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Summary   Eleven herbicide treatments were tested 
on two species of horsetail  Equisetum hyemale L. 
(  scouring rush) and  Equisetum arvense L. (    field or 
common horsetail) to provide additional information 
on control options, in the context of ongoing efforts to 
eradicate early infestations. Most treatments applied 
to E. arvense appeared successful 84 days after treat-
ment, with the exceptions of glyphosate and a low rate 
of MCPA. Best control of E. hyemale 104 days after 
treatment was achieved by a high rate MCPA spray, 
or by glyphosate wiped on stems. Suppression of E. 
hyemale was also achieved by a commercial mix of 
2,2-DPA + simazine + amitrole or by amitrole alone, 
but a lower rate of MCPA or a commercial simazine 
+ amitrole mix were largely ineffective. Dichlobenil 
prevented regrowth of shoots at the soil surface but 
did not kill all rhizomes. Results are discussed in rela-
tion to previous trials and to recent experiences in the 
eradication program for Equisetum spp. in Victoria. 
Glyphosate wiping, amitrole and MCPA all appear to 
be treatments that may be useful additions to current 
control practice in particular circumstances.
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INTRODUCTION
Equisetum species are primitive spore-bearing per-
ennial plants with a spreading rhizome system that 
produces numerous shoots and tubers. Species of this 
genus are native to most temperate regions of North 
America, Europe and Asia. Horsetail species present 
in Australia are believed to have been imported for 
ornamental or medicinal horticulture and were widely 
sold at nurseries and markets until recently. All Eq-
uisetum spp. are now declared noxious weeds in all 
Australian states and territories except the Northern 
Territory and are also included on the national Alert 
List for Environmental Weeds, a list of 28 non-native 
plants that have to potential to threaten biodiversity 
and cause other environmental damage, but which 
currently have a limited distribution so that they are 
suitable targets for eradication (DEH and CRCAWM 
2003). Overseas, Equisetum species are also signifi-
cant weeds of pastures, crops and gardens (Parsons 
and Cuthbertson 2001).
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Equisetum spp. can grow well on infertile soils 
and are frost tolerant. The rhizome system can reach 
depths of several metres and extend horizontally for 
long distances before producing new shoots (Williams 
1979). Fortunately, Equisetum spp. are not yet widely 
naturalised in Australia. The two species of most 
concern in Australia are E. hyemale and E. arvense, 
both of which favour wet places and are considered 
to be of most threat in temperate Australia where an-
nual rainfall exceeds 500 mm. Descriptions of these 
species and details of their occurrence in Australia are 
provided by DEH and CRCAWM (2003). 

Control measures   Control of Equisetum spp. by 
cultivation is ineffective, due the extensive rhizome 
and tuber network, which also causes them to be 
resistant to repeated mowing, slashing or burning. 
Deep excavation with disposal of contaminated soil 
is effective on a small scale, but is expensive and 
disruptive. Overseas reports invariably describe these 
plants as difficult to control with herbicides and many 
registered products only claim suppression. Over 20 
active ingredients and many mixtures are used against 
Equisetum spp. in different jurisdictions and situations; 
effective control often requires high rates of soil per-
sistent products, some of which are only acceptable in 
industrial situations where long-term total vegetation 
control is desirable. In common with other weeds that 
have much of their biomass below ground, a consist-
ent problem is inadequate translocation of herbicide, 
leading to regrowth from deep rhizomes. 

Management of Equisetum spp. in Australia has 
been small-scale and no herbicides are registered for 
this use. A minor use ‘off-label’ permit for dichlobenil 
has been issued by the Australian Pesticides and Veteri-
nary Medicines Authority for application by authorised 
staff in NSW. Excavation has also been used in NSW 
and in Tasmania. Herbicide treatments (dichlobenil or 
amitrole) and/or excavation have been used in Victo-
ria, where legislation does not require a permit to be 
issued. Equisetum spp. are State Prohibited Weeds in 
Victoria, which means the state government is required 
to eradicate them.
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This paper reports herbicide trials carried out on 
E. hyemale and E. arvense grown in pots with the aim 
of developing further control options, particularly ones 
appropriate for the garden and nursery situations where 
Equisetum spp. are currently spreading.

MATERIALS AND METHODS
Equisetum hyemale cuttings were collected from a gar-
den in Melbourne, on 8 June 2005, placed in 1.5 L pots 
containing a silty clay soil and grown in a glasshouse. 
The plants were then transferred outdoors on 17 Octo-
ber. On 23 December, the treatments listed in Table 1 
were applied to 10 replicate plants per treatment. Both 
non-ionic surfactant and a penetrant were added to the 
‘high amitrole + penetrant’ spray, since this combina-
tion is reported to be used by some operators on hard to 
kill weeds. The glyphosate wipe treatment was applied 
individually to each stem of E. hyemale by pressing a 
sponge wetted with the undiluted commercial product 

around them and running it up the stem. Dichlobenil 
granules were applied after the stems had been cut 
1–2 cm above soil level and removed. The ‘dichlobe-
nil covered’ treatment had a black polyethylene sheet 
placed over each pot and secured with an elastic band 
immediately after spreading the granules.

