
Twelfth Australian Weeds Conference

406

EVALUATION OF SELECTIVE HERBICIDES FOR CONTROL
OF EXOTIC GRASSES IN REMNANT NATIVE GRASSLANDS IN

SOUTHERN AUSTRALIA
Chris Nazer and Jane Carder
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Abstract   Two trials were conducted in 1994/95 to
evaluate herbicides for selective control of exotic
grasses that may be growing in association with  seven
native grass species - Bothriochloa macra, Themeda
triandra, Microlaena stipoides, Danthonia richard-
sonii, Poa labillardieri, Danthonia linkii and
Danthonia caespitosa.

Trial 1 was aimed at evaluating twelve selective grass
herbicides at different rates, for their phytotoxic ef-
fects on established grass weeds of native grasslands.
Grass weeds tested were fog grass (Holcus lanatus),
tall fescue (Festuca elatior), paspalum (Paspalum
dilatatum), wild oats (Avena fatua), Toowoomba ca-
nary grass (Phalaris aquatica) and African love grass
(Eragrostis curvula).  The herbicides that caused the
most damage to one or more of the grass weeds were
haloxyfop, quizalofop-P, fluazifop-P, 2,2-DPA,
sethoxydim and tralkoxydim.

Trial 2 evaluated the seven native grass species for their
tolerance to the herbicides found to be most effective
in Trial 1; plus three broad leaf selective herbicides
bromoxynil + MCPA, mecoprop + MCPA + dicamba
and MCPA; and a low rate of the non-selective herbi-
cide glyphosate.

The results indicated that there was a significant vari-
ation in the tolerance of various exotic and native grass
species to various herbicides.  The selective broad leaf
herbicides and the graminicide, tralkoxydim caused the
least damage to the native grasses, while glyphosate,
2,2-DPA and fluazifop-P (8.0 L product ha-1) caused
the most damage.  Haloxyfop caused damage to native
grasses that was of an acceptable level.  This coupled
with its ability to control most of the grass weeds points
to its potential for further evaluation.  Danthonia
caespitosa was the least tolerant of the native grass
species to the graminicides and Poa labillardieri was
the most tolerant species.

INTRODUCTION

Remnant lowland native grasslands in the ACT have
declined to the point of being an endangered commu-
nity.  About one hundred and fifty years ago there was
approximately 20,000 hectares of native grasslands in

the area now known as the ACT.  Today there are about
1000 hectares (5%) remaining.  Many of these rem-
nant grasslands occur in small areas and are currently
under threat from encroaching suburbia and invasion
from exotic plant species.  Invasive weeds compete
with native grasses, have a limited functional role in a
grassland community and often reduce the habitat value
of grasslands for native fauna (Sharp, 1994).  The rela-
tive importance of each piece of remnant grassland is
such that herbicides cannot be applied to control weeds
until their effects on the desirable native plant species
can be confidently predicted.

Effective methods of weed control in native grasslands
are limited although work by Morgan (1990) and
Hitchmough et al. (1994) suggested that herbicides
offered some potential in these areas.  The aim of the
trials was to determine whether selective herbicides
could be used in remnant grassland sites in the ACT
and whether they offered potential for weed control
when establishing native grasslands.

TRIAL 1: EVALUATION OF WEED CONTROL
BY HERBICIDES

Dryland field sites were selected in the Weston Creek
area, A.C.T.  Each site was dominated by one of the
established grass species, fog grass (Holcus lanatus),
tall fescue (Festuca elatior), paspalum (Paspalum
dilatatum), wild oats (Avena fatua), Toowoomba ca-
nary grass (Phalaris aquatica) and African love grass
(Eragrostis curvula), that are considered as weeds in
native grasslands.

