Acer pseudoplatanus L.

Common Name: Sycamore Maple

QUESTION COMMENTS RATING | CONFIDENCE
Establishment
1. Germination Germination is reported to occur in spring (Muyt 2001). MH MH
requirements?
2. Establishment Tolerant of some shade is naturally a gap coloniser, preferring moist soil (Weber 2003). MH MH
requirements? Seeds can germinate under dense shade (Blood 2001).
3. How much disturbance | Invasive in woodland, forest and riparian vegetation (Muyt 2001). MH MH
is required?
Growth/Competitive
4. Life form? Other; Deciduous tree (Muyt 2001). L MH
5. Allelopathic The decomposing leaves of Acer species are reported to have inhibitory properties while decomposing and then MH MH
properties? stimulatory compounds when decomposed (Rice 1984).
6. Tolerates herb Seedlings are sensitive to grazing (Blood 2001). MH MH
pressure? Can coppice if damaged (Muyt 2001).
86% of young trees in a plantation in Europe were reported to be damaged by voles, which strip the bark form the
lower stem and can kill the tree (Evans et al 2006).
Once more than 30cm tall seedlings are reported capable of surviving severe browsing events (Harmer 2001).
As a mature tree the species is reported to sustain herbivory from aphids and other insects with some effect on the
plants reproductive capacity (Leather 2000).
7. Normal growth rate? Reported to be one of the fastest growing hardwood trees of Europe (Cronk & Fuller 1995) H MH
8. Stress tolerance to Tolerant of frost (Blood 2001). MH MH
frost, drought, w/logg, | Reported as having some tolerance to salinity (Paludan-Miiller et al 2002).
sal. etc? Can coppice if damaged (Muyt 2001). This may suggest an ability to recover after fire.
Reported to occur in areas of waterlogged soil (Iszkulo et al 2005; Kelly & Iremonger 1997).
Trees reported to have sustained damage after a sever drought (Morecroft & Roberts 1999).
Is highly vulnerable to cavitations under drought conditions (Lemoine, Peltier & Marigo 2001).
Reproduction
9. Reproductive system Reproduces sexually, pollinated by insects, then produces seed (Blood 2001). ML MH
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Scientific name: Acer pseudoplatanus L.

Common Name: Sycamore Maple

QUESTION COMMENTS RATING | CONFIDENCE
10. Number of propagules | Produces up to 10,000 seeds annually (Weber 2003) H MH
produced?
11. Propagule longevity? In Europe it is reported that no persistent seedbank develops as mass germination takes place in spring. It is not M L
known whether a seedbank could accumulate in Australia (Muyt 2001).
12. Reproductive period? In Europe the species is reported to live for 400 years (Muyt 2001). H MH
13. Time to reproductive Usually reaches maturity within 5 and 10 years (Muyt 2001). L MH
maturity? The juvenile period is 20-25 years (Weber 2003). While there is conflicting data on time taken to reach maturity
the minimum still appears to be five years or more.
Dispersal
14. Number of Seed dispersal is via wind and water (Muyt 2001). MH MH
mechanisms?
15. How far do they With water as a dispersal agent, seeds are capable of being dispersed distances greater than 1km (Vogt, Rasran & H MH

disperse?

Jensen 2004).




Potential distribution of Acer pseudoplatanus in Victoria

Scientific name: Acer pseudoplatanus L.
Common name(s):  Sycamore maple
Status:

Habitat:

A deciduous tree native to Europe Acer pseudoplatanus is reported to grow in damp to wet sclerophyll forest, riparian vegetation moist and fertile
woodlands, wetland woods, roadsides and secondary and regenerating forest (Blood 2001; Carr, Yugovic & Robinson 1992; Kelly & Iremonger 1997
Muyt 2001; Webb et al 1988). The species is tolerant of shade, frost and salt spray but susceptible to drought (Blood 2001; Lemoine, Peltier & Marigo
2001).

Potential distribution produced from CLIMATE modelling refined by applying suitable landuse and vegetation type overlays with CMA boundaries

MAP OVERLAYS USED.
Land Use:

Forest private plantation; forest public plantation

Broad vegetation types
Coastal grassy woodland; lowland forest; swamp scrub; sedge rich
woodland; moist foothills forest; montane moist forest; plains
grassy woodland; valley grassy forest; herb-rich woodland,;
montane grassy woodland; riverine grassy woodland; riparian forest

Colours indicate possibility of Acer pseudoplatanus infesting these
areas.

B Red = Very high Yellow = High
Orange = Medium Green = Likely

In the non-coloured areas the plant is unlikely to establish as the climate,
soil or landuse is not presently suitable.




Present distribution of Acer pseudoplatanus in Victoria

Scientific name: Acer pseudoplatanus L.
Common name(s):  Sycamore maple
Status:

Habitat:

A deciduous tree native to Europe Acer pseudoplatanus is reported to grow in damp to wet sclerophyll forest, riparian vegetation moist and fertile
woodlands, wetland woods, roadsides and secondary and regenerating forest (Blood 2001; Carr, Yugovic & Robinson 1992; Kelly & Iremonger 1997
Muyt 2001; Webb et al 1988). The species is tolerant of shade, frost and salt spray but susceptible to drought (Blood 2001; Lemoine, Peltier & Marigo
2001).
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Impact Assessment Record

