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Summary
A screening trial was established at Kilcoy 
Creek in south-east Queensland in De-
cember 1997 in order to determine suitable 
control options for Chinese wormwood 
(Artemisia verlotiorum Lamotte). Picloram 
and triclopyr (Grazon® DS�), fluroxypyr 
(Starane® 200), glyphosate (Glyphosate® 

360), metsulfuron-methyl (Brush-Off�®), 
and dicamba (Banvel®� 200) were trialed 
at different rates as high volume foliar 
applications. Above-ground stems were 
counted before and after treatment, with 
counts continuing for eight months. An 
application of dicamba at 2 kg ha-1 was 
the most successful treatment because 
it reduced Chinese wormwood above-
ground stem density, and selectively left 
beneficial plant species to compete with 
this weed. Glyphosate was the least ef-
fective herbicide.

Introduction
Chinese wormwood (Artemisia verlotiorum 
Lamotte; syn. A. verlotorum, A. vulgaris) 
(Asteraceae) is a cultivated plant originat-
ing from southwest China through to Ar-
menia in Turkey. It has been utilized for its 
medicinal properties as an anti-convulsant 
and analgesic (deLima et al. 1992). Chi-
nese wormwood contains a high level of  

camphor oil (Mucciarelli et al. 1995), which 
is said to be carcinogenic (Scott 2000).

Chinese wormwood is a perennial herb 
that grows to 1 m in height. The underside 
of the leaf is covered in white dense cot-
tony hair, whereas the upper side has few 
if any hairs. The leaves are also entire and 
aromatic (Gabrielian and Xirau 1996). The 
florets of Chinese wormwood are brown 
and the inflorescence is a terminal panicle 
that grows to 20 cm in length (Stanley 
and Ross 1986). Flowering occurs from  
summer to autumn, and the plant repro-
duces by seed and from rhizomes. Each 
node on the rhizome has the potential to 
produce a new plant.

Chinese wormwood has become 
a principal weed in Argentina and a  
common weed in Uruguay (South 
America) (Holm et al. 1979). In Australia 
it is found in Victoria, throughout most 
of New South Wales and in Queensland 
(Harden 1992). More recently it has been 
found from Brisbane’s port and suburbs 
(Lytton and Richlands) to Kilcoy in south-
eastern Queensland (Henderson 2002). 
The plant prefers disturbed, moist sites 
and is common in areas close to human 
habitation (Harden 1992).

In Brazil, trials have shown that 0.86–
1.0 kg glyphosate ha-1 is the most effective 

herbicide against Chinese wormwood 
(Brighenti et al. 1994). In another trial, ap-
plications of glyphosate (Roundup®) at 2, 
4 and 6 L ha-1 were made to plants 30 cm 
tall and about to flower. Results indicated 
that 4 L ha-1 of glyphosate destroyed both 
aerial and underground parts of the plant, 
with no regrowth occurring by the time of 
final observation (Diaz 1979).

In December 1997, a screening trial was 
established at Kilcoy Creek in south-east 
Queensland to determine suitable control 
options for Chinese wormwood. From 
previous experience controlling similar 
weeds such as perennial ragweed (Ambro-
sia psilostachya DC.) in similar situations, 
fluroxypyr, picloram + triclopyr, glypho-
sate, metsulfuron-methyl and dicamba 
were chosen for this trial. Two rates of 
each herbicide were applied, the standard 
rate for that herbicide and application 
method, and double the standard rate 
(Table 1).

Materials and methods
Site
This experiment was conducted along 
the banks of Kilcoy Creek in the More-
ton district of Queensland (26°55'9"N, 
152°34'54"E, map reference 9444-33131). 
The soil was an alluvial loam. Many na-
tive and exotic grass species were present, 
including blady grass (Imperata cylindica 
(L.) Raeusch.), Rhodes grass (Chlorides 
Gahanna Kanto) and green panic (Panicum 
maximum Jacq. var. maximum). Other plants 
found at the site included forest red gum 
(Eucalyptus tereticornis Sm.), lomandra (Lo-
mandra sp.), Madeira vine (Anredera cordi-
folia (Ten.) Steenis), wild tobacco (Solanum 
mauritianum Scop.) and red salvia (Salvia 
coccinea Juss. ex Murray).
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Table 1. Herbicide treatments applied to Chinese wormwood using high volume (1000 L water ha-1) foliar 
applications.

