
Twelfth Australian Weeds Conference

389

POPULATION DYNAMICS OF VULPIA IN EXOTIC AND
NATIVE RANGES

W.M. Lonsdale1, P.M. Dowling2 and J. Vitou3,
CRC for Weed Management Systems and

1CSIRO Entomology, GPO Box 1700, Canberra, ACT 2601,
2Orange Agricultural Institute, Forest Road, Orange, NSW 2800,

3CSIRO European Laboratory, Campus de Baillarguet, 34980, Montferrier sur Lez, France

Abstract   Vulpia species in Australia are widespread
and have a major impact on temperate pasture produc-
tivity, especially V. bromoides, V. myuros and V.
fasciculata.  In Europe, by contrast, the genus is com-
paratively uncommon.  We compare data on the de-
mography of the plant in its native and introduced
ranges.  We show that viable seeds are lost from the
soil faster in Australia than France. On the other hand,
fecundity is greater at a given density in Australia,
particularly in the absence of interspecific competi-
tion. Lastly, we consider the implications of our find-
ings for weed risk assessment.

INTRODUCTION

Five species of Vulpia are recorded as exotics in Aus-
tralia, of which two, V. bromoides (L.) S.F. Gray and
V. myuros (L.) C.C. Gmel., are the most important
across New South Wales, Victoria, South Australia and
Western Australia (Code 1996).  They are mainly re-
garded as weeds of pastures: as weeds of crops, their
significance is limited to situations where the crops
are direct drilled and grown in rotation with Vulpia
infested pastures (Forcella 1984, Pratley 1985, Poole
1986.  Total losses to the wool industry caused by
Vulpia in pasture have been estimated at $30 million
per year (Dowling 1996, Sloane et al. 1988). They
compete with pasture plants, and also produce barbed
seeds, which cause vegetable fault in wool and dam-
age the mouths and eyes of stock (Code 1996). By
contrast, in southern Europe, where the genus origi-
nates, it is obscure and quite uncommon, and is cer-
tainly not regarded as a damaging plant. We present
here data on seed survival in the soil and seed produc-
tion in European and Australian populations of Vulpia.

MATERIALS AND METHODS

The species  Both V. myuros and V. bromoides are tufted
annual grasses up to 0.6 m tall, flowering in spring
and growing in disturbed habitats. Superficially they
are very similar, grow in similar habitats often co-
occurring (McIntyre and Whalley 1990), and to the
untrained eye, are difficult to distinguish.

Sites The seed bank study was carried out in France
and Australia. The French site was at Mandagout, at
an altitude of 500 m, in the Cevennes, France, with a
mean annual rainfall of 2268 mm. The soil is an acidic,
degraded granitic soil. The Australian sites were lo-
cated at Carcoar and Gumble near Orange, NSW:
Carcoar - altitude 830 m, rainfall 800-850 mm, and
the soil a red and yellow podsolic derived from gran-
ite; and Gumble - altitude 595 m, rainfall 650-700 mm,
and the soil a red/yellow solodic derived from rhyolite.
The fecundity data came from experimental and natu-
ral populations near Mandagout in France and near
Wagga Wagga and Orange in NSW.

Seed survival in the soil     Seeds of  V. myuros har-
vested from Mandagout in June 1996 were used for
this study in France.  In Australia, seeds were harvested
from Carcoar and Gumble in December 1997. The
seeds were placed in the ground in early August 1996
in France and in late January 1998 in Australia. Seeds
were contained in nylon mesh bags and were recov-
ered at intervals to count the surviving seeds.  The bags
were 10 cm square and of a very fine gauge so that
water and air could pass through but the seeds were
retained.  There were five replicate plots roughly 10 m
apart. In France, the first harvest was in November
1996, and the second in November 1997.  In Australia,
one harvest has so far been made, in April 1999, 14
months after commencing.  Bags were buried at two
depths, 1 cm and 10 cm below the soil.  On recovery,
the remaining seeds were extracted and counted, then
tested for germination by placing them on filter paper
in petri-dishes in the laboratory and applying deionized
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water.  Counts of germinating seeds were made over a
two-week period.

Comparison of French and Australian seed output
We present a comparison of seed output per plant, as
affected by density, in natural populations (mostly V.
myuros with some V. bromoides; July 1996) and ex-
perimental populations (V. myuros) in France.  For
comparison, we present two populations in Australia,
from unpublished results of P. Dowling (analysed by
R. Freckleton).  One is a population of V. bromoides in
an ungrazed, pure stand at Wagga Wagga, the other is
of V. bromoides in grazed, multispecies plots at Gumble
in 1994 and 1995.

RESULTS

Seed longevity   Seed persisted in the soil but was
always longer-lived in France than in Australia (Table
1). Persistence was greatest at depth in the soil (Figure
1) – in France, only about 3% of seeds remained vi-
able after 16 months at the soil surface, while roughly
40% remained at 10 cm depth (Figure 1).

Figure 1.   Regression lines for the decline in the seed
bank of Vulpia myuros and V. bromoides with time (note
that the y axis gives percentages on a log scale), in
France and Australia and at two burial depths

Fecundity/density A graph of log fecundity against
plant density (Figure 2) shows that at any given den-
sity, the Australian plants grown in pure stands are
nearly an order of magnitude more fecund than the most
productive plants in France.  However, the Australian
populations subjected to grazing and competition per-
form in a similar way to those in France.

Table 1. Half-lives for seeds of Vulpia spp. buried in
the ground at two depths in the native range (France)
and introduced range (Australia), calculated from re-
gression equations of seed number against time.

Burial depth Half life r2

(months)

France 1 cm 1.5 0.88
10 cm 3.6 0.99

Australia 1 cm 0.9 0.87
10 cm 2.2 0.66

Figure 2. The relationship between fecundity and den-
sity for French experimental (●) and natural (■) Vulpia
populations, and Australian pure (¡) and grazed  (o)
populations of Vulpia.  Also shown is a constant yield
line: points falling along lines parallel to this have iden-
tical yields of seeds m-2, whatever their density

DISCUSSION

Substantial numbers of seeds survived from both
French and Australian populations into the following
year, particularly at depth in the soil.  This is likely to
be especially important in cropping. It seems from Fig-
ure 2 that a major determinant of plant performance in
Australia is the competitive and grazing environment.
On the other hand, the French pure, experimental
populations remained much less productive than the
pure Australian populations.  It remains to be seen
whether this can be attributed to the effect of natural
enemies, or to selection for greater fecundity in the
introduced populations (cf. Blossey and Notzold 1995).
It is important to note that the performance of plants
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in Australia would be rather hard to predict from their
performance in France – the seed output per plant at a
given density in Australia was nearly an order of mag-
nitude greater than in France.  This suggests that weed
risk assessment (see Lonsdale and Smith 1999) must
take account of the newly introduced genotype’s inter-
action with the environment into which it is to be in-
troduced – knowing the performance in the native en-
vironment may not be enough.
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