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Abstract   Clomazone, as Command 480EC,  is a re-
sidual herbicide for the control of economically im-
portant annual grasses and broadleaf weeds. Follow-
ing eight years of Australian trial work, registration
has recently been approved for clomazone usage in this
country on cucurbits, green beans, navy beans, rice,
potatoes and tobacco, as well as the unique use as an
early post emergence herbicide in poppies. Clomazone
belongs to a new chemistry group, the isoxazolidi-
nones, and acts by inhibiting the biosynthesis of pho-
tosynthetic pigments of both chlorophyll and
carotenoids.  It is a Group F herbicide. Weeds control-
led include Chenopodium album, Galinsoga
parviflora, Stachys arvensis, Polygonum aviculare and
Echinochloa crus-galli.  Clomazone also provides sup-
pression of Solanum nigrum, Amaranthus spp. and
Raphanus raphanistrum.

INTRODUCTION

On average, our herbicides have been registered for
use in this country for over 20 years.  These products
are usually well established in other countries before
being developed in Australia.  Thus the average glo-
bal age of the Australian products is 28 years (Hopkins
1997).

It is is becoming harder for manufacturers to justify
the massive investments required for the development
of new herbicides.  In the larger markets the growth in
biotechnology means that more crops are genetically
modified to provide tolerance to broad spectrum her-
bicides such as glyphosate or glufosinate-ammonium.

Market sizes for farm chemicals in minor crops are
small.  There is little incentive for herbicide manufac-
turers to develop products for crops such as vegeta-
bles, poppies or tobacco.  The end user must now be-
come far more active in identifying needs, and fund-
ing work, to enable access to new herbicides.  One
way to achieve this is through national grower research
committees who can direct the use of grower R&D lev-
ies.  In Australia, the Horticultural Research and De-
velopment Corporation assists this process and

provides matching Commonwealth Government money
for approved projects.

Clomazone (Command 480EC) is a herbicide which
was first discovered by the FMC Corporation in the
USA in 1979.  Since this time it has been developed
for use in a range of crops in the USA, South America,
New Zealand and other countries.  Key crops
clomazone is used on in the USA include soybeans,
cotton, tobacco and cucurbits.

The product belongs to the isoxazolidinone group and
acts by inhibiting the biosynthesis of photosynthetic
pigments of both chlorophyll and carotenoids.  It has
been classified as a Group F herbicide according to
Avcare’s groupings based on mode of action.

Clomazone was targeted for development in Australia
to assist in managing weed problems in a range of crops.
These include crops where the product was currently
being used overseas (potatoes, beans, tobacco,
cucurbits and rice), as well as a new usage in poppies.

MATERIALS AND METHODS

Over the past eight years more than 140 replicated tri-
als (randomised complete block, mostly four replicates)
have been conducted to evaluate the performance of
clomazone.  In addition, a number of larger scale
grower demonstration trials have been carried out.
Small plots have been sprayed using flat fan jets, gen-
erally applying 250 L ha-1 at an application pressure of
280kPa.  Plot sizes have ranged from 4 to 12 metres
long by 1.5 to 3 metres wide.  Assessments have been
conducted as whole plot subjective ratings using the
EWRS scales for weed efficacy (1 = total weed con-
trol, 9 = no effect on weeds).  Clomazone (Command
480 g/litre EC) has been compared to a range of other
herbicides and used both alone and in combinations.

RESULTS

Results of weed efficacy trials conducted in a number
of different crops have been summarised in Tables
1–6.  In most cases it can be seen that responses to
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increases in clomazone rate are small.  The most nota-
ble exception to this is for Portulaca oleracea L., where
rate increases from 240g to 360 or 480g led to a major
increase in weed efficacy (Table 5).

Clomazone is very active on Chenopodium album L.
(Table 2), Galinsoga parviflora Cav. (Table 3), and
Portulaca oleracea (Table 5) at the rates above 240g.
For Amaranthus L. (Table 1), Nicandra physaloides
L. (Table 4) and Solanum species L. (Table 6) control
is acceptable but not complete.

Table 1. Clomazone activity on Amaranthus species.

Treatment EWRS rating No. of trials

Clomazone 120 g 5.00 1

Clomazone 240 g 4.44 8

Clomazone 360 g 4.50 1

Clomazone 480 g 3.35 5

Table 2. Clomazone activity on Chenopodium album.

Treatment EWRS rating No. of trials

Clomazone 240 g 2.95 6

Clomazone 360 g 2.80 1

Clomazone 480 g 2.96 7

Table 3. Clomazone activity on Galinsoga parviflora.

Treatment EWRS rating No. of trials

Clomazone 240 g 2.80 1

Clomazone 360 g 1.55 1

Clomazone 480 g 2.20 2

Clomazone 960 g 1.60 2

Table 4. Clomazone activity on Nicandra physaloides.

Treatment EWRS rating No. of trials

Clomazone 240 g 4.89 7

Clomazone 360 g 4.88 2

Clomazone 480 g 3.13 4

Table 5. Clomazone activity on Portulaca oleracea.

Treatment EWRS rating No. of trials

Clomazone 240 g 5.11 4

Clomazone 360 g 1.38 1

Clomazone 480 g 2.16 4

Table 6. Clomazone activity on Solanum species.

Treatment EWRS rating No. of trials

Clomazone 240 g 4.48 7

Clomazone 360 g 3.50 2

Clomazone 480 g 3.46 9

Clomazone 960 g 3.23 3

DISCUSSION

From the results obtained from the many field trials
conducted from 1991 until the present, application has
been made to the National Registration Authority
(NRA) for registration of clomazone for use in pota-
toes, beans, cucurbits, poppies, tobacco and rice.  In
November 1998 the NRA granted a TGAC clearance
for this herbicide. In June this year a “Notice of Prod-
uct with new active constituent (Command 480 EC
Herbicide)” was announced in the NRA gazette.

Weeds appearing on the label as controlled or sup-
pressed, will include Amaranthus spp., Chenopodium
album, Galinsoga parviflora, Nicandra physaloides,
Portulaca oleracea, Solanum nigrum, Polygonum
aviculare, Stachys arvensis L., Raphanus raphanistrum
L. and Echinochloa crus-galli L.

The registration of clomazone in Australia is a very
significant event.  In potatoes, for example, the aver-
age global age of the 12 herbicide actives currently
registered for control of broadleaf weeds is 40 years
(Table 7).
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Table 7.  Details of broadleaf herbicide actives regis-
tered in Australia.

Crop Number of Age of newest Average
actives active (yrs) global

registered age (yrs)

Global Aust.

Potatoes 12 33 10 40
Beans 3 25 21 32
Pumpkins 0
Poppies 6 17 8 28
Tobacco 3 25 16 30
All Aust. crops 88 3 0 28

Clomazone will be the only registered herbicide for
control of broadleaf weeds in pumpkins.  Currently,
only three grass herbicides are registered for use in
this crop.

The newest of the crops listed in Table 7, poppies, have
been grown in Australia for 30 years.  Poppies have
the youngest average herbicide age, at 28 years. Even
so, this is no younger than the overall Australian aver-
age.  This illustrates the difficulty of gaining new prod-
uct registrations in minor crops.
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