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Council met every three months, collected
data on the broom distribution and con-
tinued a campaign to foster public aware-
ness.

Then came a stroke of luck! The Chair-
man of CSIRO, Neville Wran, was to be
guest speaker at a dinner of my old school,
Fort Street, at the beginning of October
1987. This gave me an opportunity for
some personal contact with Mr. Wran
placing the case for research factually be-
fore him. During this discussion it was
suggested that Mr. Wran might contact
HPC and a helicopter trip was arranged
as the best way to see the invasion of the
weed was from the air. As a result Mr.
Wran inspected the area in November
1987 when broom flowers were at their
best.

Then followed publicity of a sort the
Broom Council could not generate.
Deputy Leader of the National Party in the
Federal Parliament, Mr. Bruce Lloyd, ac-
cused Mr. Kerry Packer (Proprietor of
HPC) and Mr. Wran of cronyism in ques-
tion time in the Legislative Assembly. The
media ran the story for twenty-four hours
with the television and the papers concen-
trating on the visit. Suddenly everyone
knew about and saw in flower broom on
the Barrington Tops. Immediate
retractions were demanded and received,
so the media publicity continued for an-
other few days.

The Shires of Scone and Gloucester
wrote to the Leader of the National Party,
Ian Sinclair, to acquaint him with details
of the Broom Council and its work. State

Member for Scone, Colin Fischer, went on
radio and issued a press statement and
also wrote to Mr. Wran commending him
for his ‘genuine attempt to observe at first
hand this pernicious and insidious nox-
ious plant’. The Broom Council had now
achieved aims (a) and (b) and set about
gaining aim (c), a program for biological
control, funded by government depart-
ments and the HPC.

After a change of government in the
NSW State election in 1988, the Broom
Council invited the Minister for Agricul-
ture and Rural Affairs (the Honourable
Ian Armstrong), the Minister for the Envi-
ronment (the Honourable T. Moore) and
the Minister for Natural Resources (the
Honourable Ian Causley) to come to see
for themselves the current and potential
broom problem on the Barrington Tops.
Local members were aware that repre-
sentatives from the Broom Council had at-
tended National Party Meetings in their
electorates and had promulgated the ne-
cessity for government action to be taken
immediately if the broom infestation was
to be contained in the future.

The three ministers and two local mem-
bers, members of the Broom Council, the
Advisory Committee, the NPWS, and the
Forestry Department gathered at Polblue
half way through 1988 and with the assist-
ance of two helicopters donated by HPC
flew on a surveillance tour of the area cov-
ered by broom. All costs up to this point in
time had been borne by individual mem-
bers of the Broom Council or the two De-
partments, NPWS and Forestry.

The Broom Council told the Ministers
that the Council’s estimated cost of estab-
lishing a broom biological control pro-
gram would be approximately $78 000 in
year 1, $174 000 in year 2 and $141 000 in
year 3 and subsequent years. CSIRO and
HPC had committed themselves and it
was hoped the NSW government would
do so as well. By 19 October 1988 there
was a joint submission from the Ministers
for Agriculture and Rural Affairs, the En-
vironment, and Natural Resources for a
special allocation to partially fund a re-
search project by NSW Agriculture and
CSIRO to develop a broom biological con-
trol program. Accordingly it was recom-
mended that special allocations be made
over the next three financial years to meet
two-thirds of the estimated costs of the re-
search program. This amounted to $38 000
in 1988/89, $125 700 in 1989/90 and
$108 500 in 1991/92.

The Broom Council had now com-
pleted all three functions that it had set out
to achieve in its first two years.

