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Summary
Five herbicide trials were conducted on
the environmental weed bridal creeper
(Asparagus asparagoides (L.) W.Wight)
growing in native vegetation in southern
Victoria. Glyphosate at 180 g and 360 g
100 L-1 and metsulfuron methyl at 1 to 6 g
100 L-1 applied in winter-spring gave 88–
99.5% control of above-ground growth
after one year and 87–94% control two
years after application. Re-application
one or two years after an initial applica-
tion increased this control to 91–99%.
Control of above-ground growth with ei-
ther herbicide was little affected by con-
centration. Glyphosate had more effect
on the root system than metsulfuron me-
thyl. A single application of glyphosate
at 180 g 100 L-1 reduced the root system
by 78%, while one year after a repeat ap-
plication this concentration reduced the
root system by 90–99%. Glyphosate at
360 g 100 L-1 reduced the root system by
95% after a single application and two
applications did not improve on this re-
sult. A single application of metsulfuron
methyl at 1.5 g 100 L-1 reduced the root
system by 32% but 3 g 100 L-1 gave no re-
duction. One year after a repeat applica-
tion at 1.5 g, 3 g and 6 g 100 L-1 root reduc-
tions were 41–92%, 29–53% and 74% re-
spectively. Control with both herbicides
was better with August application
(flowering) than with July (flower bud)
or October (green berries) application.
Chlorsulfuron and a commercial mix of
thifensulfuron methyl plus metsulfuron
methyl gave effective foliage control but
offered no improvement over metsul-
furon methyl in root control. Tribenuron
methyl gave less foliage control than the
other herbicides.

Introduction
Bridal creeper (Asparagus asparagoides (L.)
W.Wight) is native to southern Africa and
was introduced to Australia as an orna-
mental plant. It is invading bushland and
roadsides in Victoria, South Australia
south-western Western Australia and
New South Wales and is a serious threat
to native vegetation (Humphries et al.
1991). It has been placed on the inaugural
list of 20 weeds of national significance
under the National Weeds Strategy
(Thorp and Lynch 2000). Computer-based

models indicate that it has not yet
achieved its potential distribution (Scott
1995, Pheloung and Scott 1996, Thorp and
Lynch 2000). Cooke and Robertson (1990)
noted that in South Australia, outside irri-
gation areas, it was not recorded in areas
with less than 300 mm rainfall. In Victoria,
where it was naturalized by 1886 (Parsons
and Cuthbertson 1992), it is scattered
throughout the State but is most prevalent
in areas in and around Melbourne and
Geelong, in coastal Gippsland, the Hor-
sham region, the north-east and along the
Murray River. In the latter region it is also
a weed of citrus and other orchards.

The plant has a perennial root system
of branching, intertwined rhizomes
densely covered with small tubers, which
form a dense mat close to the soil surface.
Slender, sinuous stems arise from the rhi-
zomes in autumn, and twine densely over
other vegetation to a height of up to 3 m.
The plant is more vigorous in light to me-
dium shade. In full sunshine growth is re-
duced and foliage is somewhat chlorotic.
Flowers are produced in early spring, fol-
lowed by fruit and the stems usually
senesce by early summer. With summer
rain in southern Victoria, shoots can sur-
vive until autumn (Raymond 1996). The
root system constitutes at least 87% of the
total biomass of the plant (Raymond
1996), so the plant has a high capacity to
recover from defoliation.

Previous trial work (McQuinn 1994,
Pritchard 1991, 1995, 1996) has shown that
metsulfuron methyl and some related
sulfonylureas and glyphosate are the most
effective herbicides against bridal creeper
and that single applications of these herbi-
cides can greatly reduce above-ground
growth. However few of these trials con-
tinued for more than one year and none
measured the effect of herbicides on the
root system. The aim of the trials reported
here was to further elucidate the effect that
herbicide, repeat application, time of ap-
plication, spray volume and spray concen-
tration have on the control of bridal
creeper, as measured by foliage and root
reduction.

Materials and methods
Five trials were conducted on dense infes-
tations of bridal creeper, in shaded areas
of native vegetation. Bridal creeper was

covering the ground and climbing on trees
and shrubs to a height of 2–3 m. Plots
within each trial were selected to have a
comparable cover of bridal creeper. Trials
1, 3 and 5 were conducted on adjacent sites
at Warrandyte State Park on the north-
east fringe of Melbourne. The soil was a
loam derived from granite. Shade was
provided by mature Eucalyptus spp. and
an understorey of burgan (Kunzea ericoides
(A.Rich) Joy Thomps.), sweet bursaria
(Bursaria spinosa Cav.) and Pomaderris sp.
Trials 2 and 4 were in the Point Nepean
National Park on the Mornington Penin-
sula about 60 km south of Melbourne. The
sites were on sandy soil in coastal scrub of
coast teatree (Leptospermum laevigatum
(Gaertn.) F.Muell.) and coast beard-heath
(Leucopogon parviflorus (Andrews) Lindl.)
immediately behind frontal sand dunes.

Treatments were arranged in random-
ized blocks with four (Trials 1–4) or five
(Trial 5) replications. Applications were
made with an ‘Azo’ LP gas-pressurized
sprayer through a Spraying Systems 43LA
hand-gun fitted with a flat fan spray tip.
The sprayer gave a fixed, known output
per unit time and the time taken to spray
each plot was recorded so that application
volumes per plot could be obtained.

Trials 1 and 2 received re-applications
one year after the initial applications,
while in Trials 3 and 4 re-applications
were made two years after the initial ap-
plications. For the re-applications, spray-
ing was confined as far as possible to the
regrowth, rather than blanket spraying
each plot. Application volume per unit of
foliage was similar to that applied in the
initial applications. At all applications at
all sites the soil was moist. The herbicides
and formulations evaluated are given in
Table 1.

Control of foliage (i.e. above-ground
growth) early in the growing season was
assessed by counts of shoot numbers (but
excluding any seedlings present); later as-
sessments were made by visually estimat-
ing the reduction in biomass relative to
that on untreated plots or by harvesting all
growth to ground level and recording the
fresh weight. Roots were sampled in four
trials. After separating out dead rhizomes
and tubers, the fresh weight of the live
root biomass was obtained.