Equisetum arvense cuttings were collected from 
a plant nursery in Melbourne then potted on 17 Octo-
ber 2005 and grown under the same conditions as E. 
hyemale before being transferred outdoors on 8 De-
cember. The same 11 treatments were applied with 10 
replicates per treatment on 12 January 2006. Whereas 
E. hyemale is leafless, E. arvense has numerous fine 
leaves and some were broken when attempting the 
glyphosate sponge treatment on this species. Plants 
were periodically inspected and observations made 
of the proportion of the stems/leaves that had died or 
discoloured and also whether new shoots had appeared 
post-treatment. 

Table 1.   Details of herbicide treatments.

Active ingredient(s)
and short treatment name

Trade name Concentration or rate of 
product and additives

Application method

Dichlobenil 67.5 g kg-1

Dichlobenil uncovered
Casoron™ granules 18 g m-2 Granules placed on soil 

surface

Dichlobenil 67.5 g kg-1

Dichlobenil covered
Casoron granules 18 g m-2 As above; pot then 

covered

Glyphosate 360 g L-1

Glyphosate wipe
Roundup® Biactive™ undiluted Stems wiped with a 

sponge

Simazine 9 g L-1 + amitrole 5 g L-1 + 
ammonium thiocyanate 4.4 g L-1

Simazine + amitrole

Brunnings ready to use 
Pathweeder (premixed 
spray)

undiluted Stems sprayed until 
thoroughly wetted

2,2-DPA 208 g + simazine 150 g + 
amitrole 50 g kg-1

2,2-DPA + simazine + amitrole

Yates Zero® Once A 
Year Path Weeder™

11.1 g L-1 Pots watered in 
accordance with label 
directions

Amitrole 250 g L-1 + ammonium 
thiocyanate 220 g L-1 

Low amitrole

Nufarm Amitrole T 11 mL L-1 + 1 mL L-1 
Spraymate™ Li700™ 
surfactant

Stems sprayed until 
thoroughly wetted

Amitrole 250 g L-1 + ammonium 
thiocyanate 220 g L-1

High amitrole

Nufarm Amitrole T 45 mL L-1 + 1 mL L-1 
Spraymate Li700 surfactant

Stems sprayed until 
thoroughly wetted

Amitrole 250 g L-1 + ammonium 
thiocyanate 220 g L-1

High amitrole + penetrant

Nufarm Amitrole T 45 mL L-1 + 1 mL L-1 
Spraymate Li700 surfactant + 
1 mL L-1 Pulse™ organosilicone 
penetrant

Stems sprayed until 
thoroughly wetted

MCPA dimethylamine salt 500 g L-1

Low MCPA
Nufarm MCPA 500 0.7 mL L-1 Stems sprayed until 

thoroughly wetted

MCPA dimethylamine salt 500 g L-1 
High MCPA

Nufarm MCPA 500 4.5 mL L-1 Stems sprayed until 
thoroughly wetted

MCPA dimethylamine salt 500 g L-1 

High MCPA + penetrant
Nufarm MCPA 500 4.5 mL L-1 + 1 mL L-1 Pulse 

organosilicone penetrant
Stems sprayed until 
thoroughly wetted
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RESULTS
Untreated E. hyemale had produced healthy new shoots 
in every pot by April 2006. Older stems in these pots 
gradually became orange or brown at the tips between 
December and April. E. hyemale plants treated with 
MCPA were the first to show visible effects; rapid de-
velopment (within seven days) of a distinctive orange 
colour. The high MCPA treatment caused the majority 
of stems to be discoloured within 10 days, after which 
they became brown and collapsed. Addition of an 
organosilicone penetrant caused symptoms to appear 
more rapidly. No new shoots had been produced from 
either of these treatments by 13 April 2006 (Table 2). 
Treatment with the lower rate of MCPA caused less 
stem injury and did not prevent production of new 
shoots.

Stems wiped with glyphosate became brown or 
dull green within two weeks and symptoms continued 
to develop until they collapsed; no new shoots appeared 
by April 2006. Plants sprayed with high amitrole, or 
high amitrole plus penetrant, exhibited blackening of 
the top half of stems and only one pot produced any 
new shoots. Less blackening of stems was caused by 
low amitrole, but no new shoots appeared.

The commercial simazine + amitrole mix pro-
duced visible symptoms slowly. Stems remained 
green to at least half of their original height in April 
and seven out of 10 pots had produced new shoots. 
However, the commercial mix of 2,2-DPA, simazine 
and amitrole, although also slow-acting, eventually 
caused the majority of stems to become chlorotic 
and die-off, and also reduced the appearance of new 
shoots. Every plant treated with dichlobenil granules 

had produced new shoots by April 2006; in all cases 
stems appeared from the drainage holes of the pots 
rather than from the soil surface.

