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CONTROL OF AMARANTHUS POWELLII  AND
OTHER WEEDS IN BEANS

Phillip Frost, Ian Macleod and Matt Sherriff
Serve-Ag Research,

PO Box 690, Devonport, Tas. 7310

Abstract   In 1996 the bean industry was worth $42.6
million to the Australian economy.  Amaranthus
powellii S. Wats. is considered the weed of most threat
to the Tasmanian green bean industry.  At commence-
ment of this project, registered herbicides did not pro-
vide satisfactory control of this and some other weeds
which are common in bean production areas across
Australia.

This work was conducted as part of a four year Horti-
cultural Research and Development Corporation
(HRDC) project.  A total of 34 trials were conducted
in Western Australia, Victoria, New South Wales,
Queensland and Tasmania, in both green beans
(Phaseolus vulgaris L.) and navy beans (Phaseolus
vulgaris L.) from 1995 to 1999.  Products extensively
evaluated in this project included dimethenamid,
sulfentrazone, aciflourfen, diflufenican and clomazone.
These products have activity on A. powellii. and a wide
range of other weeds commonly occurring in bean
crops.

National registration for clomazone, as Command 480
EC, in green beans and navy beans is expected later
this year.  Clomazone is active on weeds such as
Polygonum aviculare L., Chenopodium album L. and
some grass weeds, with useful suppression of A.
powellii.  Data has been collected to allow registration
of dimethenamid, which is particularly active on A.
powellii. and some grass weeds.  Clomazone and
dimethenamid are compatible as a tank mix, providing
control of a broad spectrum of grass and broadleaf
weeds.

INTRODUCTION

The Australian bean industry has an estimated value
of $42.6 million per year and covers an area of 7 100
ha (Australian Horticultural Corporation 1998).
Queensland and Northern Tasmania are the major bean
growing regions in Australia, for both fresh market and
processing beans.

A. powellii is a common weed in bean production ar-
eas and, in Tasmania, it is considered the weed of most
threat to bean production.  A. powellii in bean crops

causes significant yield losses due to competition, con-
tamination of the crop by weed pieces at harvest and
increased A. powellii pressure in subsequent crops due
to seed produced.  At the commencement of this project
there were no herbicides registered for control of A.
powellii in bean crops.

Preliminary work conducted by Serve-Ag Pty Ltd and
the Department of Land Water and Environment
(DPIWE), as part of the project “Control of
Amaranthus spp. in green bean and summer brassica
crops in Tasmania”, identified five products with po-
tential for control of Amaranthus and other weeds in
beans.  In 1995 Serve-Ag Research obtained funding
from HRDC and industry to further evaluate and de-
velop dimethenamid, clomazone, aciflourfen,
sulfentrazone and diflufenican in green beans and navy
beans.

MATERIALS AND METHODS

Over the four years of the project, 34 replicated trials
(randomised complete block with between three to five
replicates) were conducted in green beans and navy
beans in Queensland, Victoria, New South Wales,
Western Australia and Tasmania.  Trials were con-
ducted on soils with textures ranging from sand to clay.
Treatments were applied using flat fan jets applying
between 220 and 400 L ha-1 of water.  Plot sizes ranged
from 4 m2 to 20 m2.

Crop tolerance was visually assessed using the Euro-
pean Weed Ratings Scale (EWRS) and yield measure-
ments.  Weed efficacy was also assessed with EWRS
subjective ratings or weed counts using randomly
placed quadrats.  The EWRS scale is a logarithmic scale
based on a visual assessment of weed control or crop
tolerance.  For weed control, an EWRS rating of 1 =
100% control, and 9 = no effect, while for crop toler-
ance 1 = no effect on crop and 9 = complete crop death.

The experimental products clomazone, sulfentrazone,
diflufenican and dimethenamid were compared to
metolachlor, bentazone and aciflourfen, which are cur-
rently used in commercial bean production (Table 1).
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Table 1. Product formulations and herbicide groups.