Additional details on each trial are
given below and in Table 2.

Trial 1
The trial evaluated an initial and repeat
application of four herbicides and mix-
tures over a two-year period (Table 3). The
initial applications were on 10 October
1994 and regrowth was sprayed on 22
September 1995. Spray volume for the re-
applications depended on the amount of
regrowth and varied between treatments
from means of 151 L to 426 L ha-1 as shown
in Table 3. There was no flowering or
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using a larger spray nozzle tip (SS 8003).
Regrowth was sprayed the following year
after the completion of flowering (in un-
treated plots – there was no flowering in
treated plots). Spray volumes for these re-
applications varied with treatments be-
tween means of 221 and 486 L ha-1, but the
volume of spray per unit of foliage ap-
proximated that applied initially. The one
metsulfuron methyl treatment applied at
a higher volume initially was resprayed
using the same larger nozzle tip as previ-
ously so that the comparison of applica-
tion volumes could be continued in the

second year. One metsulfuron methyl
treatment initially applied at 3 g 100 L-1

was not resprayed. In neither year was
there any rain in the 24 hours after appli-
cation.

Shoot numbers were counted in 2 × 1
m2 quadrats per plot on 1 June 1995 (32
weeks after application) and a visual esti-
mate of control was made on 21 Septem-
ber 1995 (48 weeks after application). Af-
ter re-application, shoot numbers were
counted in 2 × 1 m2 quadrats per plot on 12
June 1996 (34 weeks) and visual estimate
of control was made on 1 November 1996

fruiting in previously treated plots but
green berries were present on untreated
plants. There was no rainfall in the 24
hours after the initial applications, but
light rain commenced within about seven
hours of the completion of the re-applica-
tions.

Shoot numbers per plot were counted
on 23 March 1995 (23 weeks after applica-
tion) and visual estimate of control was
made on 22 September 1995 (50 weeks
after application). After re-application,
shoot numbers per plot were counted on
3 July 1996 (41 weeks) and visual estimate
of control was made on 27 September 1996
(53 weeks). Roots were removed from 2 ×
0.25 m2 quadrats per plot on 10–11 Decem-
ber 1996 (64 weeks after re-application)
and the live roots weighed.

Trial 2
An initial and repeat application of four
herbicides and mixtures were evaluated
over two years (Table 4). Except for one
metsulfuron methyl treatment applied in
a volume of 1000 L ha-1, spray volume for
the initial applications was 700 L ha-1. The
higher volume treatment was applied by

Table 2. Details of trials.

Detail Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Location Warrandyte Pt. Nepean Warrandyte Pt. Nepean Warrandyte
State Park National Park State Park National Park State Park

Duration 2 years 2 years 3 years 3 years 1 year
Application date 10.10.94 18.10.94 (i) 7.7.95 24.10.95 18.9.97

(ii) 28.8.95
(iii) 18.10.95

Growth stage green berry post-flowering (i) flower bud green berry flowering
(ii) flowering
(iii) green berry

Plot size 3 × 2 m 3 × 3 m 3 × 2 m 3 × 2 m 3 × 3 m
Replications 4 4 4 4 5
Spray volume (L ha-1) 1000 (a) 700 (a) 500 (a) 500 500

(b) 1000 (b) 1000 (b) 1000
Spray pressure (kPa) 415 415 310-345 317 276
Nozzle tip SS 8003 (a) SS 8002 (a) SS 80015 (a) SS 80015 SS 80015

(b) SS 8003 (b) SS 8003 (b) SS 8003
Temp. at applic. (°C) 23 14–15 (i)12; (ii) 14; 15.5 15–18

(iii) 17
R. H. at applic. (%) 45 80–90 (i) 67; (ii) 54: 62 65–70

(iii) 51
Re-application date 22.9.95 16.10.95 (i) 21.7.97 23.10.97

(ii) 28.8.97
(iii) 22.10.97

Spray pressure (kPa) 345 345 303–317 276
Temp. at re-applic. (°C) 20 18.5 (i) 15; (ii) 16 18

(iii) 15
R. H. at re-applic. (%) 58 53 (i) 75; (ii) 58 65

(iii) 80
Assessment dates 23.3.95 1.6.95 30.5.96 12.6.96 26.5.98

22.9.95 21.9.95 27.9.96 4.11.96 16.9.98
3.7.96 12.6.96 5.6.97 10.6.97 14–16.10.98
27.9.96 1.11.96 26.5.98 23.10.97
10–11.12.96 2.12.98 17.6.98

3–9.12.98 10.11.98

Table 1. Herbicide formulations and adjuvants used in trials.

Herbicide Formulation Concentration of active ingredient

glyphosate Glyphosate 360TM (Trial 1) 360 g L-1

RoundupTM (Trials 2, 3, 5) 360 g L-1

metsulfuron methyl Brush-offTM 600 g kg-1

chlorsulfuron GleanTM 750 g kg-1

tribenuron methyl ExpressTM 750 g kg-1

thifensulfuron methyl/
metsulfuron methyl Harmony MTM 682 g/ 68.2 g kg-1

Adjuvant Chemical description Source

BS1000TM alcohol alkoxylate Crop Care Australasia Pty. Ltd.
PulseTM modified polymethylsiloxane Monsanto Australia Ltd.
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Table 4. Trial 2: Bridal creeper shoot density 32 weeks after application and estimated percent control 48 weeks
after application in October 1994; shoot density at 34 weeks and estimated percent control 54 weeks after re-
application in October 1995.

