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Summary   Cape weed (Arctotheca calendula (L.) 
Levyns; Asteraceae) is the dominant weed on a major 
translocation site of the critically endangered Corrigin 
grevillea (Grevillea scapigera A.S.George; Proteace-
ae). The site is located near the town of Corrigin in the 
wheat belt of Western Australia. Cape weed represents 
a considerable threat to the recruitment and long-term 
survival of Corrigin grevillea.

Many herbicides are known to control Cape weed, 
however few have been evaluated for their off-target 
damage to native (indigenous) species. After evaluat-
ing a number of herbicides through a literature search, 
clopyralid (Lontrel®, clopyralid 300 g L-1) appeared 
to be the best option, as it gives excellent control 
of Cape weed with little off-target damage to native 
species. Clopyralid, at the rate of 90 and 120 g ha-1 in 
400 L water with the addition of 3.5 mL L-1 Agral® 
(wetting agent), was applied during multiple years to 
mature grevillea plants amongst Cape weed onsite 
during winter, and to grevillea, pre-emergent seed and 
young post-emergent seedlings in multiple glasshouse 
trials during spring and summer. The results indicated 
Cape weed was controlled and no off-target damage 
was recorded on any mature grevillea plants. This 
included plants that had been through cryostorage 
and tissue culture programs or pre-emergent trials. 
However, some damage (leaf distortion) was recorded 
on post-emergent grevillea seedlings. This damage was 
minimal and the seedlings continued to grow and func-
tion normally. The results of this study indicate that 
clopyralid is a reliable and cost-effective management 
tool for the control of Cape weed without significant 
off-target damage to the critically endangered Cor-
rigin grevillea.
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INTRODUCTION
The Corrigin grevillea, a short-lived (about eight 
years) reseeder and disturbance opportunist, is very 
rare in its natural habitat. As at November 2005, only 
three plants were known to exist in ‘wild’, natural 
populations. However, three translocation sites, using 
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10 clones representing 87% of the known genetic di-
versity of the species, contain over 1600 plants (Dixon 
and Krauss 2006). Most of these were raised by tis-
sue culture to retain genetic diversity. The aim of the 
translocation is to save this species from extinction 
by producing self-sustaining populations. However, 
the worst site, an old airstrip, is poorly vegetated and, 
during winter, is covered in Cape weed, which com-
petes with germinating grevillea seedlings. Therefore 
it was necessary to find a suitable method to control 
this weed without harming the grevillea. Cape weed 
is a widespread weed of agriculture and in degraded 
natural ecosystems. After evaluating a number of her-
bicides via literature, the most appropriate appeared 
to be clopyralid (Moore 1999). This herbicide has 
also been used in revegetation/restoration programs 
on the Swan Coastal Plain near Perth (P. Courtney 
pers. comm.) and used for topping lupins (to stop seed 
set) near Bunbury by the Main Roads Department in 
Western Australia for many years. 

MATERIALS AND METHODS
Onsite trials   Trials were established at the airstrip 
translocation site using individual mature plants in a 
dormant phase of growth in mid winter 2003, when 
the Cape weed was actively growing. Further trials in 
the winter 2004, consisting of a block of six plants, 
were established. The same plants were sprayed again 
in early winter 2005 and received a second spray in 
late winter 2005. The size of the trial was restricted, 
due to the rarity of Corrigin grevillea. Other plants, 
generated through cryostorage, were sprayed in late 
winter 2005. 

Glasshouse trials   were undertaken in spring, and 
repeated in summer. Trials using grevillea seed, both 
pre-emergent and post-emergent (seedlings), were 
established in Kings Park and Botanic Garden research 
glasshouses. Seed were sown in Kings Park standard 
potting mix, pH 6.3, free-draining and containing 
small amounts of fertiliser (excluding phosphate), as 
the seedlings were to be left in the seed punnets for 
some time to evaluate any damage to the seedlings. 
All seed was pre-treated with a special scarification 
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process (Dixon 2002) to increase germination rates 
and 20 seed were sown in each of 30 punnets. After 
sowing all punnets were watered to field capacity and 
for pre-emergent trials were immediately treated with 
the herbicide Lontrel (clopyralid 300 g L-1) at 90 g 
ha-1 as described below, after the punnets had drained. 
The punnets were then placed in a cool room with a 
constant temperature 18°C. All trials were monitored 
every second day and, when necessary, lightly watered. 
As soon as germination started the punnets were placed 
in a cooled glasshouse 22–25°C. When the seed had 
fully germinated the post-emergent trials were con-
ducted in shady conditions outside in early morning 
temperatures about 25°C. The punnets were treated 
with clopyralid at 90 g ha-1 and then immediately 
placed back into the cooled glasshouse, under sunny 
conditions, monitored and maintained.

After four months growth, five replicates of 
each trial were assessed for wet and dry weights to 
see if there was any significant difference between 
controls and sprayed seed/seedlings. The seedlings 
were counted in each punnet and carefully washed to 
remove potting mix. They were then divided into top 
growth and root systems, cut at ground level, weighed, 
placed in brown papers bags and oven dried for three 
weeks at a temperature of 90°C and reweighed. The 
weight of seedling roots and tops from each punnet 
were then added together to give an average weight 
per punnet for tops and roots.

