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Certain species of the Vulpia genus consti-
tute a significant problem to Australian
agriculture due to their widespread occur-
rence, their adaptable life cycle and to vari-
ous ‘weedy’ characteristics.

Distribution and abundance
Five species of Vulpia are recorded in Aus-
tralia (Willis 1970, Ross 1990, Leys and
Dowling 1992). Of these, three occur com-
monly as a problem in agriculture. These
are:

V. bromoides (L.) Gray (squirrel tail
fescue);
V. myuros (L.) C.C. Gmel. (rat’s tail fes-
cue);
V. fasciculata (Forssk.) Gray (sand
fescue).

Although previously referred to collec-
tively as silvergrass, the generic name
Vulpia has recently been recommended as
the accepted common name to avoid con-
fusion with certain other grasses.

The vulpias occur as common weeds in
all southern states. In New South Wales
they are significant weeds of permanent
pastures on the northern, central and
southern tablelands and in annual pas-
tures in cropping rotations in the eastern
wheat belt south of Dubbo (Jones and
Whalley 1993, Leys and Dowling 1992,
McIntyre and Whalley 1990). V. bromoides
and V. myuros are the main species and
these often occur together (Leys and
Dowling 1992, McIntyre and Whalley
1990).

In Victoria, vulpia occurs commonly in
all districts except on the black self-mulch-
ing soils of the Wimmera. Again, V.
bromoides and V. myuros are the main spe-
cies (Willis 1970, Velthuis and Amor 1983,
Hamilton 1993). V. fasciculata may occur in
the Victorian Mallee.

In South Australia, V. fasciculata was re-
ported as the only significant problem spe-
cies in the mid-eighties, mainly in the
Mallee region of South Australia (Heap
and Stephenson 1986). But more recently,
V. bromoides and V. myuros have been re-
ported as significant weeds of pastures
(Stephenson 1993).

In Western Australia, vulpia is a prob-
lem in all districts in the wheat belt. It is a
significant weed of pastures and of crops
where they are direct drilled. V. bromoides
and V. myuros are the problem species,
which commonly occur together. V.
myuros is possibly the most dominant
(Poole 1986, A. Wallace personal commu-
nication).

Significance in pastures
The Vulpia species are significant in pas-
tures for several reasons. They reduce car-
rying capacity due to: poor winter produc-
tion; low palatability in spring; and low
nutritive value of dry residues. They are
prolific producers of fine pointed barbed
seeds which cause vegetable fault in wool,
and cause mouth, eye and hide damage to
stock (Jones and Whalley 1993, Leys and
Dowling 1992, Leys et al. 1991a). In addi-
tion, the vulpias can severely compete
with newly sown or regenerating pasture
(Leys and Dowling 1992, Hamilton 1993).
This competition can be increased due to
allelopathic effects if dry vulpia residues
are present (Pratley and Ingrey 1990, Scott
and Blair 1987). Total loss caused to the
wool industry by vulpia in pasture has
been estimated at $30 million yr-1 nation-
ally (Leys and Dowling 1992, Sloane et al.
1988).

Effective control of vulpia in pastures
can be obtained with application of
simazine in winter (Leys et al. 1991b, Leys
and Plater 1993, Stephenson 1993), or by
seed set reduction with spring application
of paraquat or glyphosate (Leys et al.
1991a, Madin 1986a). However, these
treatments have not provided long term
control and in addition, the simazine treat-
ment can reduce subterranean clover vig-
our and winter feed availability (Jones and
Whalley 1993, Dowling et al. 1992, Hamil-
ton 1993, Leys and Dowling 1992).

The rapid re-invasion of pasture with
vulpia after these treatments is due in part
to its prolific seed production and conse-
quently large seed banks. Seed banks in
excess of 1 million m-2 have been recorded
in the northern tablelands of New South
Wales (Jones and Whalley 1993). This
means there is frequently sufficient seed
to re-establish an infestation despite the
implementation of effective control in one
season. The ability of vulpia to compete
well with establishing subterranean clover
in autumn/winter would also contribute
to this re-invasion. Vulpia will successfully
invade pastures where presence of other
grasses is low. Therefore, control meas-
ures need to be combined with establish-
ment of a competing sward of annual or
perennial grasses (Dowling et al. 1993, Leys
and Dowling 1992, Leys et al. 1993).

