Fifteenth Australian Weeds Conference

Best-practice chemical control of English broom (Cytisus scoparius)
evaluated in Alpine National Park, Victoria, through adaptive
experimental management program

Cathy Allan', Lynise Wearne?, Jodi Price?, Marie Keatley?® and Paula Tumino!
! Parks Victoria, PO Box 206, Omeo, Victoria 3898, Australia
*Department of Botany, La Trobe University, Bundoora, Victoria 3086, Australia
3 Parks Victoria, Level 10, 535 Bourke Street, Melbourne, Victoria 3000, Australia

Summary Parks Victoria established an adaptive
experimental management (AEM) program in the
Alpine National Park for English broom (Cytisus
scoparius L.) after the bushfires of January 2003. The
effectiveness, efficiency and environmental outcomes
of best-practice chemical control strategies are being
evaluated on a series of trial plots, and some prelimi-
nary results are presented here.

Timing of initial treatment plays a major role in the
success of herbicide treatments, with costs to treat one
hectare plots nearly doubling from one growing season
to the next. Satisfactory reductions in broom cover
were achieved with both selective and non-selective
herbicides despite initial treatments being conducted
very late in the growing season, at a time of year not
traditionally utilised for chemical control. Short-term
effects of herbicides on species richness show declines
in richness on some plots in all treatments. Ongoing
measurements on these plots will provide useful results
to guide management decisions and assist in develop-
ing meaningful management targets.

Keywords Adaptive experimental management,
monitoring, English broom, Cytisus scoparius, weed
control.

INTRODUCTION

Parks Victoria is addressing some uncertainties in one
of its largest pest plant control programs through an
adaptive experimental management approach. English
broom has been a high priority weed for control in
the Alpine National Park for over fifteen years, but
managers have little evidence of the outcomes of ex-
tensive weed control efforts. How effective are current
weed management strategies, and what plant species
regenerate on a site when English broom is removed?
These are some of the questions being addressed on
a series of experimental one hectare trial plots near
Omeo, Victoria.

Despite only having been running for two years,
Parks Victoria staff have already learned valuable
lessons from this experimental approach. Due to the
widespread reduction in broom biomass after the
January 2003 fires, there has been a strong focus on

chemical control to prevent further broom seed enter-
ing the seedbank. On sites with high fire intensity, the
previously rich broom seedbank was heavily depleted,
opening up an opportunity to eliminate broom from
some sites.

To date, this experiment has proven a practical and
achievable method to assess weed control programs,
and lessons learnt from the results have already been
incorporated into the local control program.

METHODS

Methods are described in detail in Allan et al. (2004);
however, the experimental design was reduced due to
practical constraints (see Table 1). The results of three
best-practice herbicides applied at label rates on one-
hectare plots are compared with non-treatment plots
at each of three sites. Autumn treatment plots were
established in April 2004, while spring treatment plots
were established in October 2004.

Effectiveness and efficiency Effectiveness of con-
trol techniques was determined by measuring broom
percent cover in dieback categories on permanently
marked 20 m transects before and after treatments.
Monitoring protocols developed by Parks Victoria
outline the cover by line intercept method used (Parks

Table 1. Experimental design showing treatments
applied to each of three sites. Each site contains a
one-hectare plot of each treatment.

Herbicide Timing  Frequency of
of initial treatment
treatment

Herbicide 1 (non-selective) autumn annual

(360 g L glyphosate) spring annual

Herbicide 2 (selective) autumn irregular

(300 g L triclopyr with 100 g annual

L' picloram) spring annual

Herbicide 3 (selective) spring annual

(600 g L' triclopyr)

Control (no herbicide) - -
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Victoria 2005). Efficiency of control techniques was
evaluated by recording time spent by spray contractors,
and herbicide applied to each one hectare plot. Results
are presented here from measurements in April 2004,
October 2004 and October 2005 for annual treatments
with herbicides 1 and 2, before repeat spring spray
treatments occurred. Results for herbicide 3 will be
reported after measurements in October 2006.

Environmental outcomes Preliminary results for
environmental outcomes were assessed by repeating
species richness measurements on fifteen permanently
marked subplots of 49 cm diameter. In each subplot,
data were collected on the presence of all vascular
plant species as well as cover abundance using the
Braun Blanquet scale. Data were analysed by repeated
measures ANOVA to compare species richness on
autumn annual treatment plots and untreated plots
over two years.

A full re-measurement of all plots in October
2006 is proposed, after which a detailed report will
be produced, plot treatments reviewed, and current
management techniques adapted where required.

or lightly scorched broom present in October 2005,
before the repeat treatment occurred (Figure 2). This
reflects the increase in stand height which occurred in
early spring 2004, and continues to occur on untreated
plots (Table 2), making reduction in broom cover more
difficult to achieve.

The spring 2004 treatment with non-selective her-
bicide 1 was less effective at reducing cover of broom
than selective herbicide 2 (Figure 2). Observations
and photo points at these plots confirmed that despite
spraying at the optimal time of year, many plants were
missed due to the high broom cover, and other plants
were lightly scorched and not effectively killed by the
non-selective herbicide.