First year Re-application Second year

Spray Spray 32 WAAA 48 WAA 16 October 1995 34 WAA 54 WAA
Herbicide concentration volume Herbicide Shoots Control Conc. Volume Shoots Control

(g 100 L-1) (L ha-1) (g ha-1) m-2 (%)B (g 100 L-1)C(L ha-1) m-2 (%)B

GlyphosateD 180 700 1260 16.0 b 88 a 180 266 8.5 bcd 91 ab
GlyphosateD 360 700 2520 13.8 b 94 a 360 223 4.5 bcd 96 a
Metsulfuron methylE 1.5 1000 15 7.4 b 93 a 1.5 357 4.3 bcd 97 a
Metsulfuron methylE 1.5 700 10.5 9.3 b 93 a 1.5 273 2.6 cd 98 a
Metsulfuron methylE 3 F 700 21 4.1 b 95 a –F –F 10.3 bc 89 ab
Metsulfuron methylE 3 700 21 10.4 b 90 a 3 306 3.8 d 97 a
Glyphosate + metsulfuron methylD 90 + 1.5 700 630 + 10.5 10.0 b 95 a 90 + 1.5 221 6.1 bcd 97 a
Thifensulfuron/metsulfuron methylE 15/1.5 700 105/10.5 11.6 b 93 a 15/1.5 284 5.1 bcd 95 a
Thifensulfuron/metsulfuron methylE 30/3 700 210/21 10.4 b 92 a 30/3 222 2.8 d 97 a
Tribenuron methylE 7.5 700 52.5 22.6 b 63 b 7.5 444 11.8 b 83 bc
Tribenuron methylE 15 700 105 28.5 b 64 b 15 486 19.4 b 66 c
Untreated – – – 70.8 a 0 – – 58.8 a 0
A WAA = Weeks after application.
B Visual estimate of foliage control.
C Additives included as for the initial application.
D Pulse included at 0.5% v/v.
E BS1000 included at 0.25% v/v.
F Not re-applied in second year.
Within columns, means with a common letter are not significantly different (P=0.05) according to Duncan’s Multiple Range Test.
Analyses performed on shoot density data transformed to log values and % control data transformed to arc sin √% values.

Table 3. Trial 1: Bridal creeper shoot density and visual estimate of control 23 weeks and 50 weeks respectively
after herbicide application in October 1994; and shoot density, visual estimate of control and reduction in live root
weight 41, 53 and 64 weeks respectively after a re-application in September 1995.

First year Re-application Second year

Spray 23 WAAB 50 WAA September 1995 41 WAA 53 WAA 64 WAA
Herbicide concentration Shoots Control Conc. Volume Shoots Control Live root wt.

(g 100 L-1)A per m2 (%)C (g 100 L-1 ) (L ha-1 ) m-2 (%)C reduction (%)D

GlyphosateE 180 1.6 a 92 a 180 296 2.3 c 98 a 90 ab
GlyphosateE 360 2.3 a 90 a 360 290 1.9 cd 97 a 93 ab
Metsulfuron methylE 1.5 1.2 a 93 a 1.5 187 1.4 cd 99 a 41 cde
Metsulfuron methylF 1.5 1.2 a 95 a 1.5 151 2.8 bc 97 a 69 bcd
Metsulfuron methylF 3 2.8 a 90 a 3 292 1.3 cd 98 a 29 de
Metsulfuron methylF 6 1.5 a 90 a 6 363 1.0 d 98 a 74 bcd
Glyphosate + metsulfuron methylE 90 + 1.5 2.6 a 94 a 1.5 + 90 239 2.0 cd 98 a 67 abcd
Glyphosate + metsulfuron methylE 180 + 1.5 2.7 a 90 a 1.5 + 180 317 1.6 cd 98 a 97 a
Glyphosate + metsulfuron methylE 90 + 3 1.7 a 94 a 3 g + 90 225 1.3 cd 98 a 76 abc
Glyphosate + metsulfuron methylE 180 + 3 1.6 a 91 a 3 g + 180 352 2.2 c 98 a 96 ab
Thifensulfuron / metsulfuron methylF 15/1.5 1.1 a 92 a 15/1.5 426 2.9 cd 98 a 28 de
ChlorsulfuronF 1.88 2.3 a 91 a 1.88 320 5.5 b 96 a –
ChlorsulfuronF 3.75 1.6 a 92 a 3.75 331 2.4 c 98 a 38 de
Untreated – 29.7 b 0 – – 34.5 a 0 0 e

(1913 g m-2 )
A Initial applications made in a spray volume of 1000 L ha-1.
B WAA = weeks after application.
C Visual estimate of foliage control.
D Percent reduction in the fresh weight of live roots relative to untreated control.
E Pulse included at 0.5% v/v.
F BS1000 included at 0.25% v/v.
Within columns means with a common letter are not significantly different (P=0.05) according to Duncan’s Multiple Range Test.
Analyses performed on data transformed to √x (shoot density 23 WAA and root weight 64 WAA), arcsin√x (% control 50 WAA) and
log values (shoot density 41 WAA).

(54 weeks). In selected plots the root sys-
tem was dug up and examined.

Trial 3
This trial evaluated, over a three-year pe-
riod, the effect of spray volume and time

of application on the efficacy of gly-
phosate and metsulfuron methyl. The fac-
torial design consisted of 2 herbicides × 2
spray volumes × 3 times of application.
The three application times in 1995 cov-
ered the growth stages of flower bud to

green berry. Treatments were re-applied
two years later in 1997, at three similar
application times to previously, but there
was no flowering or fruiting in treated
plots. A low and high volume comparison
was maintained (Table 5a) by using the
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same spray tips as previously (SS 80015
for the treatments initially applied at 500
L ha-1 and SS 8003 for treatments initially
applied at 1000 L ha-1). The intention was
to apply approximately the same volume
of spray per unit of foliage as in the initial
applications. Spray volume means for in-
dividual treatments are given in Table 5b.
Overall means were 101 L ha-1 for the six
lower volume treatments and 167 L ha-1

for the six higher volume treatments.
For the 1995 applications there may

have been rain commencing about 11
hours after the October application, but
none after the two earlier applications. In
1997 there was light rain overnight about
12 hours after the July application, while
at the October application foliage was still
wet from light rain earlier in the morning.

Shoot numbers per plot were counted
on 30 May 1996 (7–10 months after the ini-
tial applications), a visual estimate of con-
trol was made on 27 September 1996 (11–
14 months) and shoot numbers per plot
were counted on 5 June 1997 (20–23
months after application). Following the
repeat applications shoot numbers per
plot were counted on 26 May 1998 (7–10
months after re-application) and all foliar
growth on each plot was harvested to
ground level on 2–3 December 1998 (13–
16 months) and weighed. On 3–9 Decem-
ber 1998 the roots from 2 × 1 m2 quadrats
per plot were harvested and the live roots
weighed.