Scientific name: Agapanthus praecox subsp. orientalis

Common name: Agapanthus

QUESTION COMMENTS RATING | CONFIDENCE
Social
1. Restrict human access? | Clumps reach height of 60cm (Blood 2001), likely to cause minimal restriction to human access. L MH
2. Reduce tourism? Not described as affecting recreational uses, but as a well known ornamental species (Walsh & Entwisle 1994) ML MH
with the ability to form monocultures (ARC 2004) it would impact on natural area aesthetics.
3. Injurious to people? Leaves, rhizome and sap are poisonous. Can cause severe ulceration in the mouth and burning sensation and MH MH
rashes on skin. Especially toxic to children (Shepherd 2004). Highly toxic.
4. Damage to cultural ‘The large growing varieties will crack restricting concrete (Robertson 2007)’. Potential to cause moderate MH ML
sites? structure effect.
Abiotic
5. Impact flow? Described to invade terrestrial habitats (Carr et al 1992), so unlikely to impact on water flow. L MH
6. Impact water quality? Described to invade terrestrial habitats (Carr et al 1992), so unlikely to impact on water quality. L MH
7. Increase soil erosion? ‘A. praecox is also an excellent plant to use to stabilize a bank and to prevent erosion (Notten 2004). Decreases L
the probability of soil erosion.
8. Reduce biomass? Biomass may increase in understorey due to extensive underground root mass, dense clumping habit (BMCC L
2008) and ability to form monocultures (ARC 2004).
9. Change fire regime? The presence of thick fleshy leaves (BMCC 2008) could indicate low flammability, and although not ML
documented, in the event of fire may reduce fire intensity of the understorey.
Community Habitat
10. Impact on composition | EVC=Plains Grassland (E); CMA= Corangamite; Bioreg= Otway Plain; VH CLIMATE potential. ‘Forms dense H M
(a) high value EVC monocultures that exclude all other species (ARC 2004)’. ‘Dense clumping roots of Agapanthus displace all other
vegetation (BMCC 2008)’. Described as a ‘serious threat to one or more vegetation formations in Victoria’,
invading lowland grassland & grassy woodland (Carr et al 1992). Monoculture; displaces all species within
understorey.
EVC=Coastal Headland scrub (D); CMA= Corangamite; Bioreg= Otway Ranges; VH CLIMATE potential. H M
(b) medium value EVC ‘Forms dense monocultures that exclude all other species: one cliff infestation at Piha was found to cover an area

of over 1000m* (ARC 2004)’. Has spread widely along foreshores (GCB 2003) and described as a ‘serious threat
to one or more vegetation formations in Victoria’, invading dry coastal vegetation (Carr et al 1992). Monoculture;
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Scientific name: Agapanthus praecox subsp. orientalis

Common name: Agapanthus

QUESTION COMMENTS RATING | CONFIDENCE
displaces all species within understorey.
EVC= Rocky Outcrop Shrubland (LC); CMA= Glenelg Hopkins; Bioreg= Central Victorian Uplands; VH H M
(c) low value EVC CLIMATE potential. ‘Forms dense monocultures that exclude all other species: one cliff infestation at Piha was
found to cover an area of over 1000m> (ARC 2004)’. Invades rocky inland cliffs and low scrub (ARC 2004) and
described as a ‘serious threat to one or more vegetation formations in Victoria’, invading rock outcrop vegetation
(Carr et al 1992) Monoculture; displaces all species within understorey.
11. Impact on structure? ‘Forms dense monocultures that exclude all other species (ARC 2004)’, though largely only understorey layer MH M
affected. Major effect on <60% of the floral strata.
12. Effect on threatened Dense clumping roots of Agapanthus displace all other vegetation (BMCC 2008) forming monocultures (ARC MH L
flora? 2004), However, not specifically described impacting on threatened flora.
Fauna
13. Effect on threatened Dense clumping roots displace all other vegetation (BMCC 2008) forming monocultures (ARC 2004), with MH L
fauna? potential to reduce faunal habitat and food source, however, was not specifically described impacting on
threatened fauna.
14. Effect on non- Dense clumping roots displace all other vegetation (BMCC 2008) forming monocultures (ARC 2004), with M L
threatened fauna? potential to reduce faunal habitat and food source, however, was not specifically described impacting on native
fauna.
15. Benefits fauna? ‘Leaves and rhizomes poisonous, Sticky sap can cause severe ulceration in the mouth (Blood 2001)’. ‘Plants L M
seem to be immune to the predation of rabbits (PFAF 2004)’. Described as having ‘low’ palatability to goats
(MLA 2007). No benefits to native fauna were found documented - Unlikely to provide support to desirable
species.
16. Injurious to fauna? Described as being toxic to humans, causing severe ulceration in the mouth and skin rashes (Shepherd 2004), and M ML
is also documented as toxic to other mammal species (P & P Inc.2007). It presumably would have an injurious
affect on some native animals if consumed, though the level of impact is unknown.
Pest Animal
17. Food source to pests? ‘Plants seem to be immune to the predation of rabbits (PFAF 2004)’. Described as having ‘low’ palatability to L M
goats (MLA 2007). Provides minimal food for pest animals.
18. Provides harbor? Its dense clumping habit to a height of 60cm (Blood 2001, BMCC 2008) and formation of monocultures (ARC M M

2004), gives it potential to provide short term harbour to rabbits, however, no information about its ability to
provide harbour was documented in the literature.




Impact Assessment Record

Scientific name: Agapanthus praecox subsp. orientalis

Common name: Agapanthus

QUESTION COMMENTS RATING | CONFIDENCE

Agriculture

19. Impact yield? Documented to invade pasture and form monocultures in some habitats (ARC 2004), and it is described as having M L
low palatability (MLA 2007) and as containing toxic properties (Shepherd 2004). However, its potential to reduce
available grazing land and impact on agricultural yield is unknown.

