WEED RISK ASSESSMENT: Lolium arundinaceum 
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Environmental Weed Risk Assessment

Species: Lolium arundinaceum (Festuca arundinacea )
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SPECIES SUMMARY 

Tall fescue is a perennial grass adapted to a wide range of growing conditions.  In Australia, tall fescue is principally found from southern Queensland through the tablelands and upper slopes of New South Wales and Victoria to areas of Tasmania, South Australia and Western Australia.  The temperate (spring/summer active) tall fescue varieties are suited to high rainfall temperate areas of NSW with an annual average rainfall greater than 650mm and preferably summer dominant.  These spring/summer active varieties are particularly well suited to higher altitude (> 700m) areas of NSW.  At lower altitudes where irrigation is used these varieties will also grow well. The winter active/summer dormant tall fescue varieties are better suited to dry summer Mediterranean type environments, with an annual average rainfall of greater than 450-500mm with winter dominance.  Tall fescue is used in both pasture and turf enterprises in Australia.  Tall fescue for pasture is highly productive and can be used for all classes of livestock including cattle, sheep, horses, deer and goats. 

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

No Festuca or Lolium species are registered as weeds of national significance.

Groves et al. (2003) lists tall fescue as primarily an agricultural or ruderal weed, and as a major problem weed at 3 or fewer locations in native ecosystems and minor weed warranting control at 4 or more locations in agricultural ecosystems in Australia.  Tall fescue is often classified as a weed in open and/or damp sites along roadsides, creeks or swampy areas.  Richardson et al.(2006) describe it as common along roadsides and irrigated areas, and in WA it is a weed of roadsides and disturbed areas (Hussey et al. 2007).

Other Festuca species considered weeds are F. rubra and F. nigrescens, and F. gautieri (bear skin fescue) is considered a potential environmental and agricultural weed in southern Australia (Richardson et al. 2006).

The species is a widespread, “moderate” rated weed in California, invading coastal scrub, and grasslands (Anon, 2006).  In California it is “especially invasive in coastal scrub and grassland on the North and Central Coast” (DiTomaso and Healy 2007).  Rudgers et al. (2005) considered L. arundinaceum an invasive grass species and found that it had greater ability to invade communities with greater species diversity when it had the symbiotic endophyte Neotyphodium coenophialum.

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) 
(
c) Establishment impeded (10 - 49% establishment) ?

d) Establishment impeded significantly (<10% establishment)

e) Don’t know

Tall fescue has poor seedling vigour with the roots and crown developing slowly and is therefore susceptible to competition from more vigorous species.  The ability of tall fescue to establish increases in wet and fertile areas (Harris and Lowien 2003).

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
(
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

Tall fescue pastures have been known to persist for up to 20 years when appropriate grazing management has been used and soil fertility is maintained.  Once established tall fescue is able to tolerate heavy grazing with periods of continuous grazing (Harris and Lowien 2003).  In WA, rotational grazing is recommended, and for mature stands, continuous grazing at low to moderate stocking rates in winter and spring only (Moore et al. 2006).

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

This will depend on the environment and type of management.  Under ideal conditions and management plant numbers will remain at a steady level or increase slightly but under heavy grazing during a drought or marginal area plant numbers will decline rapidly.
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 
(
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

Establishment is slow and seedlings weak, particularly where nitrogen and soil fertility levels are low.

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 
(
c) Establishment and reproductive ability severely diminished in low-nutrient soils

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

e) Don’t know

Tall fescue has a moderate-high requirement for nitrogen – plant establishment and persistence will be poor if high soil fertility is not maintained (Harris and Lowien 2003)

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

a) Common

b) Occasional

c) Unlikely

d) Don’t know
(
We could find no literature to support dispersal via this means.  It may be possible but uncommon, but there was no data to support this.  In the USA, the endophyte is described as toxic to songbirds and Canada geese, suggesting the birds eat the seed.  Another reference stated birds only eat tall fescue as a last resort when other food is unavailable.  Survival of the seed through the digestive tract of birds is likely to be low, so dispersal via this pathway is probably only occasional.
7II. How likely is long-distance dispersal (>100m) by wild animals? 

a) Common

b) Occasional
(
c) Unlikely

d) Don’t know

In the USA, transfer in dung, and dispersal by feral animals is considered a means of dispersal, as is harvesting by ants.  There is also some literature to suggest the spread of seed in dung of wild animals with the related Lolium species.
7III. How likely is long-distance dispersal (>100m) by water? 
a) Common

b) Occasional
(
c) Unlikely

d) Don’t know

The seed is relatively light and has an awn so may be carried in water.  It also establishes best in areas of higher fertility and moisture, which would include riparian zones in natural ecosystems.

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

a) Common

b) Occasional
(
c) Unlikely

d) Don’t know

The seed is relatively small and light and has an awn so may occasionally be carried on wind.  However the seed is not plumed or winged, so dispersal greater than 100m is probably unlikely generally.