Conclusion
The Barrington Tops Advisory Committee
and the Barrington Tops Broom Council
managed to raise awareness of broom as a
problem on the Barrington Tops through
publicity and public pressure. As a result
funds were committed in 1989 for a bio-
logical control campaign. This paper de-
scribes activities necessary to generate
State government support for projects
aimed at controlling invasion of key envi-
ronmental weeds in National Parks.
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Summary
Broom (Cytisus scoparius (L.) Link), a
shrub with several uses in its native Eu-
rope, was first introduced to Australia in
about 1800 and has now become widely
established at many places in moist, cool
temperate regions. Single populations
are probably rather uniform, but there
are genetic variations between popula-
tions reflecting multiple introductions.
Herbivores, both native and released in a
biocontrol program, have so far had little
impact. At Barrington Tops (New South
Wales), the largest Australian infesta-
tion, undisturbed stands in eucalypt
woodland expand at c. 0.5 m per year.
Seed dispersal by animals, vehicles or
other agents leads to establishment of
new, distant populations. Older plants

become prostrate, with thinning eventu-
ally leading to patchy regeneration. Ma-
jor disturbance results in massive regen-
eration. Broom may have substantial eco-
logical impacts upon regeneration of
overstorey trees, survival of understorey
plants, and fauna.

Introduction: broom in Australia
Broom (Cytisus scoparius (L.) Link) is a
member of tribe Genisteae, family
Fabaceae, a group of shrubs predomi-
nantly native to the Northern Hemi-
sphere. No members of this tribe occur
naturally in Australia. However, several
species are naturalized here, those of
greatest concern (so far) being broom,
Montpellier broom (Genista monspessulana

(L.) L.A.S.Johnson) and gorse (Ulex
europeus L.) (Hosking et al. 1998). Of these,
broom is arguably the most serious in-
vader, being widespread in southeastern
Australia in little-disturbed as well as in
pastoral and peri-urban environments.
Montpellier broom, though widespread,
is predominantly an invader of relatively
disturbed sites, and gorse is significant
only within a more limited, southern
range.

Broom forms a novel, dense shrub layer
in grasslands and open forests, shading
out understorey plants, affecting animal
distributions and populations, and having
serious impacts on various human activi-
ties. Its canopy provides a foliage projec-
tive cover usually exceeding 50%, and in
eucalypt woodland at Barrington Tops its
above-ground biomass (of which 13–27%
is in the form of green shoots) has been
recorded at 0.26–2.63 kg m-2 (Hosking et
al. 1998). Similar values of 1.6 and 2.1 kg
m-2 have recently been reported in north-
west Tasmania (Barnes and Holz 2000), re-
spectively in and between tree rows in
young eucalypt plantations.

Although broom is still expanding its
range, population, and impact in
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Australia, there is hope that its advance
will not be inexorable. It appears inevita-
ble that sooner or later native insects or
other organisms will adapt their behav-
iour or physiology to cope with the plant’s
chemical defences and take advantage of
the ecological opportunity offered by this
novel, huge source of nutrition. Evolution-
ary changes permitting herbivores and
pathogens to exploit a new food source
have been noted in many other cases over
timespans of the order of a century or less
(Thompson 1998). It is encouraging to
note that some native Lepidoptera already
sporadically use broom as a larval food-
plant, and that garden plants of Spanish
broom, Spartium junceum L., are damaged
extensively by caterpillars of one species
(tree lucerne moth, Uresiphita ornitho-
pteralis (Guenée), Common 1990), particu-
larly in the Guyra area where they can
only be kept alive by repeated use of in-
secticide.

It is hoped that such a process of bring-
ing broom into better ecological balance
within its invaded Australian range will
be accelerated using biocontrol, through
importation of European species pre-
adapted to feeding on broom. Three in-
sects have already been released (Hosking
et al. 1998) but have yet to multiply and
have a significant impact.

Distribution and uses of broom
Broom’s native distribution extends from
southern Scandinavia to the Azores, and
from Europe’s Atlantic coast to Hungary
and Ukraine. It commonly grows at
higher, cooler altitudes in the more south-
erly parts of this range. Nevertheless, it
straddles a wide spectrum of climatic con-
ditions, and no doubt has a correspond-
ingly wide range of climatically adapted
ecotypes. It is not known precisely where
Australian broom populations originated,
although Britain seems most likely for cul-
tural and communication reasons. Broom
has also been introduced to and become
naturalized in North America, New Zea-
land, South Africa, Hawaii, Iran, Japan
and India, and is a major pest species in
the first two of these places.