20. Impact quality? Documented to invade pasture (ARC 2004) but there is no information to suggest would affect agricultural L M
quality.

21. Affect land value? Documented to invade pasture (ARC 2004) but and there is no information to suggest would cause a change in L M
land value.

22. Change land use? Documented to invade pasture (ARC 2004) but and there is no information to suggest would cause a change in L M
land use.

23. Increase harvest costs? | Documented to invade pasture and form monocultures in some habitats (ARC 2004), and it is described as having M L
low palatability (MLA 2007) and as containing toxic properties (Shepherd 2004). However, its potential to
increase harvest costs due to control or animal health costs is unknown.

24. Disease host/vector? Plants were found infected with tomato spotted wilt virus in Tasmania (Wilson et al 2000) . It is unknown if this M M

is an isolated occurrence or if plants occurring on vegetable growing properties would pose any risk.




Invasiveness Assessment Record

Scientific name: Agapanthus praecox subsp. orientalis (F.M.Leight.) F.M.Leight.

Common Name: Agapanthus

QUESTION COMMENTS RATING | CONFIDENCE
Establishment
1. Germination ‘Propagate by division in late winter, or from seed in Spring or Autumn (Burnie et al 1998)’. Appears to require MH M
requirements? natural seasonal disturbances, such as warmer temperatures, for germination. It is documented to reproduce
primarily by vegetative means in Victoria (Walsh & Entwisle 1994) but spreads also by seed (Blood 2001), and
has been described as a ‘notorious self seeder (Robertson 2007)’.
2. Establishment Grows in full sun or under partial shade from trees (Leszczynska-Borys et al 1995). Invades dry schlerophyll MH MH
requirements? forest & woodland and damp schlerophyll forest (Carr et al 1992). Able to establish under moderate canopy
cover.
3. How much disturbance | Not specifically documented occurring in undisturbed vegetation but does establish in natural ecosystems, e.g. MH MH
is required? heathland & heathy woodland, lowland grassland & grassy woodland, dry schlerophyll forest & woodland, damp
schlerophyll forest, riparian vegetation & rock outcrop vegetation (Carr et al 1992).
Growth/Competitive
4. Life form? Bulbous geophphyte (Carr et al 1992). ML MH
5. Allelopathic No alleleopathic properties described from an extensive literature. L M
properties?
6. Tolerates herb ‘Plants seem to be immune to the predation of rabbits (PFAF 2008)’. Described as having ‘low’ palatability to MH
pressure? goats (MLA 2007). Leaves and rhizomes poisonous. Sticky sap can cause severe ulceration in the mouth (Blood
2001). Evidence of minimal herbivory, but appears rarely consumed.
7. Normal growth rate? ‘Naturalise readily soon forming large clumps (Burnie et al 1998)’, ‘Fast-growing perennial (Gardening World H M
Online 2002)’. Spreads rapidly down drainage lines (BMCC 2008). Rapid growth rate.
8. Stress tolerance to Drought resistant (Bodkin 1986). Tolerates light frost (Notten 2004). ‘Marginally frost hardy (Burnie et al 1998). MH M
frost, drought, w/logg, | Grows on foreshores (GCB 2003) - tolerance to salt spray. Spreads rapidly down drainage lines (BMCC 2008) -
sal. etc? some tolerance to waterlogging. A. africanus ‘Blooms profusely after veld fires (Burman & Bean 1985) and A.
praecox as a bulbous geophyte with thick underground rhizomes, is assumed to also survive fire.
Reproduction
9. Reproductive system Documented as reproducing both sexually by seed and vegetatively (rhizome growth or fragments) (Blood 2001). MH MH
10. Number of propagules Seeds numerous (Walsh & Entwisle 1994). No. fruits/ umbel = 30-120 (Av. = 75); seeds/fruit =6-10 (Av.=8) - 4 H
produced? inflorescences x 75 fruits x 8 seeds = 2400 seeds/plant (Leszczynska-Borys et al 1995).
11. Propagule longevity? ‘It [seed] must be kept in the refrigerator or it will perish (Notten 2004). An indication that seed unlikely to L M

survive 5 years under natural conditions.




Invasiveness Assessment Record

Scientific name: Agapanthus praecox subsp. orientalis (F.M.Leight.) F.M.Leight.

Common Name: Agapanthus

QUESTION COMMENTS RATING | CONFIDENCE

12. Reproductive period? Forms dense monocultures (ARC 2004), suggesting infestations would be self-sustaining. H M

13. Time to reproductive ‘Flowering can be expected from their third or fourth year (Notten 2004)’. The time taken for vegetative ML M
maturity? propagules to become separate individuals was not found described.

Dispersal

14. Number of ‘Spread in dumped garden waste and contaminated soil (Blood 2001)’, ‘water and wind (Carr et al 1992)’. MH MH
mechanisms? ‘Spreads rapidly down drainage lines...seed may wash down waterways (BMCC 2008)’.

15. How far do they Dispersal via garden waste, contaminated soil (Blood 2001) or water (Carr et al 1992) could spread a few MH MH
disperse? propagules greater than 1km, but many to 200-1000m.




Potential distribution of Agapanthus praecox subsp. orientalis in Victoria

Scientific name: Agapanthus praecox subsp. orientalis (F.M.Leight.) F.M.Leight.