Seedling grass species, particularly
phalaris, are poor competitors with vulpia,
due to direct competition and to
allelopathic affects from residues (Pratley
and Ingrey 1990, Scott and Blair 1987,
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Hamilton 1993). Management strategies
must be used to significantly reduce the
vulpia seed bank and reduce plant
residues before establishment of pasture
can be successful.

Significance in crops
Vulpia is a frequent weed of crops grown
in rotation with infested pastures. How-
ever, occurrence seems to be more preva-
lent where crops are direct drilled
(Forcella 1984, Pratley 1985, Poole et al.
1986).

In work by Poole and Holmes (1986),
presence of vulpia in wheat did not cause
yield loss. However, Forcella (1984) re-
corded 60% wheat yield loss from a vulpia
infestation. The difference between these
results may be due to the relative times of
emergence of the wheat compared with
the vulpia in both cases. Anecdotal evi-
dence also indicates that vulpia can cause
severe yield losses in wheat when it occurs
at high densities.

In addition to competitive effects, vulpia
can be a host for cereal diseases such as
take-all (Gaeumannomyces graminis (Sacc.)
von Arx & Oliv.). Vulpia does not rank
amongst the worst hosts for take-all, but
will act as a carrier of the disease (Inwood
and Roget personal communication). The
cycle of the disease can be broken by con-
trolling host grasses, preferably by the
end of June in the year prior to a cereal
crop (Inwood and Roget personal com-
munication). This control can be achieved
in pasture, or in a break crop such as canola
or lupins. Allelopathic effects have also
been observed on wheat (Pratley 1989,
Pratley and Ingrey 1990, An et al. 1993).

Where the proportion of grasses is high
in pastures before a cropping phase, the
level of nitrogen in soil available for crop
growth is likely to be low. Also, grass
weeds can be a significant problem in the
following crops (Code 1990, Scammell
1995). This may be of greater significance
with vulpia in cereals since effective herbi-
cides are not available. Reduction in the
level of grasses in the last one or two years
of pasture before crop can therefore have
benefits in addition to disease control.
Scammell and Code (op cit.) have both ob-
served significant increases in yield of
wheat grown after legume dominant pas-
ture compared to after grassy pasture. In-
creased grain protein was also measured
(Scammell 1995). Grass removal for two
years gave greater increases than with re-
moval in one year only. Spray-topping
alone in the final year provided a lower
level of increase in yield and protein than
grass control in winter for either one or
two years. Spray-topping in the final year
of pasture reduced weed levels in crop
(Scammell 1995), but this treatment would
not be expected to improve take-all con-
trol (Inwood and Roget personal commu-
nication).

While vulpia is readily controlled by her-
bicides such as simazine, there are no her-
bicides registered for its control in cereals,
except for chlorsulfuron in Tasmania only
(Parsons 1995). Chlorsulfuron and
trifluralin plus oryzalin (Yield®) have pro-
vided reasonable, but sometimes variable
control (Code 1990, Code, unpublished
data). Isoproturon, metribuzin and
cinmethylin (Cinch®) have also provided
control in wheat (Madin 1986b). Wheat
had marginal tolerance to metribuzin.

While glyphosate and paraquat based
herbicides provide effective knock-down
control in crop and pasture seed beds,
vulpia is probably among the more diffi-
cult weeds to control with these herbi-
cides. Where vulpia is observed in direct
drilled pasture or crop, a portion of the
population is often regrowth from seed-
lings sprayed before sowing with knock-
down herbicide. This appears to occur par-
ticularly where there have been dense
clumps of vulpia present at spraying.

