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Summary
Wyperfeld National Park in the north-
west Mallee region of Victoria, has a ma-
jor dilemma with a widespread noxious
weed, horehound, Marrubium vulgare.
This region, with rainfall below 400 mm
per annum, has regular drought periods
which kill of many of the mature hore-
hound plants. Due to its prolific seeding,
high germination rates, and the large
seed bank (in excess of 15 000 seeds m-2),
horehound is able to colonize newly dis-
turbed areas and to recruit new seedlings
into the weed infestation when condi-
tions are favourable.

Conventional control of horehound
using broadacre spray chemical control is
unfeasible due to financial cost and off
target damage to native plants. A three
year experiment in measuring the useful-
ness of an autumn control burning and
reduction in grazing pressure was com-
pleted in June 1999. Results indicate that
the control burn killed all mature hore-
hound plants and reduced the seed bank
down to 1937 seeds m-2 (a 75% reduction).
One beneficial effect of the treatments
was the tripling in the endemic species
abundance in the burnt and ungrazed
plots. A reduction in grazing pressure
enabled more competition with emerg-
ing seedlings, and hence less horehound
recruitment. However after three years
the burnt and ungrazed seed bank still
remained above 1000 seeds m-2.

Introduction
Horehound, a member of the Lamiaceae,
is a perennial weed of pastures, roadsides
and conservation areas in southern Aus-
tralia. The heaviest infestations are found
in north-western Victoria and southeast-
ern South Australia where semi-arid con-
ditions contribute to decreased vigour of
competing plant species (Anon 1976). In
1980, the total infestation in Victoria was
estimated at 6 million ha, with dense in-
festations covering 100 000 ha, medium
infestations 1.5 million ha, and scattered
infestations 4.38 million ha (Lane et al.
1980).

Horehound is a drought tolerant plant,
occurring in areas that receive a minimum
of 200 mm annual rainfall (Anon 1988).
Wyperfeld National Park. (35° 35'S, 142°
05'E), is in a drought prone mallee region
of Victoria receiving only 290 mm annual

rainfall (Figure 1). Within the park, hore-
hound is well established in dense
monocultures in the dried lake beds and
in the red gum community on the sur-
rounding source bordering dunes. Mois-
ture availability appears to be the major
limitation to further spread of horehound
(Weiss and Sagliocco 1994).

Horehound is estimated to infest at
least 9000 ha of the Wyperfeld’s 356 000 ha
(Weiss and Wills 1996). However, it is lo-
calized around the watercourses of the
Outlet Creek, the dried lakebeds and sur-
rounding source bordering dunes. Hore-
hound does not appear to be invasive in
undisturbed native mallee vegetation.

Materials and methods
Integrated management
A control burn under moderate conditions
(McArthur Grassland Fire Danger Metre)
burnt approximately 5 ha of the Lignum
Plain dried lake bed during April 1996.
Sixty pre- and post-burn soil cores were
randomly taken from a transect line run-
ning through the middle of the lake bed.
Soil cores were washed, sieved and whole
seeds sorted under a dissecting micro-
scope. Seeds were placed in germination
cabinets (15°C: 25°C, 10 h night: 14 h day)
to determine viability for one month as per
Lippai et al. (1996). Half the burnt and a
similar sized unburnt area (about 4 hec-
tares) were fenced off with kangaroo
proof fences. Grazing pressure within

Lignum Plain is almost entirely due to
kangaroos, as rabbits have been exten-
sively controlled in this region of Wyper-
feld National Park. No rabbits were seen
within the area in the three year period.

After spring germination, selected plots
were boom sprayed with 2,4-D ester to kill
emergent horehound seedlings at 6 litres
per hectare. A stratified random block de-
sign with three replicate plots (20 × 10 m)
per treatment was established (Figure 2)
and seed banks and vegetation changes
were monitored quarterly. The first post-
burn sampling occurred in July 1996, the
last in July 1999.

Results
Seed bank dynamics
The initial effects of the control burn was
to kill all horehound plants and decrease
the viable seeds in the soil seed bank by
78% to just under two thousand seeds per
square metre (Table 1).

The three year impacts of the burn, re-
duced grazing pressure and initial spring
herbicide application on horehound seed
banks are shown in Figure 3. In general
over the three years all the burnt plots
maintained lower horehound seed banks
than the unburnt plots. Over the three
year period there was also no significant
difference in the seed banks between any
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Figure 1. Location of Wyperfeld
National Park, Victoria.

Figure 2. Treatments within Lignum Plain, Wyperfeld National Park.
Shaded area represents 5 ha that was controlled burnt, hatched line
represents kangaroo proof fence, S = sprayed plots, C = control plots.
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of the burnt plots, irrespective of the other
treatments (grazed or sprayed). However,
analysis of variance indicated that there
was significant difference in horehound
seed numbers between the burnt and
unburnt plots (P=0.04, Anova). By the end
of the three year period, no horehound
had reached maturity and flowered in the
burnt plots, while a mean of nine plants
per square metre flowered in the unburnt
plots.