Common name(s):  Agapanthus

Status:

Habitat:

Native to Cape Province & Natal, South Africa (Pooley 1998), occurring in grassland, on hillsides and rocky outcrops (Batten & Bokelmann 1966, Pooley 1998) along riverbanks &
lake edges (Shepherd 2004), in areas where the rainfall is more than 500 mm per annum, from sea level to 2 000 m (Notten 2004). Invades dry coastal vegetation, heathland &

heathy woodland, lowland grassland & grassy woodland, dry sclerophyll forest & woodland, damp sclerophyll forest, riparian vegetation & rock outcrop vegetation (Carr et al
1992), foreshores (GCB 2003), roadsides (Walsh & Entwisle 1994), drains, low scrub, coastal cliffs, sand dunes, pasture & rocky inland cliffs (ENVBOP 2008, ARC 2004).

Potential distribution produced from CLIMATE modelling refined by applying suitable landuse and vegetation type overlays with CMA boundaries

MAP OVERLAYS USED.
Land Use:
Pasture dryland; pasture irrigation

Broad vegetation types
Coastal scrubs and grassland; coastal grassy woodland; heathy
woodland; lowland forest; heath; swamp scrub; box ironbark forest;
inland slopes woodland; sedge rich woodland; dry foothills forest;
moist foothills forest; montane dry woodland; montane moist forest;
grassland; plains grassy woodland; valley grassy forest; herb-rich
woodland; montane grassy woodland; riverine grassy woodland;
riparian forest; rainshadow woodland.

Colours indicate possibility of Agapanthus praecox subsp. orientalis
infesting these areas.

. Red = Very high Yellow =High
Orange = Medium | Green = Likely

In the non-coloured areas the plant is unlikely to establish as the climate,
soil or landuse is not presently suitable.




Present distribution of Agapanthus praecox subsp. orientalis in Victoria

Scientific name: Agapanthus praecox subsp. orientalis F.M.Leight
Common name(s):  Agapanthus

Status:

Habitat:

Native to Cape Province & Natal, South Africa (Pooley 1998), occurring in grassland, on hillsides and rocky outcrops (Batten & Bokelmann 1966, Pooley 1998) along riverbanks &
lake edges (Shepherd 2004), in areas where the rainfall is more than 500 mm per annum, from sea level to 2 000 m (Notten 2004). Invades dry coastal vegetation, heathland &
heathy woodland, lowland grassland & grassy woodland, dry sclerophyll forest & woodland, damp sclerophyll forest, riparian vegetation & rock outcrop vegetation (Carr et al
1992), foreshores (GCB 2003), roadsides (Walsh & Entwisle 1994), drains, low scrub, coastal cliffs, sand dunes, pasture & rocky inland cliffs (ENVBOP 2008, ARC 2004).

#
#
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Impact Assessment Record

Scientific name: Agrostis capillaris L., Agrostis castellana Boiss. & Reuter

Common name: bent grass

* Refer to ‘Note’ at end of document acknowledging confusing species identification and nomenclature.

QUESTION COMMENTS RATING | CONFIDENCE

Social

1. Restrict human access? | Perennial grass of height 20-80 cm (Tutin et al 1980). There is no information to suggest that A. castellana L MH
would restrict human access.

2. Reduce tourism? There is no information to indicate it would reduce tourism, and as a grass species (Edgar & Forde 1991) it is not L
likely to be obvious as a weed to the ‘average’ visitor.

3. Injurious to people? Nothing was found in the literature to indicate that A. castellana possesses any injurious properties. L

4. Damage to cultural Perennial grass of height 20-80 cm (Tutin et al 1980). No information found to suggest it would cause damage to L

sites? cultural sites.

Abiotic

5. Impact flow? As a terrestrial species it is unlikely to impact on water flow. L

6. Impact water quality? As a terrestrial species it is unlikely to impact on water quality. L

7. Increase soil erosion? It produces rhizomes (Batson 1998) so may decrease the probability of erosion in some situations. L MH

8. Reduce biomass? When displacing native vegetation (DECC 2004), there is potential for direct replacement of biomass, as it would ML M
most likely replace other grass species.

9. Change fire regime? Produces thick dry mats of coarse grass that are very sensitive to fire (Bernaldez 1991). Potential to increase fire M MH
frequency in some of the less fire prone ecosystems it invades, with a likely varying level of impact.

Community Habitat

10. Impact on composition | EVC= Plains Grassland (BCS= E); CMA= West Gippsland; Bioreg= Gippsland Plain; CLIMATE potential=VH. MH MH

(a) high value EVC

Described as a ‘very serious threat’ to several vegetation formations in Victoria (Carr et al 1992), and as
displacing native vegetation (DECC 2004). Thick dry mats suppress annual herbs in pasture (Bernaldez 1991)
and a similar affect is likely in natural systems, as it is documented dominating large areas of permanent
grassland (Hubbard 1968). Potential for major displacement of some dominant species within the ground layer.




Impact Assessment Record

Scientific name: Agrostis capillaris L., Agrostis castellana Boiss. & Reuter

Common name: bent grass

* Refer to ‘Note’ at end of document acknowledging confusing species identification and nomenclature.

