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Summary
A trial to evaluate competitive impact of
broom (Cytisus scoparius (L.) Link) on
establishing Eucalyptus nitens (H.Deane
& Maiden) Maiden was established in a
two year old plantation with a uniform
broom cover, near Waratah, north-west
Tasmania. Treatments consisted of three
levels of broom control (total, inter-row
and none), combined with two levels of
fertilizer (0 and 200 kg ha-1 nitrogen). Af-
ter one and a half years the current prac-
tice of inter-row broom control without
added nitrogen had no significant im-
pact on E. nitens stem volume. There was
a significant increase in stem volume of
at least 23% due to nitrogen and of 49%
increase due to total broom control. This
suggested that competition was likely to
be for nutrients and that it would be
more economic for plantation managers
to apply 200 kg ha-1 nitrogen at years two
to three than to perform post-plant inter-
row broom control.

Mapping of broom in the north-west
of Tasmania revealed 59 250 ha contain-
ing broom. Data generated during map-
ping was used to develop a broom man-
agement plan that includes control of
isolated broom plants, isolation of large
infestations and adoption of long term
control strategies such as release of bio-
logical control agents.

Introduction
Broom (Cytisus scoparius (L.) Link) is a po-
tential threat to the success of eucalypt tree
farms in north-west Tasmania. Anecdotal
evidence suggests that broom competes
strongly with developing Eucalyptus
nitens (H.Deane & Maiden), resulting in
reduced tree growth with longer rotation
ages and fewer trees surviving to matu-
rity. Three years after planting Richardson
et al. (1996) found a 51% reduction in Pinus
radiata D.Don stem volumes when grown
in the presence of broom. However, there
are no references on the impact of broom
competition on developing eucalypts.

Broom is currently controlled in plan-
tations through combinations of inter-row
tractor mounted slashing and shielded
spraying with glyphosate. Since these
costs are incurred in years two to three of
an on average fifteen year rotation, it is
essential that these operations provide op-
timal tree productivity gains. To evaluate
competitive impact of broom in young
E. nitens a trial consisting of post-plant

broom control and fertilizer treatments
was established in a three year old E.
nitens plantation.

In order to assess significance of the
broom threat, affected areas were identi-
fied in a broom mapping program linked
to a Geographical Information System
(GIS). The many benefits of using GIS for
weed management planning have been
reviewed by Prather and Callihan (1993).
The GIS software (ArcView) graphically
positions map features in relation to
known locations, and relates these fea-
tures to other cartographic features.

Materials and methods
Competition trial
The trial was established on an ex-native
forest site near Waratah in north-west
Tasmania. Soils at the site were developed
on basalt (ferrosol) with soil pH around
5.2. The average annual temperature is
8°C. The average annual rainfall of 2199
mm (decile one = 1748 mm per annum,
decile nine = 2675 mm per annum) is dis-
tributed throughout the year with a
marked winter peak. Rainfall for the pe-
riod from trial establishment (December
1997) to the most recent measurements
(June 1999), was 3399 mm, while evapora-
tion for the same period was 1287 mm.

Following harvesting in 1993, the site
was disced then mounded using a Savan-
nah mound plough. E. nitens were planted
at a spacing of 3.5 × 2.6 m in October 1995
giving a planting density of approxi-
mately 1100 seedlings per hectare. The site
has a uniform broom cover with few other
weeds present.

Trial design was a randomized com-
plete block with four replicates, three lev-
els of broom control (total, inter-row and
none) and two levels of nitrogen fertilizer
(0 and 200 kg ha-1 nitrogen). Inter-row
broom control represents approximately
35% of the plantation area. Broom control
was performed initially using brush-
cutters, with all slashed broom left on site.
Glyphosate was applied to broom re-
growth using a shielded nozzle knapsack
at 1350 g active ingredient ha-1 three
months after brushcutting. An organo-
silicant penetrant was included at 0.2%
v/v. Urea was applied after the initial
broom control treatments as a spot appli-
cation at the base of each tree.

Plots were approximately six tree rows
wide by eight trees long, providing an

internal minimum of 25 measure trees (i.e.
perimeter trees acted as buffers). The
above ground biomass of broom (kg ha-1

dry matter (DM)) was determined by ran-
domly selecting six 1 m2 quadrats from
both inter- and intra-rows.