In Britain the plant had many uses
which would have led to a desire to grow
the plant in the new colonies. These in-
cluded: source of fibre and dye; browse for
sheep, goats and deer; a substitute for
hops; as well as the manufacture of
brooms as its name implies (Usher 1974).
Elsewhere in Europe its pickled buds pro-
vided a substitute for capers, and its seeds
a substitute for coffee (Hedrick 1972). In
India, broom has been used as a nurse
crop in plantations of Eucalyptus and Aca-
cia, providing protection from wind and
frost, as well as perhaps enhancing the ni-
trogenous content of soils (Chinnamani et
al. 1965). In Japan broom has been used for
post-fire erosion prevention (Nemoto et al.

1993), and in Oregon it was used to stabi-
lize littoral dunes (Isaacson 2000). It has
also been widely employed as an orna-
mental shrub.

Broom foliage contains a variety of al-
kaloids which have led to its having sev-
eral medicinal uses (Waterhouse 1986,
1988), but which have also resulted in
mild poisoning in grazing animals (Clark
2000, Parsons and Cuthbertson 1992).
Grey kangaroos and feral horses browse
the plant on Barrington Tops (New South
Wales) and keep isolated plants well
trimmed, although they soon move on to
other feed and have no controlling influ-
ence on the plant where it is abundant.
Goats and to a lesser extent sheep browse
the plant more consistently and can be
used for effective control in pastoral situa-
tions (Clark 2000, Sheppard, Hosking and
Leys 2000).

Broom has probably been introduced
repeatedly to Australia, although little is
known of its early history here. The first
Australian reference to the species ap-
pears to be in the form of a request for
seeds made by Governor P.G. King in
1798, to be grown and used as a substitute
for hops. Broom was apparently growing
luxuriantly in the colony only a few years
later (Parsons 1981). Subsequent introduc-
tions were made for the horticultural
trade, and these have included cultivars
most of which are hybrids with other spe-
cies. Broom hybrids are still freely avail-
able at plant nurseries in Australia, with
about 250 000 plants being sold annually
(Atkinson and Sheppard 2000).

The present range of wild broom in
Australia includes regions of moist, cool
temperate climate in eastern New South
Wales, Victoria, Tasmania, the Adelaide
Hills area of South Australia and subur-
ban Perth. Overall it infests more than
200 000 ha (Hosking et al. 1998) but this
represents only a small part of its poten-
tial range. For example, in northern New
South Wales there are many areas ecologi-
cally very similar to Barrington Tops, such
as the Walcha pastoral district, and Ben
Halls Gap, Mt. Kaputar and New England
National Parks, where broom has not been
reported.

Genetics of Australian broom
The genetic variation between and within
broom populations in Australia is unre-
searched, but such an investigation would
be worthwhile. Most Australian natural-
ized broom is clearly C. scoparius without
hybrid introgression. Nevertheless, there
is certainly some genetic variation be-
tween populations which probably re-
flects separate introductions from Europe.
For example, I raised broom plants from
seed collected at both Barrington Tops and
at Ebor (New South Wales). Two indi-
viduals from each place were grown to
maturity side by side in Armidale. Plants

from the two sources differed slightly but
consistently in date of flowering, foliage
colour, and overall shrub shape. (The
plants were destroyed after about ten
years, but not before leaving a large and
troublesome seedbank). In Tasmania,
subalpine Victoria, the Blue Mountains
(New South Wales) and sporadically else-
where, wild broom populations include
individuals with red lateral petals instead
of having the more common all-yellow
flowers.

Despite such inter-regional variability,
genetic variation within individual Aus-
tralian broom populations is likely to be
narrow due to their having very small
founder populations (that at Barrington
Tops, for example, thought to have been a
single pot plant, later planted in a garden
– Waterhouse 1986, 1988). This lack of lo-
cal variability presumably makes plants in
any particular population relatively nar-
row in their potential ecological tolerance,
but raises the possibility that cross-polli-
nation with plants of other provenance
might have the effect of broadening such
tolerance.