Trial 4
The trial compared, over a three-year pe-
riod, four rates of metsulfuron methyl (6 g
to 15 g ha-1), each applied in two spray
volumes (500 L and 1000 L ha-1) in a 4 × 2
factorial design. The four rates per ha
were obtained by using spray concentra-
tions of 0.6 g to 3 g 100 L-1 (Table 6a). Re-
applications were made after two years
and a spray volume comparison was
maintained by using the same nozzle tips
as initially. Spray volumes for these re-
applications varied with treatments with
a mean of 193 L ha-1 for treatments initially
applied at 500 L ha-1 and 307 L ha-1 for
treatments initially applied at 1000 L ha-1.
Untreated plots had foliage with green
berries, but regrowth on treated plots was
not flowering or fruiting. In neither year
was there any rain in the 24 hours after
application.

Shoot numbers were counted in 2 × 1
m2 quadrats per plot on 12 June 1996 (33
weeks after application), on 4 November
1996 (53 weeks after application) and on
10 June 1997 (85 weeks after application).
On 23 October 1997 (104 weeks after ap-
plication and immediately before re-appli-
cation) a visual estimate of control was
made. After re-application, shoot num-
bers were counted in 2 × 1 m2 quadrats per
plot on 17 June 1998 (34 weeks after) and
on 10 November 1998 (55 weeks after) the
fresh weight of foliage per plot and of live

roots from 2 × 1 m2 quadrats per plot was
obtained.

Trial 5
To assess the effects on the root system of
a single application, this trial evaluated
glyphosate and metsulfuron methyl over
a period of one year. There was no rain in
the 24 hours after application. Shoot num-
bers per plot were counted on 26 May 1998
(36 weeks after application) and a visual
estimate of control was made on 16 Sep-
tember 1998 (52 weeks). On 14–16 October
(56 weeks) the fresh weight of all bridal
creeper foliage growth in each plot and
the fresh weight of live roots in 2 × 1 m2

quadrats per plot was measured.

Results
Trial 1
After regrowth appeared in the autumn,
mean shoot densities on treated plots (23
weeks after application) were 1.1–2.8 m-2

compared with 29.7 m-2 on untreated plots
(Table 3). Fifty weeks after application,
visually estimated control was 90–95%
with no significant differences between
treatments. The regrowth on treated plots
was mostly less than 0.5 m high and the
stems were thinner than those on un-
treated plots.

On 3 July 1996, 41 weeks after re-appli-
cation in September 1995, treated plots
had means of 1.0–5.5 shoots m-2 (Table 3).

Table 5a. Trial 3: Shoot density of bridal creeper at 7–10 months, percent control of foliage at 11–14 months and
shoot density at 20–23 months after single applications of two rates metsulfuron methyl and glyphosate on 7 July,
28 August and 18 October 1995A.

Spray Herbicide 30.5.96 27.9.96 5.6.97
Herbicide Concentration volume rate (7-10 MAAB) (11-14 MAA) (20-23 MAA)

(g 100 L-1) (L ha-1) (g ha-1) Shoots m-2 Control (%)C Shoots m-2

Untreated – – – 33.4 0 33.8
GlyphosateD 180 500 900 2.0 96.4 4.5
GlyphosateD 180 1000 1800 1.8 95.4 4.1
Mean 1.9 a 96.0 b 4.3 a

Metsulfuron methylE 1.5 500 7.5 0.9 97.5 2.0
Metsulfuron methylE 1.5 1000 15.0 1.0 97.4 2.1
Mean 1.0 b 97.5 a 2.1 b
A There was no significant effect due to application time so results from the 3 application times are combined.
B Months after application.
C Visual estimate of foliage control.
D Pulse included at 0.2% v/v.
E BS1000 included at 0.25 % v/v.

Within assessment dates, main effect means for herbicides followed by a different letter are significantly different (P=0.05) according
to Fisher’s protected LSD test. Analyses performed on √x transformed values (shoot density May 1996 and June 1997) and arcsin√%
transformed values (% control September 1996).

Analysis of Variance (factorial with 2 herbicides × 3 times of application × 2 spray volumes) for each assessment:
Shoots m-2 30.5.96 Control (%) 27.9.96 Shoots m-2 5.6.97

Main effects: Herbicide F (1,32 df) = 7.52 (P=0.01) ** 5.10 (P=0.03) * 9.25 (P=0.005) **
Time of application F (2,32 df) = 1.44 (P=0.3) NS 0.37 (P=0.7) NS 2.90 (P=0.07) NS
Spray volume F (1,32 df) = 0.04 (P=0.8) NS 1.16 (P=0.3) NS 0.17 (P=0.7) NS

Interactions: Herbicide × Time F (2,32 df) = 0.55 (P=0.6) NS 0.38 (P=0.7) NS 1.90 (P=0.2) NS
Herbicide × Volume F (1,32 df) = 0.09 (P=0.8) NS 0.42 (P=0.5) NS 0.06 (P=0.8) NS
Volume × Time F (2,32 df) = 2.13 (P=0.14) NS 0.49 (P=0.6) NS 1.03 (P=0.4) NS
Herbicide × Vol. × Time F (2,32 df) = 0.60 (P=0.6) NS 0.33 (P=0.7) NS 0.47 (P=0.6) NS



Plant Protection Quarterly Vol.17(1)  2002   21

These shoots were mostly less than 15 cm,
although some were up to 50 cm long. On
untreated plots there was a mean of 34.5
shoots m-2 and the shoots were thicker-
stemmed than on untreated plots and up
to 2 m high. Visual estimates of foliage
regrowth 53 weeks after re-application,
indicated control of 96–99%. All treat-
ments gave a small improvement in con-
trol of foliage compared to that existing at
the time of the re-application. As in the
previous year, lower rates of all herbicides
were as effective as higher rates, although
at 41 weeks the lower rate of chlorsulfuron
and the lowest rate of metsulfuron methyl
resulted in shoot numbers that were
slightly, but significantly (P<0.05), greater
than with the high rates of these respec-
tive herbicides. Mixtures of metsulfuron
methyl and glyphosate were no more ef-
fective than either herbicide applied alone
and thifensulfuron methyl added to
metsulfuron methyl did not improve on
the control given by the latter herbicide.
The adjuvants Pulse and BS1000 were
compared in applications with metsul-
furon methyl at 1.5 g 100 L-1. In both years

Trial 2
Thirty-two weeks after application, mean
shoot densities were between 4.1 and 16.0
m-2 for all treatments except tribenuron
methyl (Table 4). These densities were re-
ductions of 94–77% relative to the 70.8
shoots m-2 on untreated plots and the
shoots were also smaller on treated plots.
At 48 weeks after application, treatments
containing glyphosate and/or metsul-
furon methyl gave 88–95% control of foli-
age growth and were significantly better
(P<0.05) than tribenuron methyl treat-
ments, which gave 63 and 64% control.