QUESTION COMMENTS RATING | CONFIDENCE
EVC= Grassy Dry Forest (BCS= D); CMA= Corangamite; Bioreg= Central Victorian Uplands; CLIMATE MH MH
(b) medium value EVC potential=VH. Described as a ‘very serious threat’ to several vegetation formations in Victoria (Carr et al 1992)
and as displacing native vegetation (DECC 2004). Thick dry mats suppress annual herbs in pasture (Bernaldez
1991) and a similar affect is likely in natural systems, as it is documented dominating large areas of permanent
grassland (Hubbard 1968). Potential for major displacement of some dominant species within the ground layer.
EVC= Coastal Tussock Grassland (BCS= LC); CMA= West Gippsland; Bioreg= Gippsland Plain; CLIMATE MH MH
(c) low value EVC potential=VH. Described as a ‘very serious threat’ to several vegetation formations in Victoria (Carr et al 1992)
and as displacing native vegetation (DECC 2004). Thick dry mats suppress annual herbs in pasture (Bernaldez
1991) and a similar affect is likely in natural systems, as it is documented dominating large areas of permanent
grassland (Hubbard 1968). Potential for major displacement of some dominant species within the ground layer.
11. Impact on structure? Displaces native vegetation (DECC 2004). Thick dry mats suppress annual herbs in pasture (Bernaldez 1991) and MH MH
a similar affect is likely in natural systems, as it is documented dominating large areas of permanent grassland
(Hubbard 1968). Potential for major effect on <60% of the floral strata.
12. Effect on threatened Described as a ‘very serious threat to one or more vegetation formations in Victoria’ (Carr et al 1992) and as MH L
flora? displacing native vegetation (DECC 2004). Its affect specific to threatened flora was not described.
Fauna
13. Effect on threatened Described as a ‘very serious threat to one or more vegetation formations in Victoria’ (Carr et al 1992) and as MH L
fauna? displacing native vegetation (DECC 2004). Its affect on native flora is likely to lead to reduced habitat
availability, however the possible impact on native fauna was not documented.
14. Effect on non- Described as a ‘very serious threat to one or more vegetation formations in Victoria’ (Carr et al 1992) and as MH L
threatened fauna? displacing native vegetation (DECC 2004). Its affect on native flora is likely to lead to reduced habitat
availability, however the possible impact on native fauna was not documented.
15. Benefits fauna? Though described as having relatively low agricultural value (Hubbard 1968) and only nutritious to stock for part MH M
of the year (Hill et al 1996) it is likely to provide some food source to native grazing animals such as macropods.
16. Injurious to fauna? No information to suggest it would be injurious to fauna. L M
Pest Animal
17. Food source to pests? Grazed by rabbits (Gillham 1955 in HDRA 2006). Supplies food to one serious pest. MH MH
18. Provides harbor? Not described providing harbour to pests, and unlikely to being a relatively low growing grass (Tutin et al 1980). L M




Impact Assessment Record

Scientific name: Agrostis capillaris L., Agrostis castellana Boiss. & Reuter Common name: bent grass

* Refer to ‘Note’ at end of document acknowledging confusing species identification and nomenclature.

QUESTION COMMENTS RATING | CONFIDENCE
Agriculture
19. Impact yield? ‘...bent grass has become one of the worst pasture weeds of the high rainfall zone of Victoria. It was estimated to H MH

dominate over 1 million hectares (Siefert 1971) and, after rapid spread recently the authors consider that it now
restricts production on a further 1 million hectares (Hill et al. 1996)’. ‘It is not unusual for a perennial ryegrass
and phalaris pasture dominated by bent grass to have its capacity to produce meat, milk or wool reduced by one-
third (Lamp et al ...). Potential to decrease yield by >20%

20. Impact quality? No information found to suggest it would impact on the quality of agricultural yield. L M
21. Affect land value? Described as one of the worst pasture weeds of the high rainfall zone of Victoria (Hill et al 1996), it could affect M L
the land value of grazing properties due to its capacity to restrict production, however, no specific reference was

found in the literature.
22. Change land use? As a serious pasture weed (Hill et al 1996), and with significant effort and outlay required to renovate infested M M

pastures (Batson 1998b) some pastures would be utilised less than others and there is potential for a downgrade of
their priority land use to occur to one with less agricultural return.

23. Increase harvest costs? | It is recommended that heavily infested pasture >40%), undergo full renovation consisting of cutting, spraying, H MH
cultivating, re-sowing and fertilising (Batson 1998b), resulting in considerable time and cost outlay. In addition
because stocking capacity is significantly reduced (Hill et al 1996), increased time allocation for stock movement
would also be required. Potential for major increase in production costs.

24. Disease host/vector? Not found described as a host of agricultural disease or vector. L M

Note: Literature relevant to both A. castellana Boiss. & Reuter and A. capillaris has been used to complete this assessment. This is due to the considerable debate about the identity
of the most common bent grass species that exists in Victoria. There is debate about the presence or otherwise of A. castellana in Victoria (not listed in the current ‘Census of the
Vascular Plants of Victoria (Walsh & Stajsic 2007)”). Some authors consider it to be present (Batson 1998, Hill et al 1996), others acknowledge A. capillaris and/or two varieties of
this species (Walsh & Entwisle 1994). It is also recognised that introgression and hydridisation readily occur between A. capillaris and A. castellana (Pers. Com. N. Walsh & A.
Brown). In addition, the two species are documented as being similar (Hafliger & Scholz 1982).



Invasiveness Assessment Record

Scientific name: Agrostis capillaris L., Agrostis castellana Boiss. & Reuter Common Name: Bent grass

* Refer to ‘Note’ at end of document acknowledging confusing species identification and nomenclature.

QUESTION COMMENTS RATING | CONFIDENCE
Establishment
1. Germination In the field, seeds germinate in autumn and spring (HDRA 2006). Requires natural seasonal disturbances for MH MH
requirements? germination.
2. Establishment Described growing in shaded situations (Dore & McNeil 1980) and as invading forest (Carr et al 1992). Could MH MH
requirements? establish under a moderate canopy.
3. How much disturbance | Itis described as being one of worst pasture weeds of the high rainfall zone of Victoria dominating in lightly MH MH
is required? grazed pastures (Hill et al 1996), suggesting it can establish with minimum disturbance such as in well-

established pasture. Also described as invading grassland (Edgar & Connor 2000), grassy woodland, sclerophyll
forest/woodland, heathland & heathy woodland, riparian and alpine & subalpine vegetation (Carr et al 1992).
Establishes in relatively intact natural ecosystems.