Active Formulation Herbicide
Ingredient Group**

Sulfentrazone 750 g kg-1 DF G*

Acifluorfen 224 g L-1 SL G

Bentazone 480 g L-1 SL C

Diflufenican 500 g L-1 SC F

Metolachlor 720 g L-1 EC K

Clomazone 480 g L-1 EC F

Dimethenamid 900 g L-1 EC K*

*Yet to be confirmed.
**Herbicide groups are based on mode of action and
were developed by Avcare.

RESULTS

Tables 2 and 3 show the results from a trial conducted
at Forth in North West Tasmania on a black cracking
clay soil.  A. powellii density at this site was high with
> 200 plants m-2.  Rates of the pre emergent products
were relatively high at this site but, given the heavy
textured soil, all pre emergent treatments were safe on
the crop.  Sulfentrazone 750 g and dimethenamid 2.7
kg provided the highest control of A. powellii  (Table
2).  Control of A. powellii by clomazone and
metolachlor was not acceptable.

Post emergent control of A. powellii with two applica-
tions of bentazone was marginally unacceptable. A tank
mix of bentazone and aciflourfen effectively control-
led A. powellii (Table 3).

Data from a trial at Sassafras in North West Tasmania
shows that effective control of P. aviculare can be
achieved with a single application of clomazone (Ta-
ble 4). Bentazone, dimethenamid and sulfentrazone
showed some activity on P. aviculare, but control was
still unacceptable.

Clomazone 240 g and metolachlor 1.44 kg did not con-
trol N. physaloides but when these products were ap-
plied as a tank mix acceptable control was obtained
(Table 5).  Increasing the rate of clomazone from 240
g to 480 g improved control.  Sulfentrazone and
dimethenamid were also effective at controlling N.
physaloides.

Clomazone 480 g and dimethenamid 2.7 kg showed a
high level of crop safety in both green beans and navy
beans (Table 6).  These two products were also safe on
green beans and navy beans when applied as a tank
mix at rates of 240 g of clomazone and 1.35 kg of

dimethenamid.  Tank mixing metolachlor with
clomazone resulted in a small increase in crop toler-
ance ratings (Table 6) although this mix still showed
high crop safety.

Sulfentrazone was tolerated by navy beans and green
beans at 188 g, but at 375 g tolerance was marginal
(Table 6), rating 4.1 for green beans and 6.4 for navy
beans. Tank mixing clomazone 240 g with sulfentra-
zone 375 g did not reduce crop tolerance compared to
sulfentrazone 375 g alone.

Crop tolerance with bentazone 960 g or aciflourfen
448 g applied at the early first trifoliate crop stage was
acceptable.  When these two products were applied as
a tank mix, crop tolerance was reduced compared to
the products applied alone, even though the rates were
lower (Table 6).

Table 2. Pre emergent A. powellii control, eight days
after treatment (DAT).

Treatment (rate a.i. ha-1) EWRS Rating

metolachlor 2.88 kg 6.0
clomazone 960 g 5.5
sulfentrazone 750 g 3.3
dimethenamid 1.35 kg 4.8
dimethenamid 2.7 kg 2.8
clomazone 960 g + dimethenamid 1.35 kg 3.0
clomazone 960 g + metolachlor 2.88 kg 4.8
clomazone 960 g + sulfentrazone 750 g 2.3
untreated control 9.0

Table 3. Post emergent A. powellii control, six days
after LFT** spray timing.

Treatment Timing - Crop Stage EWRS
Rating

EFT* LFT**
(rate a.i. ha-1) (rate a.i. ha-1)

bentazone 720 g bentazone 720 g 4.3

bentazone 720 g 3.8
+ aciflourfen 90 g

untreated control 9.0

*EFT = Early First Trifoliate.

**LFT = Late First Trifoliate.
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Table 4. Control of Polygonum aviculare.