After re-application (twelve months af-
ter the initial application), there was a fur-
ther small increase in control with shoot
densities as low as 2.6 m-2 after 34 weeks
and estimated control up to 98% after 54
weeks. For each of the four herbicides
there was no significant difference
(P<0.05) in control between the lower and
higher rate. Where metsulfuron methyl
was not re-applied there was a small de-
cline in control.

In both years, foliar control with
metsulfuron methyl at 1.5 g 100 L-1 was

the two adjuvants resulted in similar con-
trol of foliar growth.

The reduction in live root weight, aver-
aged over all treatments was 67%. Gly-
phosate at 180 g 100 L-1 (90% reduction)
gave as effective root control as 360 g L-1

(93%) and adding metsulfuron methyl to
glyphosate did not significantly improve
root control. Metsulfuron methyl treat-
ments gave reductions of 29–74%. Met-
sulfuron methyl at 1.5 g 100 L-1 tended (not
significant, P>0.05) to give better root con-
trol when used with the adjuvant BS1000
rather than Pulse. Chlorsulfuron and
thifensulfuron methyl plus metsulfuron
methyl tended to give less root control
than the most effective metsulfuron me-
thyl treatments.

After two years most treated plots were
predominantly bare of vegetation, except
for a low incidence of herbaceous weed
species. Glyphosate, applied alone or
mixed with metsulfuron methyl, killed the
foliage of any grasses and variable sword-
sedge (Lepidosperma laterale R.Br.) con-
tacted. Damage to non-target species was
not apparent with the other treatments.

Table 5b. Trial 3: Shoot density 7–10 months after, and percent reduction in foliage and live root fresh weight 13–16
months after a repeat application of metsulfuron methyl and glyphosate in July, August or October 1997.

Initial 26.5.98A Dec. 98 (13–16 months after re-application)

Concen- spray 1997 Re-application 7–10 months 1997 Re-application date 1997 Re-application date
Herbicide tration volume 21.7 28.8 22.10 after 1997 21.7 28.8 22.10 21.7  28.8 22.10

(g 100 L-1) (L ha-1) Spray volume re-application Foliage fwt red.B Mean Live root fwt red.B Mean
(L ha-1) Shoots m-2 (%)C (%)C

Untreated – – 33.3 0 (347 g m-2) 0 (2454 g m-2)
GlyphosateD 180 500 83F 118 162 3.3 96.5 99.4 99.4 98.4 91 98 93 94
GlyphosateD 180 1000 229 126 299 1.6 99.3 99.9 99.6 99.6 96 99 99 98
Mean 2.5 a 97.9 99.6 99.5 99.0 a 93 98 96 95.8 a

MetsulfuronE 1.5 500 52F 53 137 0.7 99.7 99.8 99.6 99.7 77 75 63 72
MetsulfuronE 1.5 1000 146 103 96 0.7 99.6 100 99.8 99.8 60 92 78 77
Mean 0.7 b 99.6 99.9 99.7 99.7 b 67 83 71 74.2 b

Overall Time of Application Mean 98.8 a 99.7 b 99.6 b 81.0 b 90.8 a 83.2 b
A At the May 1998 assessment there was no significant effect due to application time (or to spray volume) so results from the 3
application times are combined.
B fwt red. = fresh weight reduction.
C Percent reduction relative to untreated plots.
D Pulse included at 0.2% v/v.
E BS1000 included at 0.25 % v/v.
F Spray volumes at re-application are the mean volume used on the 4 plots which received a given treatment at each application time.
The volume applied depended upon the amount of regrowth and the size of the spray nozzle tip. Each treatment was re-applied with
the same nozzle tip as used for its initial application (see text).

Within assessment dates, main effect means for herbicide or time of application followed by a different letter are significantly different
(P<0.05) according to Fisher’s protected LSD test. Analysis at each assessment performed on log transformed data.

Analysis of Variance (factorial with 2 herbicides × 3 times of application × 2 spray volumes) for each assessment:
Shoots m-2 on 26.5.98 Foliage fresh wt. 2.12.98 Live root fresh wt. 3.12.98

Main effects: Herbicide F (1,32 df) = 12.36 (P< 0.001) *** 6.53 (P=0.02) * 36.76 (P< 0.0001) ***
Time of application F (2,32 df) = 1.68 (P=0.2) NS 4.48 (P=0.02) * 4.11 (P=0.03) *
Spray volume F (1,32 df) = 0.77 (P=0.4) NS 3.36 (P=0.08) NS 0.81 (P=0.4) NS

Interactions: Herbicide × Time F (2,32 df) = 1.17 (P=0.3) NS 1.53 (P=0.2) NS 1.52 (P=0.2) NS
Herbicide × Volume F (1,32 df) = 0.72 (P=0.4) NS 1.33 (P=0.3) NS 0.03 (P=0.9) NS
Volume × Time F (2,32 df) = 0.01 (P=1.0) NS 0.18 (P=0.8) NS 0.94 (P=0.4) NS
Herbicide × Vol. × Time F (2,32 df) = 0.68 (P=0.5) NS 1.25 (P=0.3) NS 0.15 (P=0.9) NS
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Table. 6a. Trial 4: Shoot density of bridal creeper at 33 and 85 weeks, and estimated control at 53 and 104 weeks
after application of metsulfuron methyl at four rates and two spray volumes in October 1995.