Many garden hybrid brooms, which
have a wide range of flower colours, pro-
duce relatively few seeds and are far less
invasive than the more vigorous pure
broom. However, they might have consid-
erable potential significance in that they
include genetic material from species with
more southern distributions in Europe,
having greater adaptation to warm, dry
conditions. Broom in Australia is appar-
ently restricted by climatic factors, for ex-
ample plants growing from seeds trans-
ported by rivers off Barrington Tops to
warmer sites at much lower altitudes are
not vigorous, and so far appear to be re-
stricted to moist, riverine sites. It is possi-
ble that although the plant is now ecologi-
cally unsuited to the relatively warm, dry
environments away from those riverine
sites, acquisition of genetic material by
cross-pollination with horticultural hy-
brids in or near gardens might provide
such ecological capacity.

Range expansion
Broom has been extending its Australian
range since introduction. At Barrington
Tops its initial introduction to the prop-
erty ‘Tomalla’ in the 1840s was followed
by spread to the forested plateau where it
was becoming a concern by the early
1960s, and it expanded rapidly after cattle
removal in the late 1960s (Hosking et al.
1998, Waterhouse 1986). Broom is pres-
ently spreading in the Bogong High Plains
of Victoria, where it was not conspicuous
until after removal of cattle in 1992 (Hore
2000), although there as well as in other
places its expansion is now being curtailed
at least to some degree by herbicide appli-
cations (Robertson et al. 1999). The appar-
ent acceleration of its spread in Australia
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in recent decades is paralleled by its his-
tory in New Zealand where most spread
(which is continuing) has also occurred in
the past thirty years (Fowler and Syrett
2000).

It is convenient to consider range ex-
pansion under two headings, stand ex-
pansion and jump dispersal (Figure 1), al-
though the two are not discrete processes
except in scale. Stand expansion occurs as
a population expands its contiguous area
by an incremental process of repeated
short-distance dispersal. Jump dispersal is
accomplished when an individual (lead-
ing to a population) becomes established
at a distance from the parent population
after a (relatively) long-distance dispersal
event, with a gap of uncolonized space re-
maining (at least temporarily) between the
parent and daughter populations.

Stand expansion
Most broom seeds are dormant at the time
of their explosive release from the pods,
which flings them up to 5 m. They may
then be collected by ants attracted to an
oily caruncle which acts as an elaiosome,
and carried by them a further 1 m (Smith
and Harlen 1991). That the great majority
of seeds is dispersed initially within a few
metres of parent plants is confirmed by
Robertson et al. (1999) who have mapped
seedlings only up to about 10 m from
burned, mature broom stands on the
Bogong High Plains. Dispersal on this
scale, together with growth and lean of
shrubs within the stand, leads to stand ex-
pansion into surrounding, previously
uncolonized habitat.

Stand expansion is not rapid under
conditions of low disturbance. Four per-
manent plots have been monitored nearly
annually for more than twelve years in
eucalypt woodland near Polblue Swamp,
Barrington Tops (Downey and Smith, in
press). At two of these plots, which ini-
tially straddled the edges of broom stands,
stand expansion occurred at a rate of only
about 0.5 m per year. Disturbance acceler-
ates the process by increasing rates of seed
germination and seedling establishment,
so that after fire, herbicide treatment or
physical disturbance, regrowing stands
may be both denser (Moodie 1985) and
larger (Robertson et al. 1999) than before
the disturbance.

Jump dispersal
Initial broom colonization of Australia can
be considered to be a human-mediated
case of jump dispersal at the largest scale.
The expansion of broom’s range to the
Barrington Tops plateau provides an ex-
ample on a regional scale: helicopter map-
ping of broom in this area has shown that
there are two discrete, large populations.
The first is the original population in and
near the pastoral area to the north, derived
by spread from the first planting at

‘Tomalla’. The second lies to the south-
west, on the mainly forested plateau and
including large parts of Stewarts Brook
State Forest and Barrington Tops National
Park, almost certainly derived from the
first by dispersal of seeds internally or ex-
ternally by cattle or horses. Other, more
recent long ‘jumps’, in this case probably
through seeds adhering in mud to foot-
wear and logging equipment, or possibly
by mammals, have been noted (and
daughter populations eliminated) else-
where in this region, at Gloucester Tops
and Giro State Forest.