Treatment Timing - Crop Stage EWRS
Rating

Pre emergence EFT
(rate a.i. ha-1) (rate a.i. ha-1)

metolachlor 2.88 kg 5.8

dimethenamid 1.35 kg 5.8

sulfentrazone 300 g 5.8

clomazone 480 g 3.0

clomazone 240 g
+ sulfentrazone 300 g 3.5

clomazone 240 g
+ dimethenamid 1.35 kg 4.9

bentazone 5.3
1.44 kg

untreated control 9.0

Table 5. Pre emergent Nicandra physaloides L. con-
trol.

Treatment (rate a.i. ha-1) EWRS Rating
(No. of Sites)

sulfentrazone 188 g 2.3 (3)

clomazone 240 g 6.5 (3)

clomazone 480 g 2.1 (3)

clomazone 240 g + sulfentrazone 188 g 1.8 (3)

clomazone 240 g + metolachlor 1.44 kg 3.5 (1)

clomazone 240 g + dimethenamid 450 g 1.6 (2)

metolachlor 1.44 kg 5.4 (2)

dimethenamid 1.35 kg 1.0 (3)

dimethenamid 450 g 3.1 (2)

untreated control 9.0

DISCUSSION

Dimethenamid provides effective control of A. powellii
(Table 2) and tank mixing with clomazone further im-
proves control of A. powellii and other weeds such as
P. aviculare and N. physaloides.  Dimethenamid pro-
vides greater control of A. powellii (Table 2) and other
weeds such as N. physaloides (Table 5) than
metolachlor.  Dimethenamid has shown high crop
safety across a range of sites (Table 6) at rates of up to

Table 6. Crop tolerance – green beans and navy beans.

Treatment Timing (Crop Stage) EWRS Crop Rating

Pre emergence (rate a.i. ha-1) Early First Trifoliate Green Beans Navy Beans
(rate a.i. ha-1) (No. Sites) (No. Sites)

sulfentrazone 188 g 3.1 (4) 3.1 (3)

sulfentrazone 375 g 4.1 (4) 6.4 (1)

clomazone 240 g 1.7 (5) 1.5 (7)

clomazone 480 g 3.3 (5) 1.6 (1)

dimethenamid 1.35 kg 2.9 (4) 1.2 (7)

dimethenamid 2.7 kg 3.0 (5) 2.1 (2)

clomazone 240 g + sulfentrazone 375 g 3.9 (7) 5.2 (2)

clomazone 240 g + dimethenamid 1.35 kg 2.4 (10) 2.5 (7)

clomazone 240 g + diflufenican 50 g 2.8 (5) 1.9 (5)

clomazone 240 g + metolachlor 1.44 kg 2.7 (6) 2.3 (6)

bentazone 960 g 3.8 (5) -

aciflourfen 448 g 3.0 (1) -

bentazone 720 g + aciflourfen 90 g 5.1 (2) -

untreated control 1.0 1.0

2.7 kg.  Data for the registration of dimethenamid in
green beans and navy beans has been collected as part
of this project.

Clomazone has some activity on A. powellii (Table 2)
but its main strengths are weeds such as P. aviculare
(Table 4).  Clomazone is also compatible as a tank mix
with metolachlor, dimethenamid, diflufenican and
sulfentrazone, which further improves its weed effi-
cacy.  Command showed high crop tolerance at rates
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up to 480 g (Table 6).  Registration of clomazone for
navy beans and green beans is expected later this year.

Aciflourfen and bentazone offer some post emergent
control options for A. powellii (Table 3), however crop
damage often occurs (Table 6).  Pre emergent prod-
ucts such as dimethenamid and clomazone have shown
greater crop tolerance than the post emergent products
aciflourfen or bentazone.

Soil type has been shown to strongly influence the weed
efficacy and crop safety of the pre emergent herbicides
evaluated in this project (Macleod et al. 1999).  The
soil factors which affect herbicide activity are being
investigated in a joint project between Serve-Ag Re-
search and the Tasmanian Institute of Agricultural
Research (TIAR).
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