Efficiency When left until spring 2004, initial her-
bicide treatments were nearly double the cost of plots
first treated in autumn 2004 (Table 3). Costs of repeat
treatments were similar to initial treatments for both
selective and non-selective herbicides, suggesting that

Table 2. Mean top height (cm) of English broom on

RESULTS annual autumn treatment for two best-practice herbi-

Effectiveness Both selective and non-selective  cides and non-treatment plots.
herbicides applied in autumn 2004 and autumn 2005 April 04  October 04  October 05
resulted in eff.ectlve reduction in broom cover, with Non-treatment 56.8 733 1476
less than 5% live broom present on plots in October Herbicide 1 66.2 623 1043
2005 (Figure 1). In comparison, plots not treated e m ¢ ’ ’ )
until spring 2004 still had substantial amounts of live ~ Herbicide 2 66.8 65.8 80.8
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Figure 1. Mean percent cover of English broom on untreated plots and on autumn annual treatment plots
with two herbicides. Scorch categories represent degree of dieback from herbicides: 0 = no scorch, 1 =<25%
dieback, 2 = 25-75%, 3 = >75%, 4 = dead. Treatments occurred autumn 2004 and 2005, measurements made

T1 April 2004, T2 October 2004, T3 October 2005.
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costs for sustained control on these sites is substantial,
and a one-off treatment would be unlikely to result in
an adequate level of control.

Environmental outcomes We found a significant
interaction between treatments and sites between the
years (P <0.001) based on total species richness (Table
4). There was also a significant interaction effect of
site and treatment (P <0.001). This suggests that the
sites did not respond in the same way to the treat-
ments or consistently in the two years of treatment.
The time X treatment interaction was non-significant
(P =0.234) suggesting the effect of treatment was the
same across both years, although the effect of treat-
ment depended on site. Treatment effects are more
notable after two years of treatment with significant
reductions in species richness seen in four out of six
treated plots (Figure 3).

DISCUSSION

Controlling English broom soon after fires, in autumn
2004, when the population was at a manageable stand
structure, has proven to be far more cost-efficient and
effective than leaving the initial treatment until spring
2004. This indicates to managers that treatment even at
non-traditional times of year can be effective in achiev-
ing good levels of broom control, as long as treatment
occurs as soon after fires as possible.

The high cost for initial treatment in spring 2004
(and repeat treatment in spring 2005) questions the
logic of using chemical control as a primary tool in tall

Mean cover by scorch category (%)
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dense stands, despite treatment occurring at the opti-
mal time of year. Alternative weed control techniques
such as mechanical removal or repeat burning could
be used in combination with herbicides, to reduce the
costly and physically challenging task of treating such

Table 3. Mean cost per hectare for initial (year 1,
2004) and repeat (year 2, 2005) annual treatments
(including labour and herbicide) for two best-practice
herbicides.

Cost year 1 Cost year 2
Herbicide 1 2 1 2
Autumn $226 $270 $194 $283
Spring $408 $436 $539 $432

Table 4. Repeated measures ANOVA results based
on total species richness data.

Between subjects df F P
Treatment 2 10.01 <0.001
Site 2 0.126 0.881
Site x treatment 15.192 <0.001
Within subjects
Time 1 61.9 <0.001
Time X treatment 2 1.47 0.234
Time X site 2 11.03 <0.001
Time X site x treatment 4 7.78 <0.001
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Figure 2. Mean percent cover of English broom in October 2005 after annual treatment with two herbicides.
Scorch categories represent degree of dieback from herbicides: 0 = no scorch, 1 =<25% dieback, 2 =25-75%,
3 =>75%, 4 = dead. Treatments occurred autumn 2004 and 2005; spring treatments occurred 2004 and after

plots measured spring 2005.
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Figure 3. Mean species richness on all sites in October 2004 and October 2005 after annual autumn treatments

and on untreated plots.

stands. There is evidence to show that a combination
of fire and herbicides results in successful long-term
control of broom populations (DNRE 1998), but how
soon after wildfires should managers introduce fire as
a management tool? These alternative methods could
be tested in future AEM programs.

Prior to this experiment, the only herbicide used
locally for controlling English broom was herbicide
2 (300 g L triclopyr with 100g L™ picloram). Local
control programs have since been adapted to incorpo-
rate the use of waterway-friendly herbicide 1 (glypho-
sate 360 g L) in riparian areas to prevent potential
damage to aquatic fauna species by other herbicides.
After monitoring is repeated in October 2006, further
assessments on herbicide choice will be made, with
the potential to switch from herbicide 2 to the less
persistent herbicide 3 on non-riparian sites.

Declines in species richness are to be expected
at least in the initial stages of a chemical control
program. As found previously in the Victorian Alps,
a species-poor community with only a subset of the
species found in the intact native plant community re-
establishes after removal of English broom (Wearne
and Morgan in press). However, leaving broom-in-
vaded sites untreated in the longer term can also result
in declines in native species richness in these alpine
environments (Wearne and Morgan 2004). Continuing
monitoring of these important indicators will provide
very important information to managers — what are
the relative costs to species richness of treating weed
infestations with herbicides, as opposed to leaving
sites untreated?
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