Tree heights and DBH (diameter at
breast height i.e. 1.3 m) were measured at
trial establishment (1997) and again in
June 1998 and 1999. This data was ana-
lysed using analysis of variance. Results
are presented as incremental stem volume
calculated as the difference between vol-
ume in 1999 and 1997, i.e.

height × DBH2 × π
Stem volume =

12

Management of broom
Broom was mapped in the north-west of
Tasmania, focusing on the Surrey Hills es-
tate south of Burnie using the Tasmanian
Weed Mapping Guidelines (Bishop 1997).
Mapping was concentrated on those areas
susceptible to infestation, or where broom
was known to occur, rather than picking
sites at random. The location (Australian
Grid Map Coordinates), land use and ten-
ure, dimensions of infestation, plant size
and signs of management were manually
recorded and entered into a database. The
data was processed by ArcView GIS soft-
ware.

Results and discussion
Competition trial
Biomass measurements indicated there
were similar amounts of broom on the in-
tra-rows (16 050 kg ha-1) and inter-rows
(16 300 kg ha-1), confirming observations
that broom was evenly distributed across
the plantation.

As shown in Figure 1 the addition of
fertilizer significantly increased the DBH
increment from 1997 to 1999 (P=0.0001).
Total broom control had a significant im-
pact on DBH increment (P=0.0001), but
inter-row broom control had no signifi-
cant impact (P=0.61).

Incremental gain in tree height aver-
aged 216.9 cm ± 19.9 cm for the 18 months
and was not significantly influenced by
broom control (P=0.86) or fertilizer treat-
ment (P=0.84).

Incremental gain in stem volume for 18
months after the treatments were applied
is shown in Figure 2. Total broom control,
with or without fertilizer resulted in a 49%
increase in stem volume (P=0.0001) com-
pared with the control. Fertilizer re-
sponses with inter-row or no broom con-
trol were around 24% (P=0.0038). There
was no response to inter-row broom con-
trol alone (P=0.54).

As total broom control is expensive
(~$400-$500 ha-1) the current practice on
broom infested sites is to inter-row slash
and apply glyphosate (i.e. IRBC and
NFER) to control regrowth (~$180 ha-1).
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Figure 1. Effect of broom control (standard
error = 0.36) and fertilizer treatment (standard
error = 0.37) on incremental DBH (diameter at
breast height) after 18 months. (TBC = total
broom control, IRBC = inter-row broom
control, NBC = no broom control. FERT = spot
application of nitrogen (200 kg ha-1), NFER =
no fertilizer).

Figure 2. Effect of broom control and fertilizer treatment on
incremental stem volume after 18 months (standard error = 771).
Percent figures represent increase in volume compared with the
control. (TBC = total broom control, IRBC = inter-row broom
control, NBC = no broom control. FERT = spot application of
nitrogen (200 kg ha-1), NFER = no fertilizer).

After 18 months this had no significant
impact on eucalypt growth (6% increase).
A cheaper, more effective option is to spot
apply 200 kg ha-1 nitrogen (i.e. NBC and
FERT) at the base of each tree (~$140 ha-1).
On many sites access for fertilizing is diffi-
cult, and work is currently being under-
taken to assess the relative merits of spot
versus broadcast (e.g. aerial) fertilizer ap-
plication.

Mechanisms of competition at this site
are unclear. It can be assumed with high
annual rainfall that moisture is not a ma-
jor limiting factor to growth. At trial estab-
lishment the eucalypt canopy was above
that of broom, which would suggest com-
petition for light is not limiting tree
growth, although there maybe some effect
on the lower canopy.

Response of eucalypts to nitrogen in
the no broom control treatment shows that
soil nitrogen is limiting tree growth at this
site. Rhizobial nodules on broom roots fix
nitrogen, but compared to other agricul-
tural legumes the rate of nitrogen produc-
tion is low (Wheeler et al. 1979, cited in
Hosking et al. 1998). In controlling broom
there would be an increased level of min-
eralization and nutrient uptake by euca-
lypts possibly explaining the lack of re-
sponse to nitrogen associated with total

broom control. Nambiar and
Sands (1993), suggest that on
sites where moisture is not lim-
iting, such as at Waratah, the
effect of controlling competi-
tors in improving nutrient sup-
ply is equalled to that of apply-
ing large amounts of fertilizer.
Considering an estimate of ni-
trogen content in broom shoots
(1.45%) by Wheeler et al. (1987)
and the biomass of broom on
site (~16 240 kg ha-1) there is a

potential input of 235 kg ha-1 nitrogen at
this site from total broom control. It may
be that we can achieve equivalent growth
responses to total broom control simply
through the addition of higher rates of ni-
trogen.

As broom is intolerant of shade
(Hosking et al. 1998), the key to managing
broom in plantations is to achieve canopy
closure at the earliest possible age. Appli-
cation of nitrogen at years two to three can
help achieve this.

Figure 3. Locations of known broom infestations on and around Surrey
Hills, Tasmania (scale of North West Coast 1:50 000). NFP = North Forests
Products.