At a local scale, jump dispersal com-
monly leads to establishment of individu-
als tens or hundreds of metres from seed-
ing stands, due to occasional seed disper-
sal by mammals (pigs and horses – Smith
and Harlen 1991, sheep – Clark 2000,
probably cattle and possibly macropods)
ingesting seeds and passing them in vi-
able condition, in streams, or by humans
or their vehicles and equipment. Scattered
broom shrubs in grassland areas at
Barrington Tops are thought to have been
mainly a result of dispersal by feral horses
(Smith and Harlen 1991).

Populations derived from such isolated
broom plants may eventually coalesce
with the original stand as both spread to-
wards each other in a process of infilling.
They can also be the sources for further

jump dispersal events. At Barrington Tops
control efforts using herbicides and
through pulling have focused on the
eradication of such outlying plants, espe-
cially where they occur in places where
their seeds might more readily find dis-
persal agents (e.g. at campsites and along
roadsides).

Persistence
The process whereby broom regenerates
and thereby persists at a site after initial
invasion is relevant to management, espe-
cially in places of conservation signifi-
cance where attempted control measures
such as heavy grazing, herbicide, fire or
other large disturbances are inappropriate
or difficult to apply. Broom plants may
live up to at least 27 years at Barrington
Tops (Downey and Smith, in press), and
all regeneration is by seed rather than by
vegetative means.

Seed dynamics
Broom seed production has been meas-
ured in New South Wales at 28–356 and
107 seeds m-2 per year on broom plants
below a eucalypt canopy at Barrington
Tops and at Deua National Park respec-
tively, and at 8885 and 7700 seeds m-2 per
year away from overstorey trees at Deua
(Hosking et al. 1998) and Armidale (Smith
and Harlen 1991) respectively. These

Figure 1. Conceptual model of the processes of range expansion in an
invading species such as broom.
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values are greatly in excess of the mini-
mum necessary for stand replacement,
supported by the observation of abundant
seedlings appearing within broom stands
every year. As a contrast, the relatively
common and widespread native
fabaceous shrub, sweet wattle, Acacia
suaveolens (Smith) Willd. (which has simi-
lar-sized, hard seeds, and also depends on
seedling establishment for its persistence)
was found by Auld and Myerscough
(1986) to produce annually only about
four seeds per plant. This seems to cast
doubt on whether curtailment of broom
seed production by biocontrol agents is
likely to have any practical effect, other
than a possible reduction in the frequency
of jump dispersal.

The reservoir of dormant seeds accu-
mulating in the soil beneath and near
broom stands is undoubtedly the princi-
pal factor making broom control so intrac-
table. Broom plants are easy to kill with
herbicides, burning, slashing or pulling,
and resprout poorly from stumps. How-
ever, any disturbance which exposes sur-
face soil to the temperature variations re-
sulting from direct sunlight and nocturnal
radiative cooling leads to partial germina-
tion of the soil seedbank. If they are ad-
equately lit and do not experience
drought, seedlings establish well, and a
broom thicket quickly returns to the site
usually at higher density than previously
(Moodie 1985). This regrowth needs to be
killed within four years of the original dis-
turbance before it produces further seeds,
but even if this is achieved, seeds from the
original seedbank will continue to germi-
nate for many more years, requiring re-
peated treatment. At a campsite near
Polblue Swamp, Barrington Tops, broom
seedlings still appear twenty years after
the site was cleared of broom, even though
no further plants have been allowed to
develop to maturity during that period.

Broom soil seedbanks in Australia have
been measured at values ranging from 190
to 50 000 seeds m-2, values comparable to
those found within the plant’s native
range (Hosking et al. 1998). At Barrington
Tops, Mihe (1992) found that up to 40% of
seeds were in soil deeper than 5 cm. While
such seeds might be too deep for develop-
ing seedlings to emerge above the soil sur-
face, they are also less likely than
shallowly buried seeds to have their ger-
mination triggered by variations in tem-
perature or moisture. They might there-
fore be expected to remain dormant for
extended periods, perhaps until moved
closer to the surface by digging animals or
other agents, posing long-term difficulties
for control operations.