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

b) Occasional
(
c) Unlikely

d) Don’t know

Yes can be spread on clothes/shoes etc, farm equipment and vehicles

8II. How likely is long-distance dispersal (>100m) accidentally by contaminated produce? 

a) Common

b) Occasional
(
c) Unlikely

d) Don’t know

There is potential for seed to be carried in hay.

8III.  How likely is long-distance dispersal (>100m) accidentally by domestic/farm animals? 

a) Common

b) Occasional
(
c) Unlikely

d) Don’t know

Transport in dung is possible (Campbell and Gibson 2001, Yamada & Kawaguchi 1972).
9I. What is the species’ minimum generation time? 

a) ( 1 year

(
b) 2-3 years

c) >3 years/never

d) Don’t know

Tall fescue is able to set viable seed within 12 months of sowing – depends on environment and management
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

Lodge et. al. 2004 – tall fescue seed set in one season (northern NSW) was 9740 seeds/m2
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

Lodge et. al. 2004 – 14 months after seed set 10% in seed bank, after 26 months no seed bank.
9IV. Can the species’ reproduce vegetatively? 

a) Yes 

b) Slow 
(
c) No

d) Don’t know

Tall fescue has short rhizomes
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 

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 

e) Don’t know

The species grows to 1.2m tall, so would be visually obvious in many natural ecosystems.  It is generally a weed of roadsides and other disturbed places, and has not become a weed of major concern in Australia.  Tall fescue has poor seedling vigour with the roots and crown developing slowly and is therefore susceptible to competition from more vigorous species.  It is unlikely to cause severe impacts on biodiversity due to this poor establishment and requirement for nutrients.

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 

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 
(
d) The species does not inhibit the establishment of other plants

e) Don’t know

Tall fescue in general has poor seedling vigour but there has been some reported allelopathic effects that may inhibit establishment of native or naturalised species especially legume species (Smith and Martin 1994).  The allelopathic effects, however, are variable.  Once established the species is tolerant of grazing and is likely to persist.
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

It is a grass to 1.2m high, and in the majority of situations is unlikely to establish well, or at high enough density to add a new strata.  It would not compete well in a shrubland.

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

A tussocky grass to 1.2m, it may slow down movement if infestations were very dense, but it is not prickly and is probably no greater obstacle than other native shrubs and grasses. 
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

Tall fescue itself is not capable of causing disease in humans, animals or plants, however, it is associated with an endophyte that is capable of producing alkaloids that act as deterrents to insects.  The alkaloids can also severely affect animal health.  This is only the case if the fescue contains wild-type endophyte.  All the current commercial cultivars have nil or safe endophyte (do not produce alkaloids harmful to livestock).  Areas that have a long (>70 years) history of tall fescue use such as on the northern tablelands of NSW may have pockets of endophyte infected fescue.
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 

b) Minor impact on frequency and/or intensity 

c) No effect 
(
d) Don’t know

The tall, dry biomass from the plant would provide fuel for a fire, but in the majority of areas, it will not establish at high enough density to affect the frequency or intensity of fires.  There may be some minor impact in a limited number of areas.

7I.  Could the species provide food or shelter for pest animals? 

a) Yes 

b) No 
(
c) Don’t know

Unlikely to provide any additional food, perhaps some grazing to rabbits, but not above what is already present in a natural ecosystem.

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

No evidence to suggest the soil nutrient levels will dramatically change

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

Under ideal management, this species would have the potential to reduce silting of waterways and improve water quality
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

There is substantial data to show that perennial grasses such as tall fescue can be 70 to 100% as effective as lucerne in reducing recharge.  However, this is in an agricultural setting which is likely to be dominated by annual species.  Its effect in natural ecosystems that have perennial cover is unlikely to be as significant, particularly as it is unlikely to reach high density in most natural ecosystems.
DISTRIBUTION

Soil types selected: Tall fescue is adapted or has been found to survive over a wide range of soils types including all soil types described in the Northcote descriptions except for rock and lakes.  

Although tall fescue grows on a wide range of soil types it grows best on deep, heavy to medium textured (basalt to fine granite) soils that are high in organic matter.  It also grows well on alluvial soils and on lighter granite soils that are regularly fertilised to maintain phosphate and sulfur. Tall fescue will tolerate low pHCa (<4.8) and moderately high levels of exchangeable aluminium (up to 20% of cation exchange capacity of soil) but is most productive when soil pHCa is 5.0 to 6.5.  On the more acid soils with high levels of exchangeable aluminium liming may be required.  Tall fescue will also tolerate moderately saline soils (< 8 ds/mECe). Tall fescue tolerates wet soils and short periods of flooding, but also has low to moderate drought tolerance, depending on summer dormancy of accession/cultivar.  

It occurs in brackish springs and creeks in South Australia (Jessop et al. 2006).
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