At each site randomised single plots were selected with
two replications of each treatment.  Each plot was 1 ×
1m with a minimum of 5 established weed plants evalu-
ated.  The two rates of each herbicide applied were
determined from the highest recommended label rates
for controlling established grass weeds as well as dou-
ble those rates.  The herbicides evaluated and the rates
applied were fluazifop-P at 0.85 and 1.7 kg a.i. ha-1,
allodoxim at 1.05 and 2.1 kg a.i. ha-1, diclofop at 0.75
and 1.5 kg a.i. ha-1, sethoxydim at 0.75 and 1.5 kg a.i.
ha-1, haloxyfop at 0.15 and 0.3 kg a.i. ha-1, tralkoxydim
at 0.4 and 0.8 kg a.i. ha-1, tetrapion at 1.5 and 3.0 kg
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a.i. ha-1, fenoxaprop at 0.13 and 0.26 kg a.i. ha-1,
atrazine at 2.0 and 4.0 kg a.i. ha-1, quizalofop-P at 0.1
and 0.2 kg a.i. ha-1, 2,2-DPA at 7.4 and 14.8 kg a.i.
ha-1, and DSMA at 14 kg a.i. ha-1.  The surfactant
BS1000® was added to all treatments at label rates ex-
cept tralkoxydim to which was added Supercharge®

surfactant as per label directions.

Treatments were applied in October, 1994 using a
hand-held boom that was calibrated to deliver the her-
bicide in water at the rate of 520 L ha-1.  Each plot was
visually rated using a variation of the SWSS plant as-
sessment scale that rated weed control effects com-
pared to an untreated plot on a scale of zero to ten for
each treatment.  Average values were derived for each
treatment.  Weekly assessment of plant response was
made for 84 days after treatment (DAT).

TRIAL 1: RESULTS AND DISCUSSION

The degree of control of each exotic grass species var-
ied for each treatment.  Haloxyfop and fluazifop-P
applied at both the recommended and double the rec-
ommended rates gave the most effective control of most
grass weed species.  Tralkoxydim obtained moderate
control of Avena fatua and sethoxydim obtained mod-
erate control of Phalaris aquatica. Allodoxim,
diclofop, atrazine and DSMA gave poor control of all
the species of established grass weeds in the trial.  Ta-
ble 1 shows the treatments that caused moderate to
excellent control of one or more of the grass weed spe-
cies.

The degree of control achieved by each herbicide var-
ied for each weed species, a result considered to be
mainly due to herbicide selectivity factors.  Each of
the chemicals used is believed to interfere with one or
more of a plant’s biochemical reactions.

Many of the established perennial grass weeds in this
experiment, particularly tall fescue, were hard to kill
due to their large underground network of rhizomes or
roots. Some of the weed species that had received a
moderate control rating (Table 1) had started to regen-
erate from underground parts eight months following
treatment.  However the damage they had suffered was
sufficient to prevent them competing with desirable
plant species.

TRIAL 2: EVALUATING THE TOLERANCE OF
NATIVE GRASS SPECIES TO HERBICIDES.

Trial 2 was conducted on an irrigated site with sandy
loam soil at Weston, ACT.  The trial used a randomised
complete block design with three replications.  The

block was divided lengthwise into 7 rows (100mm
wide) with a 300mm barrier of bare soil between rows.
Each row was then planted with a different native grass
species (see Table 2) all of which commonly occur in
grasslands around the Canberra region.  The native
grass species Bothriochloa macra, Themeda triandra,
Danthonia linkii and Danthonia caespitosa were
planted 5 months (spring planting) and Microlaena
stipoides, Danthonia richardsonii, and Poa labill-
ardieri 10 months (autumn planting) prior to herbi-
cide application to allow them time to establish before
treatment occurred.

Trial 2 involved sixteen herbicide treatments and an
untreated or control plot.  The herbicide treatments
consisted of the graminicides that provided an aver-
age weed control rating of seven or greater in Trial 1,
three selective broad leaf herbicides that were chosen
on their documented ability to selectively control
broad-leaf weeds common to ACT grasslands, and a
low rate of the non-selective herbicide glyphosate.  This
rate of glyphosate had been documented as selectively
controlling fine leaf perennial ryegrass (Lolium
perenne) from within a sward of Kentucky bluegrass
(Poa pratensis) (Clark et al. 1993).