Trade name of product Herbicide active ingredient 
(g L-1 or g kg-1)

Herbicide product 
(L or g) 1000 L-1 water

Application rate
(kg a.i. ha-1)

Herbicide cost 
($ ha-1)

Banvel 200 Dicamba (200) 10 2 160.00

Banvel 200 Dicamba (200) 5 1 80.00

Grazon DS Picloram (100) 

+ triclopyr (300)

6.7 0.67

+ 2.01

302.17

Grazon DS Picloram (100) 

+ triclopyr (300)

3.33 0.33

+ 1.0

150.18

Glyphosate 360 Glyphosate (360) 10 3.6 156.00

Glyphosate 360 Glyphosate (360) 5 1.8 78.00

Starane 200 Fluroxypyr (200) 10 2 346.50

Starane 200 Fluroxypyr (200) 5 1 173.25

Brush-Off + 1 ml/L BS 1000 Metsulfuron-methyl (600) 100 0.06 50.60

Brush-Off + 1 ml/L BS 1000 Metsulfuron-methyl (600) 200 0.12 101.20

Control Untreated Nil Nil 0

* Retail prices based on January 2002.
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Method
Each plot measured 10 m × 20 m (200 
m2) and all treatments were distributed 
at random to plots, with one replicate 
per treatment being applied. Centrally 
located within each plot, a quadrat of 5 
m × 10 m (50 m2) was fixed. All Chinese 
wormwood plants were healthy and at 
the pre-flowering stage at treatment ap-
plication. Herbicides were applied as high 
volume (1000 L water ha-1) foliar applica-
tions using a 12 Volt battery-operated Ute 
spray pack. Treatments were applied on 
3 December 1997 in fine, light conditions 
(south-easterly wind <20 km h-1), and no 
rain was recorded for 12 hours prior to and 
post spraying.

Table 1 lists the five herbicides that 
were trialed, their corresponding applica-
tion rates and associated costs.

Measurements
Above-ground stem density Because 
rhizomatous shoots could not be assigned 
to genetic individuals, a count of above-
ground stems was used to determine the 
effect of each herbicide and application 
rate on the weed. Above-ground stems 
were counted every eight weeks. The 
initial assessment occurred on 3 December 
1997 and the final assessment occurred on 
13 August 1998 (eight months after treat-
ment application) at the end of the grow-
ing season and before new germinations 
occurred.

Herbicide selectivity Visual observations 
were made of damage of the chemical to 
non-target plant species within each fixed 
quadrat.

Results
Above-ground stem density
Dicamba (Banvel 200) was the most effec-
tive herbicide against Chinese wormwood. 
The high rate of dicamba (2 kg ha-1) had 
the greatest impact, resulting in the low-
est density of above-ground stems (1 m-2), 
whereas the low rate (1 kg ha-1) resulted in 
10 above-ground stems m-2 (Figure 1).

The least effective chemical in control-
ling Chinese wormwood was glyphosate. 
Both rates of glyphosate resulted in 50 
above-ground stems m-2, which was half 
the original number.

Herbicide selectivity
All of the treatments were selective in their 
kill except for glyphosate. In both glypho-
sate treatments, associated grass species 
died within three months of herbicide ap-
plication. At the last assessment these two 
quadrats had only broad-leafed weeds.

Cost
Prices per hectare ranged from $50.60 for 
Brush-Off (0.06 kg metsulfuron-methyl 
ha-1) to $346.50 for Starane (2 kg flur- 
oxypyr ha-1). The most effective herbicide, 

the high rate of Banvel 200 (2 kg dicamba 
ha-1), was intermediate in cost at $160 
ha-1.

Discussion
In this investigation, 2 kg dicamba ha-1 
was the most effective control option for 
Chinese wormwood. Dicamba is a selec-
tive herbicide, encouraging competition 
by other plant species such as native 
grasses. It is possible that grass competi-
tion helped reduce Chinese wormwood 
emergence, which would reduce the need 
for re-application.

The most ineffective herbicide for 
controlling Chinese wormwood was 
glyphosate. In another trial (Brighenti et 
al. 1994), glyphosate did not give satisfac-
tory control of Chinese wormwood 90 
days after treatment. Diaz (1979) noted no 
regrowth by the time of final observations; 
however, we have been unable to procure 
the full publication of this work, so as to 
determine how long after application the 
final observations were made.

In this experiment all grasses within 
the two glyphosate-treated quadrats died, 
thus reducing interspecific competition. 
The selectivity of dicamba, in conjunc-
tion with its effectiveness against Chinese 
wormwood, suggests that it is the most 
effective control option for this weed. 
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