Spray volume 33 WAAA 53 WAA 85 WAA 104 WAA

Metsulfuron (L ha-1) Spray volume (L ha-1) Spray volume (L ha-1) Spray volume (L ha-1) Spray volume (L ha-1)
MethylB 500 1000 500 1000 Mean 500 1000 Mean 500 1000 Mean 500 1000 Mean
(g ha-1) Conc (g 100 L-1) ShootsC m-2 Foliage control (%)D ShootsC m-2 Foliage control (%)D

0 – – 29.3 0 26.5 0
6 1.2 0.6 3.3 5.3 4.3 89 88 88 c 7.9 6.1 7.0 a 84 88 86
9 1.8 0.9 2.5 1.0 1.8 93 95 94 ab 2.6 2.0 2.3 b 88 90 89

12 2.4 1.2 3.0 2.7 2.8 93 90 91 abc 4.1 3.0 3.6 b 87 88 87
15 3.0 1.5 1.1 2.5 1.8 96 95 96 a 2.3 4.1 3.2 b 92 84 88

Mean 2.5 2.9 NS 93 92 4.2 3.8 88 87 NS
NS NS NS NS

A WAA = Weeks after application.
B BS1000 included at 0.25% v/v.
C Seedlings excluded from counts.
D Visual estimate.
At each assessment, means within columns with a common letter are not significantly different (P=0.05) according to Fisher’s pro-
tected LSD test. For analysis, shoot density 33 WAA was log transformed, % control 53 WAA was arcsin √% transformed and shoot
density 85 WAA was square root transformed.

Analysis of Variance (factorial with 4 herbicide rates × 2 spray volumes) for each assessment:
Shoot density % Control Shoot density % Control

33 WAA 53 WAA 85 WAA 104 WAA

Main effects:
Herbicide rate F(3, 20 df) = 2.49 (P=0.09) NS 3.12 (P=0.049) * 3.43 (P=0.04) * 0.62 (P=0.61) NS
Application volume F(1, 20 df) = 0.68 (P=0.61) NS 0.02 (P=0.90) NS 0.35 (P=0.56) NS 0.08 (P=0.79) NS

Interaction:
Rate × Volume F(3, 20 df) = 0.97 (P=0.43) NS 0.22 (P=0.88) NS 0.82 (P=0.50) NS 2.09 (P=0.13) NS

Table 6b. Trial 4: Shoot density 34 weeks after, and fresh weight of foliage and fresh weight of live roots of bridal
creeper 55 weeks after re-application of metsulfuron methyl in October 1997at the same herbicide concentrations as
for the initial applications.

Repeat application

Initial Spray volume Spray volume 34 weeks after re-application 55 weeks after re-application

application Low High Low High Spray volume Spray volume Spray volume
metsulfuronA metsulfuron methylA Low High Mean Low High Mean Low High Mean

(g ha-1) (g 100 L-1) (g ha-1)B ShootsC m-2 Foliage fwt red.D (%) Live root fwt red.D (%)

0 – – 32.9 0 (187.5 g m-2) 0 (2962 g m-2)
6 1.2 0.6 2.9 2.1 6.3 9.4 7.8 a 93.7 92.7 93.2 a 46 0 23 a
9 1.8 0.9 3.7 2.6 5.1 5.8 5.4 ab 95.8 95.8 95.8 ab 49 16 32 a

12 2.4 1.2 3.8 3.2 4.0 3.3 3.7 bc 96.8 97.9 97.4 b 50 42 46 a
15 3.0 1.5 5.1 4.8 0.4 3.1 1.8 c 98.4 96.4 97.4 b 53 43 48 a

Mean 3.9 5.4 96.2 95.7 49 b 25 a NS
NS NS

A BS1000 included at 0.25% v/v.
B Derived from the mean spray volume applied with each treatment.
C Seedlings excluded from counts.
D Relative to fresh weight on untreated plots.
fwt red. = fresh weight reduction.
At each assessment, means within columns or within the bottom row with a common letter are not significantly different (P=0.05)
according to Fisher’s protected LSD test. Shoot density data 34 weeks after re-application and foliage fresh weight data 55 weeks after
re-application were square root transformed for analysis.

Analysis of Variance (factorial with 4 herbicide rates × 2 spray volumes) for each assessment:
Shoot density Reduction in foliage wt. Reduction in root wt.

34 weeks 55 weeks 55 weeks

Main effects:
Herbicide rate F (3, 20 df) = 4.93 (P=0.01) ** 4.18 (P=0.02) * 1.32 (P=0.30) NS
Application volume F (1, 20 df) = 1.47 (P=0.24) NS 0.27 (P=0.61) NS 5.83 (P=0.025) *

Interaction:
Rate × Volume F (3, 20 df) = 0.57 (P=0.64) NS 0.55 (P=0.66) NS 0.85 (P=0.48) NS
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not improved by adding glyphosate at 90
g 100 L-1 and a proprietary mix of thifen-
sulfuron methyl and metsulfuron methyl
was no better than metsulfuron methyl.
Control with metsulfuron methyl at 1.5 g
100 L-1 was not improved in either year by
increasing the spray volume (from 700 L
to 1000 L ha-1 for the initial spray, and by a
similar relative amount for the respray).

An examination of the root system in
selected plots in November 1996 found
that some roots were still healthy in all
treated plots, although generally the root
systems were reduced and had more dead
rhizomes and dry, empty tubers than in
untreated plots. The amount of root sys-
tem remaining was very variable, both be-
tween plots receiving the same treatment
and between treatments that gave the
same degree of foliar control. The greatest
effect appeared to be caused by metsul-
furon methyl at 1.5 g plus glyphosate at 90
g 100 L-1, metsulfuron methyl at 3 g 100 L-1

(two applications) and glyphosate at 360 g
100 L-1.

Glyphosate treatments killed non-
target ground vegetation, which was
mainly coast sword-sedge (Lepidosperma
gladiatum Labill.) and grass tussocks. The
other treatments had little or no effect on
non-target species.