Conclusions
Vulpia continues to be a major weed of
permanent pasture and annual pasture
grown in rotation with crops over large
areas of southern mainland states. While
tools such as simazine for winter cleaning
and spray-topping are effective, they need
to be used as part of a pasture improve-
ment package. Cost of such improvement
is expensive and success may not be guar-
anteed. On non-arable land, successful
pasture improvement will be more diffi-
cult and/or expensive. In crops, vulpia ap-
pears to be a significant problem only
where crops are direct drilled and grown
in rotation with vulpia infested pastures.
There is a lack of effective selective herbi-
cides for vulpia control in cereals.
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Introduction
Vulpia (Vulpia spp.) comprises 20–28 spe-
cies which occur in 4–5 sections (Cotton
and Stace 1977, Ainscough et al. 1986), but
rank status is extremely subjective. Four
of the sections have some similarities to
the genus Festuca, with section Loretia be-
ing most similar, while section Vulpia is
most different. The other sections
(Spirachne, Apachloa and Monachne) have
characteristics lying between sections
Loretia and Vulpia (Ainscough et al. 1986).
These authors suggest the evolutionary
trend appears to be from section Loretia
(chasmogamous, perennial habit) to sec-
tion Vulpia (cleistogamous, annual habit).
Based on morphological and protein char-
acters, taxa within section Vulpia are
closely related and could be considered the
one species (Bulinska-Radomska and
Lester 1986).

The closeness of the genera is demon-
strated by the existence of hybrids (F.
rubra × V. bromoides (L.) Gray, V. myuros
(L.) C.C. Gmel., V. fasciculata (Forssk.)
Gray), with most reported confirmations
occurring in the United Kingdom (Stace
and Al-Bermani 1989) and the fact that in
the United States of America, V. myuros is
frequently referred to as Festuca megalura
(Slayback 1985). Most of the species occur-
ring in Australia belong to section Vulpia
(V. bromoides, V. myuros (V. megalura), V.
ciliata, V. muralis), while V. fasciculata be-
longs to section Monachne. V. bromoides
and V. myuros are the two most common
species in Australia and typically co-occur
over a wide range of southern Australia
(McIntyre and Whalley 1990), though they
are more dominant on lighter, more acid
soils (Rossiter 1966). Common names for
individual species (‘fescues’) are confusing
(Kloot and Symon 1982), especially when
these species co-occur. Because of their
prominence, further discussion will be lim-
ited to these two species and will be re-
ferred to collectively as vulpia.

Distribution of V. bromoides, V.
myuros
Surveys in eastern Australia indicate that
V. bromoides occurs more frequently than
V. myuros (>70% – Dellow and Dowling
1987, 61% vs. 38% – McIntyre and Whalley
1990, 75% vs. 24% – Leys and Dowling
1992, 70% vs. 30% – Jones 1992). These
findings are contrary to previous studies
in southern Australia reported by Dillon
and Forcella (1984). In certain circum-
stances, each species appears to have a

preference for particular soil (V. myuros –
basaltic soils, sheep camps (McIntyre and
Whalley 1990)), and environmental condi-
tions (on Tenerife, V. bromoides – common
at low/moderate altitudes, V. myuros –
widespread and common at moderate/
high altitudes (Dickson et al. 1987), in Cor-
sica, V. myuros – dry environments, steep
slopes and acid/neutral soils (Volaire et al.
1991), in Spain, V. bromoides – drier Medi-
terranean regions (Vacher 1984, cited by
Volaire et al. 1991)).

Vulpia follows the general life cycle of
winter annuals and this has been defined
by Bartolome (1976 – cited by Bartolome
1979):
i. autumn germination of seeds produced

mostly in the previous spring,
ii. seedling establishment,
iii.slow vegetative growth over autumn

and winter,
iv.flowering and seed production followed

by senescence,
v. summer carry-over of seed.
These stages provide a useful framework
for reviewing the ecology of vulpia. Early
research has been reviewed previously
(Rossiter 1966). Most emphasis in this re-
view however, is based on more recent
studies.

Autumn germination of seeds
This phase is governed by the timing and
extent of the autumn rains, and the condi-
tions prevailing at the seed-soil interface.
Under Australian field conditions, vulpia
matures over the period October-Decem-
ber, but before germination can occur, a
period of after-ripening is required. In the
glasshouse, this can be as long as 4–5
months, but in the field, shortened to 2–3
months (Dillon and Forcella 1984), or less.
Vulpia germination occurs over a wide
range of temperatures and this range in-
creases with time and when germinated in
light (Dillon and Forcella 1984). Effectively
this means that germination can occur in
any season. Optimum temperatures for
germination were higher for V. myuros
compared with V. bromoides, while V.
myuros germinated faster in the dark.
Jones (1992) also found that the germina-
tion rate of V. myuros was more rapid than
V. bromoides but after 20 days, cumulative
percentages were similar (>95%).

Seedling establishment
The superior germination response by
V. myuros was not reflected in field
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