The herbicides evaluated and the rates applied were
fluazifop-P at 0.85 and 1.7 kg a.i. ha-1  (4.0 and 8.0 L
product ha-1), sethoxydim at 0.75 and 1.5 kg a.i. ha-1

((4.0 and 8.0 L ha-1), haloxyfop at 0.15 and 0.3 kg a.i.
ha-1  (1.5 and 3.0 L ha-1), tralkoxydim at 0.4 and 0.8 kg
a.i. ha-1  (1.0 and 2.0 kg ha-1), quizalofop-P at 0.1 and
0.2 kg a.i. ha-1  (1.0 and 2.0 L ha-1), 2-2DPA at 7.4 and
14.8 kg a.i. ha-1 (10 and 20 kg ha-1), bromoxynil +
MCPA at 6.0 L product ha-1, MCPA at 2.0 L a.i. ha-1

(4.0 L ha-1)   Mecoprop + MCPA + dicamba
(Sportsground® herbicide) at 4.2 L product ha-1 and
glyphosate at 0.36 L a.i. ha-1 (1.0 L ha-1).  The sur-
factant BS1000® was added to all graminicide treat-
ments at label rates except tralkoxydim to which was
added Supercharge® surfactant as per label directions.

Treatments were applied in February, 1995 using a
hand-held boom that was calibrated to deliver the her-
bicide in water at the rate of 500 L ha-1.

The native grass species growing in the centre of each
plot (between 12 to 15 depending on grass species)
were visually rated using a variation of the SWSS plant
assessment scale.  This rated the phytotoxic effects of
each treated plot compared to an untreated plot on a
scale of zero to ten.  Average values were derived for
each treatment.  Evaluations commenced 30 DAT at
weekly intervals until 60 DAT and then monthly until
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270 DAT.  The visual rating although subjective and
not statistically analysed allows an effective assess-
ment of the plant responses.

TRIAL 2: RESULTS AND DISCUSSION

Most of the established perennial native grass species
were unaffected or only slightly affected by the selec-
tive broad-leaf herbicide treatments.  The exception
was Microlaena stipoides that was susceptible to dam-
age from MCPA at 4.0 L ha-1.

Most of the native grass species were also tolerant of
tralkoxydim at both the low and high rates.  The two
treatment rates of glyphosate and 2,2-DPA and the high
rate of fluazifop-P severely damaged all of the native
grass species.  The low rate of fluazifop-P also severely
damaged four of the grass species. Exceptions were
Poa labillardieri that was tolerant and Microlaena
stipoides and Danthonia richardsonii that were mod-
erately damaged.

The tolerance (as determined by a low phytotoxicity
rating) of the native grass species to sethoxydim,
haloxyfop and quizalofop-P varied.  Danthonia
caespitosa, D. linkii, Themeda triandra and
Bothriocloa macra were the species most susceptible
to herbicide damage, i.e. they were severely damaged
by seven of the ten graminicide treatments.  Danthonia
richardsonii, Poa labillardieri and Microlaena
stipoides were the grass species most tolerant to the
graminicide treatments, with four of the ten treatments
causing severe damage.

Table 2 has been developed from the results to indi-
cate which of the herbicide treatments appeared to of-
fer potential for controlling a certain weed species
growing in a particular native grass species.

When selecting a herbicide for use in a native grass-
land, the effectiveness of the herbicide in controlling
the target weed and the tolerance of the native grasses
to the herbicide are not the only issues.  Factors such
as the timing of selective herbicide application and the
effect of the herbicide on other flora and fauna within
the native grassland community must also be consid-
ered.   Some of the remnant grassland sites in ACT are
habitat to endangered plants and animals (Sharp, 1994).