Planting trials   Following the above trials, ten 
seedlings (replicates) were potted then planted onsite 
during winter 2005 representing control, pre- and 
post-emergent trials of clopyralid (both sprayed at the 
higher rate of 120 g ha-1) to assess if the herbicide had 
any long-term effects. All plants were grouped together 
and watered as needed, using a trickle irrigation system 
delivering 2 L h-1. 

Herbicide trials   Initial field trials were sprayed with 
clopyralid at rates of 90 and 120 g ha-1, in 400 L water 
ha with wetting agent (Agral at a rate of 3.5 mL L-1). 
Later trials, during 2005, were sprayed at the higher 
rate of 120 g ha-1 clopyralid. Spraying equipment 
consisted of a 5 L Hills backpack that was calibrated 
to spray the equivalent 400 L ha-1. Glasshouse trials 
were sprayed at a rate of 90 and 120 g ha-1, with wetting 
agent (Agral at a rate of 3.5 mL L-1). There were 10 
replicates of each treatment, including controls. Spray-
ing equipment consisted of a 500 mL trigger-operated 
domestic sprayer calibrated to spray the equivalent of 
400 L ha-1. Careful spraying enabled good coverage 
of all replicates.

RESULTS
Herbicide trials   The field trials indicated that, at 
both the 90 and 120 g ha-1 rates of clopyralid, all Cape 
weed was killed, although late germinants appeared 
towards the end of the growing season. There was 
no apparent damage to any of the mature Corrigin 
grevillea plants, which flowered and produced seed, 
or to the younger, and softer, cryostorage-generated 
plants. The pre-emergent trials did not inhibit Corrigin 
grevillea germination rates and resulting seedlings 
showed no sign of any leaf or shoot damage. There 
was some minor damage (leaf distortion) to all the 
post-emergent trials. This damage disappeared as the 
plants grew new leaves. 

Germination rates of all the treatments, including 
controls, varied with each sowing; however, in these 
trials they were on average higher than other similar 
germination trials over the last six years. The controls 
gave an average germination rate of 61%; however, 
there was a decline in survival rate at the final monitor-
ing, down to 56%. Pre-emergent application of 90 g 
ha-1 clopyralid increased germination rates of Corrigin 
grevillea at the last monitoring from 59% to 65%, as 
a result of later germinants. Likewise, at 120 g ha-1 
clopyralid, germination rates increased from 62% to 
65%. The post-emergent trials at 90 g ha-1 clopyralid 
resulted in a germination rate of 70%, which increased 
to 71%. Likewise, at 120 g ha-1 clopyralid the initial 
germination rate was 60% increasing to 61%, again 
indicating further germination after the initial count.

There was no significant difference in the wet 
and dry weight trials between the control and treated 
Corrigin grevillea seed or seedlings. This indicated 
that, at this stage, seedlings were growing equally well. 
Therefore, there appears to be no long-term effects 
from the application of clopyralid. 

Planting trials   The survival rate of the Corrigin gre-
villea plants was unusually high with 90% surviving 
in the control treatments and 100% in the clopyralid 
treatments. Some of the plants have already flowered; 
they look healthy and are growing well.

DISCUSSION
The use of herbicides on translocation sites should 
be avoided or minimised where possible. However, 
in this situation, the use of clopyralid using rates of 
90 to 120 g ha-1 has proved to be safe to this critically 
endangered species. Mature Corrigin grevillea plants 
remain dormant for most of the winter months when 
the Cape weed is actively growing. Therefore, the 
impact on these plants is not critical as their growth 
phase starts again when the Cape weed is beginning 
to die down. 
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Due to the nature of this site, open and poorly 
vegetated with indigenous species and Cape weed, 
with its long-lived soil seedbank, an integrated weed 
control strategy needs to be implemented. For example, 
spraying Cape weed on a regular basis may result in 
a decline in this species, but another weed would fill 
in the gap. As mass recruitment of Corrigin grevillea 
seedlings occurs after a disturbance event, such as 
fire, it would be more appropriate to blanket spray 
at a recommended rate of 90 g ha-1 clopyralid, only 
after such an event. When funds are available, the site 
could be revegetated with other indigenous species 
to fill in the ‘gaps’, effectively providing a biological 
control, which would out-compete Cape weed. Natural 
germination of Corrigin grevillea seed tends to occur 
in late winter. Therefore, earlier spraying would reduce 
competition from Cape weed and avoid contact with 
germinating seedlings. Due to the large seed rain of 
Corrigin grevillea from the translocated plants and 
small numbers of natural recruits already appearing, 
we are confident we can maintain a self-sustaining 
population now that we can control Cape weed.

Due to the high costs of maintaining translocation 
sites, especially for weed control, and experience with 
the other two translocation sites of this species it is far 
more cost effective to choose good quality, weed-free 
bushland sites for translocation purposes. 
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