Trial 3
After the initial applications and after the
re-applications there were no significant
interactions between the experimental fac-
tors so the results can be examined in
terms of the main effect factors of herbi-
cide, spray volume (= herbicide rate ha-1)
and time of application. Metsulfuron me-
thyl treatments gave slightly, but signifi-
cantly, better foliage control than the
glyphosate treatments at each of the three
assessments after the initial applications.
After one year the mean foliage control
was 97.5% with metsulfuron methyl and
96% with glyphosate (Table 5a). In June
1997, 20–23 months after application,
mean reductions in shoot density relative
to untreated plots were 94 and 87% respec-
tively (2.1 and 4.3 shoots m-2). Shoots
present on treated plots at this time were
mostly less than 50 cm in length (although
a few were up to 1.5 m), while those on
untreated plots were over 2 m. The lesser
amount of foliar regrowth on metsulfuron
methyl plots compared to glyphosate
plots was reflected in the spray volumes
used for the re-applications (Table 5b).

Time of application did not signifi-
cantly affect control of shoot regrowth in
the first two years, although there was a
tendency in both May 1996 (7–10 months
after application) and June 1997 (20–23
months) for August applications to result
in the lowest shoot numbers (results not
shown). Volume of application (and hence
herbicide rate ha-1) did not significantly
affect control. Thus glyphosate at 900 g

ha-1 was as effective as 1800 g ha-1 and
metsulfuron methyl at 7.5 g ha-1 was as ef-
fective as 15 g ha-1 (Table 5a).

In May 1998, 7–10 months after re-
application, metsulfuron methyl contin-
ued to give slightly better shoot control
than glyphosate (Table 5b), but there was
no significant effect due to time of applica-
tion nor to spray volume. In December
1998, 13–16 months after re-application,
all metsulfuron methyl treatments and all
except one glyphosate treatment had re-
duced the fresh weight of foliage by more
than 99% relative to untreated plots (Table
5b). Although actual differences were
small, and of no practical consequence, the
fresh weight of foliage was significantly
affected by the herbicide used and the
time of application. Metsulfuron methyl
treatments gave an overall mean reduc-
tion in foliage fresh weight of 99.7% com-
pared with 99% for glyphosate. (The foli-
age present was a mean of 0.9 g m-2 for
metsulfuron methyl and 3.5 g m-2 for
glyphosate treatments.) Application in
July, with an overall mean foliage fresh
weight reduction (across herbicides and
spray volumes) of 98.8%, was less effec-
tive than application in August (99.7%) or
October (99.6%). Spray volume (and
therefore herbicide rate ha-1) did not sig-
nificantly affect the foliage control with
either herbicide, although there was a ten-
dency at both assessments after the re-
application for glyphosate to be more ef-
fective when applied at a higher volume.
This effect was largely due to a poorer re-
sult from the July application in the lower
volume.

Although the two herbicides gave simi-
lar control of foliage, glyphosate was sig-
nificantly more effective than metsulfuron
methyl in reducing the root system of
bridal creeper. The mean live root fresh
weight reduction (relative to the untreated
control) from all glyphosate treatments
was 95.8%, while metsulfuron methyl
treatments gave a mean reduction of
74.2% (Table 5b).

Time of application significantly influ-
enced the effect of the herbicides on the
root system. The greatest effect was from
application in August and the least effect
from application in July, although October
application was not significantly different
from July. Spray volume (and therefore
herbicide rate ha-1) did not significantly
(P>0.05) affect the reduction in the root
system, although there was a tendency for
the higher volume to be more effective.

Trial 4
Foliage control 53 weeks after application
ranged from 88% with metsulfuron me-
thyl at 6 g ha-1 to 96% at 15 g ha-1, while
after 104 weeks control was 86 to 89% (Ta-
ble 6a). Although 6 g ha-1 was slightly, but
significantly (P<0.05), less effective than
9 and 15 g ha-1 after 53 weeks and than all

higher rates at 85 weeks, there were no
significant differences between rates by
two years after application. At no assess-
ment in this period was control of foliage
significantly affected by spray volume
(500 L and 1000 L ha-1) and there was no
significant interaction between spray vol-
ume and herbicide rate. Thirty-four weeks
after re-application, using the same spray
concentrations as previously and approxi-
mately the same spray volume per unit
area of foliage (but less herbicide per ha
because of the reduced foliage), shoot
numbers were significantly higher on
plots originally treated at 6 g ha-1 than on
those treated at 12 and 15 g ha-1 (Table 6b).
This rate effect was also apparent 55
weeks after re-application when reduc-
tions in foliage fresh weight were a mean
of 93.2% on plots originally treated at 6 g
ha-1 and 95.8–97.4% on plots treated at
9–15 g ha-1. Spray volume (low or high)
did not affect the control of foliage growth
and again there was no significant inter-
action between spray volume and herbi-
cide rate.

The root system was much less affected
by the treatments than the foliage. The
greatest reduction in live roots (relative to
untreated plots) was a mean of 48% given
by an initial rate of 15 g ha-1, while at 6 g
ha-1 the mean reduction was 23% (Table
6b). However there was considerable vari-
ation within treatments, resulting in these
differences between treatments not being
detected as significant (P>0.05), although
all treatments except the 6 g ha-1 rate sig-
nificantly reduced the root system relative
to the untreated control. Lower volume,
more concentrated sprays reduced the
root system significantly more (P<0.05)
than did higher volume, less concentrated
sprays (a mean reduction of 49% com-
pared with 25%). The greatest effect on the
root system by an individual treatment
was a reduction in live root fresh weight
of 53%. This was given by metsulfuron
methyl at a concentration of 3 g 100 L-1 ap-
plied initially in a volume of 500 L ha-1.
However this treatment was not signifi-
cantly better than 2.4 g, 1.8 g or 1.2 g 100
L-1 applied in a spray volume of 500 L ha-1.

Coast sword-sedge was very common
in the trial area and was the dominant
ground-stratum species at the end of the
trial. Neither it nor the trees at the site (tea
tree and coast beard-heath) were affected
by the spray treatments.

Trial 5
All treatments gave high levels of shoot
control. Fresh weight of foliage 56 weeks
after application was reduced relative to
untreated plots by 97.4–99.5% (Table 7).
Visual assessment 52 weeks after applica-
tion gave comparable, although slightly
lower results (94–98%). There were no
significant differences between glypho-
sate and metsulfuron methyl and for both
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herbicides the higher rate gave no better
control of foliage than the lower rate. The
tank mix of metsulfuron methyl and gly-
phosate appeared to be slightly less effec-
tive than the other treatments, although it
was only for foliage fresh weight at 56
weeks that this difference reached signifi-
cance and then only in comparison to the
higher rate of metsulfuron methyl.