Management of broom
The survey identified approximately
59 250 ha infested with broom.

Broom maps (Figure 3) were used to
develop a management plan aimed at con-
trol of isolated plants close to North Forest
Products land, management of larger in-
festations and encouragement of biologi-
cal control measures. A key to the strategy
is to manage spread of major infestations
through cultural practices. Moving ma-
chines from infested broom sites spreads
broom seed. Identifying these sites and
implementing a wash down procedure
should limit future broom seed spread.

Across the larger broom infested areas,
biological control agents, provided by the
Management Committee for the Biological
Control of Scotch Broom through the Co-
operative Research Centre (CRC) for
Weed Management Systems are being re-
leased. It is envisaged this long term con-
trol strategy, rather than chemical control,
will be successful in significantly reducing
the broom population in the mapped area.
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Summary
From State Forests of New South Wales
perspective the major broom infestation
is on Barrington Tops – covering over
10 000 ha of State Forest, National Park
and private land. The use of State Forests
on Barrington Tops as a case study soon
explains the frustration of dealing with
this environmental weed in forest eco-
systems. Adequate access for ground
techniques like slashing and spraying is
a major issue in its control.

Introduction
On Barrington Tops, the broom (Cytisus
scoparius (L.) Link) infestation possibly
started as early as the 1840s as an im-
ported garden and hedge plant
(Waterhouse 1988). Much of the broom in-
fested forest land on the Barrington Tops
was vacant crown land until dedication as
State Forests and National Park from the
early 1960s through to early 1970s. Access
to the high country (over 1000 m above sea
level) where broom occurs awaited State
Forests of New South Wales (SFNSW)
road construction programs from 1968-
1978. It is perceived by some that broom
spread also coincided with displacement
of graziers’ seasonal burning of the
Barrington Tops high country. There is
now over 10 000 ha of land infested with

broom on the Barrington Tops in State
Forests, a National Park and on private
property.

Broom seems to mainly occupy areas of
open forest and woodland with a snow-
grass (Poa sieberiana Spreng.) understorey.
These areas tend to be mostly non-com-
mercial forests and therefore the impact of
broom on forestry of commercial native
species is largely untested in terms of com-
mercial timber production. Given the lati-
tude of Barrington Tops, broom, by de-
fault, occupies the highest altitudes due to
its preference for cool climates. It is feared
(but not proven) that broom on the
Barrington Tops may develop the capac-
ity to encroach on areas of lower altitude
over time through natural selection proc-
esses. This possibility is suggested by the
occasional observation of short-lived indi-
vidual broom plants along watercourses
at lower altitudes than the main infesta-
tion.

Broom has infiltrated some forest log-
ging areas adjacent to the woodlands –
mainly in Eucalyptus fastigata H.Deane &
Maiden, E. obliqua L’Hér. and E. dalrymple-
ana Maiden ecotones and may well inter-
fere with commercial Eucalyptus regenera-
tion by rapidly occupying the site. No for-
mal studies have been done.
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As a part of public forest management,
access is also provided for recreational
traffic, particularly 4-wheel-drive enthusi-
asts. This development contributed to
spread of broom along fire trails in the
area. Broom infestations also cause other
management problems. Feral pigs favour
dense broom clumps (some up to 1 km2 in
size) and this makes pig control more dif-
ficult. In turn, pig diggings create a seed-
bed for new broom, and pigs are believed
to transport seed in mud attached to them.
Watercourses are another important vec-
tor of broom seeds.

Control techniques
Control programs commenced in ear-

nest in the late 1970s using hand slashing
and some chemical spraying. Early work
trialed hand slashing, then heaping the
slash over the site and burning it when
dry. Achieving a satisfactory burn is a real
problem in this sub-alpine environment.
With an intense fire, a very good kill was
achieved and some seed was incinerated.
The downfall was an excellent seedbed for
remaining seed, resulting in very dense
regeneration of broom within 12 months.

Given that broom may produce seed
within 2–3 years of germination, spraying
of broom regeneration was mandatory
within that time. Obviously this produced
an exponential increase in sites to be
treated i.e. maintenance of previously
sprayed areas plus any new areas. Control
requirements using these methods grew
beyond the capacity of available re-
sources. Accessibility of broom infested
areas was also a problem. It became in-
creasingly obvious that alternative meth-
ods of control were needed, the most
likely being long-term control using bio-
logical agents.

Spraying with Garlon® (active ingredi-
ent triclopyr, 170 mL to 100 L) is very ef-
fective, but expensive and labour inten-
sive. The spray program has concentrated
on preventing linear expansion of the
broom infestation along fire trails, by
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