It is important to apply caution in interpreting the re-
sults of this experimental work.  The results are appli-
cable for sandy loam soil and could vary with other

soils.  Other factors that require further investigation
were that the native grasses were only at a particular
stage of establishment, herbicide was only applied at
the one time and season, even very minor herbicide
damage often affects the overall vigour of the non-
target plant inducing susceptibility to diseases and the
possible herbicide residual impacts upon native grass
seed formation and germination.  Also the addition of
wetting agents in the herbicide mixtures or formula-
tions often alter phytotoxic effects from the herbicide.
Whilst there may be certain risks from using herbi-
cides, unless native grasslands are better managed for
their recovery and sustainability then this important
habitat for a diverse range of flora and fauna will fur-
ther degrade.

The results should be seen as preliminary, and as valu-
able guidance to further investigations into weed man-
agement in established native grasslands or for use in
the construction of new grasslands.  These trials indi-
cated that further testing of haloxyfop and fluazifop-P
at lower rates and at a range of spray timings would be
useful to evaluate the timing of application for control
of exotic grass species and selectivity to native grasses.
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Table 1.  Graminicides used in Trial 1 that damaged grass weed species based on visual assessment rating.

Treatment Grass Weed Species

Herbicide Product ha-1 Festuca Paspalum Avena Holcus Phalaris Eragrostis
elatior dilatatum fatua lanatus aquatica curvula

Haloxyfop 1. 5 L g g m m

Haloxyfop 3.0 L g m g m m

Quizalofop-P 1.0 L m m

Quizalofop-P 2.0 L m m m

Fluazifop-P 4.0 L g g g g

Fluazifop-P 8.0 L g g g g m

2-2DPA 10.0 kg m g g

2-2DPA 2.0 kg m m g g

Sethoxydim 4.0 and 8.0 L m

m - indicates moderate to good control of grass weed species.
g - indicates very good to excellent control.
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Table 2.  Graminicides (product ha-1) with weed control potential suitable for various species of established native
grasses.

Grass Weed Species

Native Grass Festuca Paspalum Avena Holcus Phalaris Eragrostis
Species elatior dilatatum fatua lanatus aquatica curvula

Themeda Tralkoxydim
triandra 1.0 kg ha-1 (Tm)

Microlaena Haloxyfop Haloxyfop Haloxyfop Haloxyfop
stipoides 1.5 L ha-1 (Tg) 1.5 L ha-1 (Tg) 1.5 L ha-1 (Tm) 1.5 L ha-1 (Tm)

Sethoxydim
4.0 L  ha-1 (Tm)

Poa Quizalofop-P Fluazifop-P Fluazifop-P Fluazifop-P Fluazifop-P Quizalofop-P
labillardieri 2.0 L ha-1 (Tm) 4.0 L ha-1 (Tg) 4.0 L ha-1 (Tg) 4.0 L ha-1 (Tg) 4.0 L ha-1 (Tg) 1.0 L ha-1 (Tm)

Quizalofop-P Sethoxydim
1.0 L ha-1 (Tm) 4.0 L ha-1 (Tm)

Tralkoxydim
1.0 L ha-1  (Tm)

Bothriochloa Tralkoxydim
macra 1.0 kg ha-1 (Tm)

Danthonia Haloxyfop Haloxyfop Haloxyfop Haloxyfop
linkii 1.5 L ha-1 (Tg) 1.0 L  ha-1 (Tg) 1.5 L ha-1 (Tm) 1.5 L ha-1 (Tm)

Tralkoxydim Sethoxydim
2.0 kg ha-1 (Tm) 4.0 L ha-1 (Tm)

Danthonia Tralkoxydim Sethoxydim
richardsonii 2.0 kg ha-1 (Tm) 4.0 L ha-1 (Tm)

T - indicates the native grass species appears tolerant to damage by the herbicide.
g - indicates the herbicide gave very good to excellent control of  weed species.
m - indicates moderate to good control of  weed species.