With widening recognition of broom’s
importance, and in order to curb its
spread, control measures have been more
vigorously adopted in recent years, par-
ticularly herbicide application to small,

isolated populations. There is an annual
program to locate and destroy regenerat-
ing broom at known, marked sites in
Kosciuszko National Park (L. Knutson
personal communication). If such meas-
ures are not maintained, regeneration is
likely to lead within a few years to further
accessions to the soil seedbank. For exam-
ple, roadside broom plants were flower-
ing again in 1998 at Glencoe and Ebor in
northern New South Wales despite de-
struction of plants at those sites about four
years earlier.

Broom stand dynamics at
Barrington Tops
Observations in permanent plots in
broom-invaded eucalypt forest at Barring-
ton Tops over more than ten years
(Downey and Smith, in press) indicate
that broom shading curbs regeneration by
broom itself (as well as by many members
of the native flora) until the original plants
progressively senesce and die to the point
where their canopy is significantly
opened. Broom seedlings are observed
continually at earlier stages, but rarely
survive for more than a few weeks or
months. The original broom plants, as
they age, collapse from their previously
erect form to become prostrate, with stems
lying along the ground for more than five
metres to terminate in green, fertile
crowns some two metres in height. At
Barrington Tops their collapse is acceler-
ated by falls of heavy, wet snow (Smith
1994a). Over a period of about thirty years
from initial invasion, the population com-
prises progressively fewer, larger and
more prostrate individuals (Figure 2). The
process of collapse results in crowns fall-
ing across each other, the lower of which
dies, forming gaps in the previously

nearly continuous broom canopy (Smith
1994a). Only when such gaps occupy at
least half of the area, and significant sun-
light penetrates to the ground, do new
broom individuals become established
(Downey and Smith, in press).

It seems probable that in forested areas
of the Barrington Tops plateau, without
intervention, eventually a stable, mixed-
age broom population will develop. This
permanent broom layer in the vegetation
(although less dense than first generation,
single-age broom stands, or stands result-
ing from major disturbances) will have
far-reaching ecological consequences.
These may include local extinction of rare
herbaceous plants (Heinrich and Dowling
2000); thinning or elimination of the euca-
lypt canopy by prevention of eucalypt re-
generation (Waterhouse 1986, 1988); inva-
sion by rainforest plants into former euca-
lypt woodland (Smith 1994a); multiplica-
tion of feral pigs with resultant physical
and biotic disturbance; increase in num-
bers of some native birds (Bell 1990); and
invasion by alien birds (Smith 1994b).

In more open sites, it appears that while
some physical disturbance is necessary for
establishment of new broom plants, small
natural disturbances (e.g. animal grazing,
digging or trampling) are sufficient to al-
low range expansion to occur even in the
complete absence of human activities.
More substantial disturbance leads to
massive seedling establishment wherever
broom seeds are present, resulting in the
creation of dense new broom stands
(Moodie 1985) from germination of part of
the large, long-lived soil seedbank (Mihe
1992, Smith and Harlen 1991) accumu-
lated beneath former stands. It has been
suggested (P. Downey, personal commu-
nication 1997, Robertson et al. 1999,

Figure 2. Numbers of live broom plants in two size (basal area) categories in
two 5 × 5 m permanent plots near Polblue Swamp, Barrington Tops, over
periods of thirteen and twelve years respectively.
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Sheppard, Hodge and Paynter 2000) that
fire might be employed to stimulate ger-
mination to the extent that herbicidal or
other treatment of the dense regrowth
might then lead to substantial control.
Downey (2000) has found up to 80% re-
duction in the soil seedbank of broom af-
ter fire. However, it has yet to be demon-
strated that this will lead to sufficient re-
duction in subsequent broom regenera-
tion to be a useful control tool, and in any
case fire is not easy to use in many situa-
tions.
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