Growth/Competitive

4. Life form? Life form: Grass (Batson 1998) MH H

5. Allelop.athic No evidence was found to suggest the presence of allelopathy within the species, or genus. L M
properties?

6. Tolerates herb Under severe grazing, common.bent will soon appear in grasslapd and With%n 5 years it can make up a significant MH MH
pressure? proportion of the sward (Spedding 1966). Adapts to heavy grazing by growing close to ground level. Bent grows

slowly over winter/ early spring producing little feed for stock, but in late spring/early summer bent grass
produces excess feed of poor quality which is not utilised by stock (Batson 1998b). Appears to be only preferred
and grazed for part of the year.

7. Normal growth rate? A. castellana grows more vigorously by rhizomes than A. capillaris (Batson 1998) and is more competitive and MH MH
chokes out ryegrass and clover (Batson 1998b). Grows slowly over cooler periods but in late spring and early
summer produces excess feed (Batson 1998b). Although slow growing in Winter, the literature suggests overall
growth would equal competitive species of the same life form.

8. Stress tolerance to Described as surviving waterlogged soils better than ryegrass and clover (Batson 1998b), dominating seasonally MH MH
frost, drought, w/logg, | flooded grasslands (Sanchez & Peco 2004) and occurring in seasonal wetlands (Carr et al 1992). Hardy to
sal. etc? European winters (Jones & Charles 1984) and occurs on subantarctic Islands (Clayton et al 2007). Not tolerant of

salinity (Marcum 2004). Exhibits some tolerance to burning (HDRA 2006) probably due to rhizome system.
Likely to have some drought tolerance occurring in semi-arid grasslands (Vaquero et al 2003).




Invasiveness Assessment Record

Scientific name: Agrostis capillaris L., Agrostis castellana Boiss. & Reuter

Common Name: Bent grass

* Refer to ‘Note’ at end of document acknowledging confusing species identification and nomenclature.

QUESTION COMMENTS RATING | CONFIDENCE
Reproduction
9. Reproductive system Reproduces sexually by seed (Hill et al 1996) and vegetatively via rhizomes (Batson 1998). H H
10. Number of propagules | Observed producing up to 298,000 seeds/m2 (Alexander 1995 in Batson 1999). It is likely that an individual plant H M
produced? would produce greater than 2000 seeds.
11. Propagule longevity? “Thompson et al. (1993) suggest that based on seed character, common bent seed is likely to persist for longer ML M
than 5 years. Seed buried at 13cm depth retained 28 % viability after 4 years (Lewis 1973 in HDRA 2006)’.
Greater than 25% of seed may survive beyond 5 years.
12. Reproductive period? A perennial grass (Edgar & Forde 1991), therefore having the potential to produce propagules for several (3+) MH MH
years.
13. Time to reproductive As a grass (Batson 1998), time to reproductive maturity is presumed to be less than 2 years. MH MH
maturity?
Dispersal
14. Number of Spread by wind and attachment to animals (Carr et al 1992). Some seeds also likely to be accidentally ingested MH MH
mechanisms? and dispersed internally by grazers (Janzen 1984).
15. How far do they Attachment and internal dispersal can spread seeds considerable distance (Janzen 1984), with free ranging H MH
disperse? introduced and native grazers able to disperse seeds greater than 1km.

Note: Literature relevant to both A. castellana Boiss. & Reuter and A. capillaris has been used to complete this assessment. This is due to the considerable debate about the identity
of the most common bent grass species that exists in Victoria. There is debate about the presence or otherwise of A. castellana in Victoria (not listed in the current ‘Census of the
Vascular Plants of Victoria (Walsh & Stajsic 2007)”). Some authors consider it to be present (Batson 1998, Hill et al 1996), others acknowledge A. capillaris and/or two varieties of
this species (Walsh & Entwisle 1994). It is also recognised that introgression and hydridisation readily occur between A. capillaris and A. castellana (Pers. Com. N. Walsh & A.
Brown). In addition, the two species are documented as being similar (Hafliger & Scholz 1982).



Potential distribution of Agrostis capillaris L. in Victoria

Scientific name: Agrostis capillaris L.
Common name(s):  Bent grass

Status:

Habitat:

Cool, high-rainfall areas from sea level up to alpine regions, usually on poor acid soil types and in open habitats (Walsh and Entwisle 1994, Weiller et al 1995). It is a common
weed of pastures and roadsides (Weiller e al 1995). Brown-top bent invades dry coastal vegetation, heathland and heathy woodland, lowland grassland and grassy woodland, dry
sclerophyll forest and woodland, damp sclerophyll forest, riparian vegetation, freshwater wetland (seasonal), and alpine and subalpine vegetation (Carr et al 1992).

Potential distribution produced from CLIMATE modelling refined by applying suitable landuse and vegetation type overlays with CMA boundaries

MAP OVERLAYS USED.
Land Use:

Pasture dryland; pasture irrigation

Broad vegetation types
Coastal scrubs and grassland; dry foothill forest; moist foothill
forest; montane dry woodland; montane moist forest; sub-alpine
woodland; grassland; plains grassy woodland; valley grassy forest;
coastal grassy woodland; herb-rich woodland; sub-alpine grassy
woodland; montane grassy woodland; riverine grassy woodland;
riparian forest; rainshadow woodland; mallee-heath; boinka-raak;
mallee woodland; heathy woodland; wimmera mallee/woodland;
lowland forest; heath; swamp scrub; box-ironbark forest; inland
slopes and sedge-rich woodland.