Equisetum arvense plants in all herbicide treat-
ments browned-off completely within a few days of 
treatments being applied. However, control pots also 
showed varying degrees of browning. The browning 
occurred at a time of high maximum temperatures. 
Control pots all contained live plants in April 2006, as 
did all the pots that had been treated with glyphosate, 
although in glyphosate treated pots only a few very 
small new stems were visible. One low MCPA pot had 
a single new stem; with that exception there was no 
growth in any of the other herbicide treated pots.

DISCUSSION
Infestations of Equisetum spp. in Australia are mostly 
small and their immediate eradication is a high prior-
ity. Consequently, conducting replicated comparisons 
of alternative treatments relative to control plots is 
not feasible and experiments in controlled conditions 
must be used. Important limitations apply to what can 
be concluded from pot trials of herbicides on species 
that would normally have extensive deep rhizome 
systems. The potted plants are young and growing 
under ideal conditions, probably leading to them being 
more susceptible to herbicides than in a field situa-
tion. Evaluation of the current trial is also currently 
incomplete because it is possible that rhizomes may 
remain dormant for extended periods. Results from 
trials such as these should primarily be used to identify 
promising treatments for further development, to reject 
at an early stage ones that are clearly ineffective or to 

Table 2.   Response of E. hyemale 104 days after treatment.

Treatment
(as detailed in Table 1) 

Visible injury Pots with new shoots
(n = 10) 

None (control) Discolouration of older stem tips 10

Dichlobenil uncovered Stems were removed prior to treatment 10 (all from base of pot)

Dichlobenil covered Stems were removed prior to treatment 10 (all from base of pot)

Glyphosate wipe All dead 0

Simazine + amitrole Upper third to half of most stems dead 7

2,2-DPA + simazine + amitrole Five pots all stems dead. Remainder had some green stem 
segments at the base

3

Low amitrole Upper quarter to third of stems blackened or dead 0

High amitrole A few green segments persisting at the base of most stems 0

High amitrole + penetrant No live stems in one pot. Remainder had a few green 
segments persisting at the base of most stems

1

Low MCPA Upper half of most stems dead 7

High MCPA All stems dead 0

High MCPA + penetrant All stems dead 0
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investigate potential improvements such as use of pene-
trants.

Two readily available commercial products regis-
tered for weed control in paths and similar home gar-
den situations were tested, because such products are 
likely to be used by property owners when Equisetum 
spp. spread and because they contain herbicides used 
for these weeds overseas. Neither of these products 
seemed sufficiently effective to be worth pursuing as 
an officially recommended control measure.

Glyphosate sprays have been widely reported as 
ineffective against these weeds due to poor uptake and 
translocation, and were not tested here. The direct ap-
plication of glyphosate to E. hyemale stems, although 
labour intensive, was highly effective and may be used 
in future where soil treatment is difficult and sensitive 
non-target plants are present.

Dichlobenil has been effective in field use in NSW, 
Victoria and overseas. Advantages of dichlobenil are 
that it is safe to use around many shrubs and trees and 
in some aquatic situations and it provides season-long 
control from a single application. Dichlobenil vola-
tilises and its effectiveness is greatly increased if it is 
covered by a mulch or impermeable sheet (Ryan 1976). 
However, many rhizomes will not die immediately 
because dichlobenil, although persistent, does not pen-
etrate deeply into the soil. The appearance in this trial 
of many new E. hyemale shoots from drainage holes 
in the pots, but none from the soil surface, probably 
results from a residual effect of dichlobenil close to 
the surface. If soil disturbance is likely at an infested 
site then other products may be more suitable.

MCPA has previously been reported overseas as 
reasonably effective in suppressing E. arvense by re-
peated application (William et al. 2005) and may have 
a role where rapid kill of stems is desirable. However, 
it is generally less successful than other herbicides, 
such as amitrole, in killing below ground material. The 
high sensitivity of many horticultural and ornamental 
species will limit the potential for use of MCPA.

Amitrole has recently been used on a very small 
scale for E. hyemale in Victoria and seems so far to 
be effective. Registered use situations for amitrole 
products include the edges of water bodies, which may 
prove useful. Although non-selective, amitrole is safer 
to use around some high value plants than MCPA.

The trials reported here are only part of an ongo-
ing investigation into control measures for small-scale 
Equisetum spp. infestations, which will involve further 
trials and continued cooperation with the on-ground 
control operations. Despite the withdrawal of these 
species from the nursery trade the material already 
sold is likely to result in unwanted spread from gardens 
continuing for years. Availability of a suite of reliable 
chemical and physical control options suitable for 
a variety of situations is important if a high degree 
of cooperation from nurseries and owners of private 
gardens is to be achieved. 
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