Biodiversity
Species abundance and diversity in-
creased after the fire. The total number of
species prior to the burn was nine (seven
introduced, two native) and this increased
to 21 species (14 introduced, seven native)
in the burnt, ungrazed areas (Figure 4).
The rare spiny lignum (Muehlenbeckia
horrida) only appeared in the burnt areas
(Table 2). This species had disappeared
from Lignum Plain in the early 1990s due
to prolonged dry periods in 1991–93 and
heavy grazing pressure from kangaroos.

Discussion
Fire has played an important role in the
evolution of mallee plant communities.
Mallee populations can regenerate freely
from single fires (i.e. no more frequently
than one every 5–10 years, irrespective of
season of fire). If however there is a man-
agement requirement for multiple fire
prescriptions based on three to four fires,
the last two in autumn, these can induce
significant mortality in Stipa and mallee
communities (Noble 1989). The re-emer-
gence of the rare spiny lignum in the burnt
areas of the lake beds is very encouraging
as well as the doubling or tripling of na-
tive plant species.

Control burns in Mallee parks have the
potential to be a very effective weed man-
agement strategy as they kill all hore-
hound plants and reduce the soil seed
bank by nearly 80%. However to control
horehound solely by fire would involve
repeated burns much more frequently
than would occur naturally. Because such
repeated burns would most likely seri-
ously affect the natural flora and flora in
the area, alternate follow up programs to
further deplete horehound soil seed banks
are required to prevent re-establishment
of the weed. Animals from nearby infesta-
tions unaffected by burn can also intro-
duce seed, thus reduction in seed produc-
tion in these plants is also required.

Herbicide application when seedlings
emerge in spring and autumn will reduce
the seed bank as well as preventing plant
recruitment. However as horehound pri-
marily invades disturbed or bare areas, a
more long term approach would be to
revegetate these areas. A combination
of endemic annual and perennial spe-
cies would compete with seedlings and
mature plants of horehound and other

Table 1. Initial effects of autumn burning on horehound soil seed banks in
Lignum Plain, Wyperfeld National Park (number of viable seeds m-2 ± SE).

Treatment Viable seeds (m-2)

Pre-burn 8731 ± 1393
Post-burn 1937 ± 227

Figure 3. Three year impacts of the control burn and grazing pressure on
horehound soil seed banks. Dotted lines represent unburnt treatments,
solid lines represent burnt.

Table 2. Native species identified in Lignum Plain.

Common name Scientific name Family

Fireweed Senecio lautus Asteraceae
Wiry podolopsis Podolepis capillaris Asteraceae
Woolly New Holland daisyA Vittadenia cuneata Asteraceae
Short leaf bluebushA Maireana brevifolia Chenopodiaceae
Rosy bluebushA Maireana erioclada Chenopodiaceae
Rosinherb Cressa cretica Convulvulacae
Native hollyhock Lavatera plebia Malvaceae
Spiny lignumB Muehlenbeckia horrida Polygonaceae

A indicates species present prior to the control burn.
B indicates species listed as rare in Victoria.

Figure 4. Effect of treatments on floral species composition in Lignum
Plain. White bar represents number of introduced species, black bar
represents number of native species. Line and right hand vertical axis
represent percentage of plants that are native. PB = pre-burn, U/G =
unburnt/grazed, U/U = unburnt/ungrazed, B/G = burnt/grazed, B/U = burnt/
ungrazed.
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introduced species. Not only would the
overall weed biota be decreased, the in-
trinsic value of the lake beds would in-
crease. The lake beds would then be more
resistant to further weed invasion. A
revegetation program will be trialed in the
Lignum Plain after control burns in April
2000. A combination of endemic grasses
and bluebushes will be utilized.

Any program to increase the natural
value of these areas while decreasing the
weed population has to deal with associ-
ated pest species and grazing pressure.
Reducing rabbit numbers will reduce the
amount of soil disturbance, which favours
the establishment of horehound, as well as
the vectors that distribute burrs and seeds.

Horehound, in common with other
members of the Lamiaceae, is primarily
bee pollinated. Wyperfeld has a very high
density of feral bees (Honan 1997), and
control of these pollinators has the poten-
tial to reduce the amount of seed set by the
weed.

Two biological control agents for hore-
hound have been released in Wyperfeld.
The horehound plume moth, Wheeleria
spilodactylus (Curtis), has larvae which
feed in the shoot tips reduce the flowering
and seed production. In addition, the
horehound clearwing moth, Chamae-
sphecia mysiniformis Rambur with root bor-
ing larvae is also present. These agents
would be affected by any control burns
but may still be effective in reducing the
spread of horehound from nearby non
burnt infestations.

A combination of physical (burn re-
gime), chemical, grazing management
(grazing pressure from kangaroos and
rabbits), revegetation to increase competi-
tion, feral animal (rabbit and bee) and bio-
logical control may provide the answer to
an integrated pest management approach
to horehound control in Wyperfeld Na-
tional Park.

The Cooperative Research Centre for
Weed Management Systems is releasing a
best practice management guide for hore-
hound in natural ecosystems in early 2000.
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Disclaimer
The advice provided in this publication is
intended as a source of information only.
Always read the label before using any of
the products mentioned. The State of Vic-
toria and its employees do not guarantee
that the publication is without flaw of any
kind or is wholly appropriate for your
particular purposes and therefore dis-
claims all liability for any error, loss or
other consequence which may arise from
you relying on any information in this
publication.