Colours indicate possibility of Agrostis capillaris infesting these areas.
. Red = Very high Yellow =High
Orange = Medium Green = Likely

In the non-coloured areas the plant is unlikely to establish as the climate,
soil or landuse is not presently suitable.




Present distribution of Agrostis capillaris, Agrostis castellana in Victoria

Scientific name: Agrostis capillaris L, Agrostis castellana Boiss. & Reuter

Common name(s):  Bent grass

Status:

Refer to ‘Note’ at end of impact/ invasiveness assessment acknowledging confusing species identification and nomenclature.
Habitat:

Native to Europe. Occurs in heath, moorland, pasture, and grassland including semi-arid (Vaquero et al 2003, Hubbard 1968). Weed of pastures in south-eastern Australia (Batson
1998). Invades dry coastal vegetation, heathland, heathy woodland, lowland grassland, grassy woodland, dry sclerophyll forest & woodland , damp sclerophyll forest, riparian &
wetland vegetation & alpine/ sub-alpine vegetation (Carr et al 1992) . In New Zealand occurs from lowland to Montane on light soils & dry often stoney ground, roadsides, track
margins, river terraces & dry hill-country grassland (Edgar & Connor 2000).

e Agrostis capillaris
e Agrostis castellana
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Impact Assessment Record

Scientific name: Andropogon virginicus L.

Common name: Whiskey grass

QUESTION COMMENTS RATING | CONFIDENCE
Social
1. Restrict human access? | As a grass species that only grows to 1m and with no reported barbs or sharp edges, it is thought unlikely that the L MH
species would impose any restriction on access (Edgar & Connor 2000; Parsons & Cuthbertson 2001).
2. Reduce tourism? The species is reported to be a weed mainly of roadsides, railway lines and other disturbed places (Edgar & L MH
Connor 2000; Parsons & Cuthbertson 2001). It is therefore thought that any impact on tourism and recreation is
unlikely.
3. Injurious to people? There is no evidence of this reported. L M
4. Damage to cultural The species is reported to be a weed mainly of roadsides, railway lines and other disturbed places (Edgar & L MH
sites? Connor 2000; Parsons & Cuthbertson 2001). It is therefore thought that any impact on cultural sites or
infrastructure is unlikely.
Abiotic
5. Impact flow? The species can occur in riparian and wetland vegetation, there is no evidence however of it occurring in flowing L M
water and obstructing flow.
6. Impact water quality? The species can occur in riparian vegetation, there is no evidence however of it affecting water quality. L M
7. Increase soil erosion? The species is a clumping grass species (Parsons & Cuthbertson 2001). It is therefore thought that areas invaded ML M
by this species would have a moderate probability of large scale soil movement.
8. Reduce biomass? Unknown; as the species is less palatable and therefore able to accumulate more biomass this may be viewed as L
increasing biomass (Parsons & Cuthbertson 2001). In Hawaii however the species is associated with reducing
overall biomass through alteration of the fire regime (Freifelder & Vitousek 1998).
9. Change fire regime? As the species is less palatable, dried material remains over summer and be a potential fire hazard (Parsons & MH
Cuthbertson 2001). Therefore the species has the potential to moderately increase the fuel load and therefore the
fire intensity.
Community Habitat
10. Impact on composition | EVC= Riverine Grassy Woodland (V); CMA= Goulburn Broken; Bioreg= Murray Fans; VH CLIMATE MH H
(a) high value EVC The species is reported to be able to dominate within the grass layer (Sorenson 1991).
EVC= Montane Grassy Woodland (D); CMA= North East; Bioreg= Highlands-Northern Fall; VH CLIMATE MH H
(b) medium value EVC The species is reported to be able to dominate within the grass layer (Sorenson 1991).




Impact Assessment Record

Scientific name: Andropogon virginicus L.

Common name: Whiskey grass

QUESTION COMMENTS RATING | CONFIDENCE
EVC= Montane Grassy Woodland (D); CMA= North East; Bioreg= Victorian Alps; VH CLIMATE MH H
(c) low value EVC The species is reported to be able to dominate within the grass layer (Sorenson 1991).
11. Impact on structure? The species is reported to be able to dominate within the grass layer (Sorenson 1991). MH H
In Hawaii it is reported to have less impacts on native species than two other grass species (D’ Antonio, Tunison
& Loh 2000).
As the species largely invades grassland, the grass layer is the only one present and so if the species is able to
dominate that layer, it is thought to impact upon more than 60% of the flora strata.
12. Effect on threatened Unknown. L
flora? MH
Fauna
13. Effect on threatened Unknown. L
fauna? MH
14. Effect on non- Unknown M L
threatened fauna?
15. Benefits fauna? Grasses species that grows to 1m, may provide limited and short term shelter for species. MH M
16. Injurious to fauna? There is no evidence of this reported. L M
Pest Animal
17. Food source to pests? Reported to be unpalatable and of low fodder value to stock (Griffin, Watson & Strachan 1988). It may therefore L MH
by eaten by grazing pest species however this is thought to be minimal.
18. Provides harbor? Grasses species that grows to 1m, may provide limited and short term shelter for pest species. M
Agriculture
19. Impact yield? Has little fodder value, reducing the carrying capacity however as the species is reported to invade poorly ML H
managed and or marginal areas of pasture the impact is thought to be minor (Griffin, Watson & Strachan 1988;
Parsons & Cuthbertson 2001).
20. Impact quality? Seeds can catch in wool and may therefore be recognised as minor contamination (Parsons & Cuthbertson 2001). ML MH
21. Affect land value? The species is reported to invade poorly managed and or marginal areas of pasture (Griffin, Watson & Strachan L M

1988; Parsons & Cuthbertson 2001). Therefore the value of the property is likely to be devalued for other reasons




Impact Assessment Record

Scientific name: Andropogon virginicus L.

Common name: Whiskey grass

QUESTION COMMENTS RATING | CONFIDENCE
and therefore the presence of this species is likely to have little impact.
22. Change land use? In changes to management is likely to be limited, such as replacing pasture to more vigorous species instead of ML MH
native grasses (Parsons & Cuthbertson 2001).
23. Increase harvest costs? | In forestry control or suppression of this species may be necessary to enable the establishment of the plantation M H
species (Groninger et al 2004).
24. Disease host/vector? There is no evidence of this reported. L M
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Establishment
1. Germination Germination for this species occurs in Autumn (Parsons & Cuthbertson 2001). MH MH
requirements?
2. Establishment The species often occurs on disturbed sites and is reported to be intolerant of shade (Parsons & Cuthbertson 2001; ML MH
requirements? PFAF 2007; Restrepo & Vitousek 2001).
3. How much disturbance | The species invades habitats which are considered highly disturbed such as roadsides and overgrazed native ML MH
is required? pasture (Parsons & Cuthbertson 2001).
Growth/Competitive
4. Life form? Grass; The species is a C4 perennial bunchgrass (Marks & Strain 1989). MH H
5. Allelopathic The species has been found to have significant inhibitory effects on the growth of seedlings of a number of MH H
properties? species (Rice 1972).
Reported to have some allelopathic properties (Rice 1984).
6. Tolerates herb The species is reported to have little fodder value and that the dried biomass can present as a fire hazard in late MH H
pressure? summer, which would indicate that largely the species isn’t consumed (Parsons & Cuthbertson 2001).
The species is considered unpalatable and of low forage value (Griffin, Watson & Strachan 1988).
7. Normal growth rate? Reported to have a slow growth rate through winter, plants are then able to grow to 1m high during spring and M MH
summer (Parsons & Cuthbertson 2001). The species is therefore considered to have a growth rate equal to that of
other grass species.
8. Stress tolerance to Reported to occur in ephemeral wetlands (Kirkman & Sharitz 1994). Therefore the species has some tolerance to H H
frost, drought, w/logg, | waterlogging.
sal. etc? The species can persist through fire events (D’ Antonio, Tunison & Loh 2000).
Tolerant of drought (Marks & Strain 1989).
Tolerant of heavy metals (Gibson & Risser 1982).
Tolerant of frost, Reported to be hardy to zone 6 (-20°C) (PFAF 2007).
Reproduction
9. Reproductive system The species reproduces sexually producing seed (Parsons & Cuthbertson 2001). ML MH
10. Number of propagules | Unknown. M L
produced?
11. Propagule longevity? Unknown M L
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12. Reproductive period? The species is reported to persist in almost pure stands for many years (Rice 1972). H H

13. Time to reproductive The species is able to reproduce in its first year (Parsons & Cuthbertson 2001). H MH
maturity?

Dispersal

14. Number of The species seeds are reported to be dispersed externally on animals and with human aided dispersal (Parsons & MH MH
mechanisms? Cuthbertson 2001).

15. How far do they This species is spreading into Eastern Victoria through the movement of hay and livestock from NSW, which H H
disperse? enables the species to be spread more than 1km (Sexton 2003).




Potential distribution of Andropogon virginicus in Victoria

Scientific name: Andropogon virginicus L.

Common name(s): Whiskey grass, Broomsedge, Broomsedge bluestem,
Status:

Habitat:

Native to America the species has been reported in freshwater wetlands, coastal dune systems, prairie grasslands and submontane woodland and has been
reported to impact upon the establishment of forestry plantations (Clark ez al 1998; Freifelder & Vitousek 1998; Johnson 1997; Kirkman & Sharitz 1994;
Mitchell et al 1999). In Australia and New Zealand however it is only considered weed of roadsides, railways and poorly managed pasture (Edgar & Connor
2000; Parsons & Cuthbertson 2001).

Potential distribution produced from CLIMATE modelling refined by applying suitable landuse and vegetation type overlays with CMA boundaries

MAP OVERLAYS USED.

Land Use:
Forest private plantation; forest public plantation; pasture dryland;
pasture irrigation

Broad vegetation types
Coastal scrubs and grassland; coastal grassy woodland; swamp
scrub; sedge rich woodland; grassland; plains grassy woodland;
valley grassy forest; herb-rich woodland; montane grassy
woodland; riverine grassy woodland; riparian forest

Colours indicate possibility of Andropogon virginicus infesting these
areas.

. Red = Very high Yellow =High
[ Orange  =Medium | Green = Likely

In the non-coloured areas the plant is unlikely to establish as the climate,
soil or landuse is not presently suitable.




Present distribution of Andropogon virginicus in Victoria

Scientific name: Andropogon virginicus L.

Common name(s):  Whiskey grass, Broomsedge, Broomsedge bluestem,
Status:

Habitat:

Native to America the species has been reported in freshwater wetlands, coastal dune systems, prairie grasslands and submontane woodland and has been
reported to impact upon the establishment of forestry plantations (Clark et al 1998; Freifelder & Vitousek 1998; Johnson 1997; Kirkman & Sharitz 1994;
Mitchell et al 1999). In Australia and New Zealand however it is only considered weed of roadsides, railways and poorly managed pasture (Edgar & Connor
2000; Parsons & Cuthbertson 2001).
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