The effect of the treatments on shoot
regrowth was not uniformly reflected in
their impact on the root system. Reduc-
tions in fresh weight of live roots ranged
from 0–95%. Glyphosate treatments gave
reductions of 78 and 95% and were better
than metsulfuron methyl treatments (32
and -1% reductions). The mixture of gly-
phosate at 180 g plus metsulfuron methyl
at 1.5 g 100 L-1 did not give significantly
better (P>0.05) root control than gly-
phosate applied alone at 180 g 100 L-1, but
was significantly better than either rate of
metsulfuron methyl. The most incongru-
ous result was with metsulfuron methyl at
3 g 100 L-1 where foliage fresh weight was
reduced by a mean of 99.5%, but root fresh
weight was a mean of 1% higher than the
untreated.

Variable sword-sedge was damaged or
killed by glyphosate, but not by treat-
ments consisting only of metsulfuron me-
thyl. Bracken (Pteridium esculentum
(G.Forst.) Cockayne) was present in some
plots and suffered temporary damage
with both herbicides.

Discussion
Of the five herbicides evaluated in Trials 1
and 2, four were found to give very good
control of bridal creeper foliage. The fifth
herbicide, tribenuron methyl, which was
evaluated at concentrations up to 15 g 100
L-1, was less effective (Table 4) and was
not examined further. A commercial for-
mulation of thifensulfuron methyl plus

Table 7. Trial 5: Estimated control and shoot density of bridal creeper after 36 weeks, estimated control after 52
weeks, and percent reduction in fresh weight of foliage and live roots 56 weeks after application of herbicides in
September 1997.

Spray additive 26.5.98 16.9.98 14.10.98 (56 WAA)A

Herbicide Concentration Rate and conc. 36 WAA 52 WAA Foliage Live Root
(g 100 L-1) (g ha-1)  (% v/v) (Shoots m-2) Foliage control (%)B fwt red.C (%)D fwt red.C (%)D

Glyphosate 180 900 Pulse 0.2 1.1 b 96 a 98.3 ab 78 b
Glyphosate 360 1800 Pulse 0.2 1.4 b 97 a 99.0 ab 95 a
Metsulfuron methyl 1.5 7.5 BS1000 0.25 0.9 b 97 a 98.5 ab 32 c
Metsulfuron methyl 3 15 g BS1000 0.25 0.9 b 98 a 99.5 a -1 c
Glyphosate +

metsulfuron methyl 180 + 1.5 900 + 7.5 Pulse 0.2 1.6 b 94 a 97.4 b 81 ab
Untreated – – – 38.7 a 0 0 c 0 c

(213.5 g m-2) (2680 g m-2)
A WAA = Weeks after application.
B Visual estimate of foliage control.
C fwt red. = fresh weight reduction.
D Reduction relative to untreated control.
Within columns, means followed by the same letter are not significantly different according to Fisher’s protected LSD test. For analy-
sis, shoot density data log transformed, % control values arcsin√% transformed, foliage fresh weight log transformed and root fresh
weight square root transformed.

metsulfuron methyl at 15 + 1.5 g and 30 +
3 g 100 L-1 gave excellent control of foliage,
but was no more effective than the same
rates of metsulfuron methyl alone, either
in controlling shoot growth or in killing
the root system (Tables 3 and 4). Chlor-
sulfuron in Trial 1 gave excellent control
of shoot growth at 1.88 g 100 L-1 (Table 3)
but at 3.75 g 100 L-1 was no more effective
in killing the root system than metsulfur-
on methyl and was not evaluated further.

Control of above-ground growth
One and two applications of glyphosate at
180 g and 360 g 100 L-1 and of metsulfuron
methyl at 0.6–6 g 100 L-1, applied in win-
ter-spring at the flower bud to green fruit
growth stages, gave high levels of control
of the above-ground growth of bridal
creeper. There was a significant difference
in foliage control between glyphosate and
metsulfuron methyl only in Trial 3 (Tables
5a and 5b), but the slightly greater control
with metsulfuron methyl was of no practi-
cal consequence.

After one application glyphosate gave
88–99% control of above-ground growth
one year later. Control was 90 and 92% in
Trial 1 (Table 3), 88 and 94% in Trial 2 (Ta-
ble 4), a mean of 96% in Trial 3 (Table 5a)
and 98–99% in Trial 5 (Table 7). In the sec-
ond growing season after the initial appli-
cation in Trial 3 control was still high, with
shoot numbers reduced by a mean of 87%
relative to untreated controls. After re-
application in Trials 1, 2 and 3 control one
year later was 91 to 99% (Tables 3, 4 and
5b). There was no significant difference in
control of foliage between a spray concen-
tration of 180 g and 360 g 100 L-1 either af-
ter an initial application (Trials 1, 2 and 5)
or after a repeat application (Trials 1 and
2). The rate of application (900 g or 1800 g
ha-1) in Trial 3 also had no significant ef-
fect on foliage control.

Metsulfuron methyl gave 88–99.5%
control of foliage one year after applica-
tion. The highest control was with 1.5 g
100 L-1 (Trials 3 and 5) and 3 g 100 L-1 (Trial
5) and the lowest with 0.6 g 100 L-1 (Trial
4). Two years after application control was
a mean of 94% (based on shoot numbers)
in Trial 3 and 84 to 92% in Trial 4. One year
after re-application, control in four trials
was 93–99%. Spray concentrations of 1.5 g
to 6 g 100 L-1 (Trial 1), of 1.5 g and 3 g 100
L-1 (Trial 2), and of 0.9 g to 3 g 100 L-1 (Trial
4) gave equivalent control. Control of
above-ground growth was affected by the
rate of metsulfuron methyl only in Trial 4,
where 6 g ha-1 (applied at concentrations
of 0.6 g and 1.2 g 100 L-1) gave less control
than higher rates after both the initial and
repeat applications (Tables 6a and b).

Control of roots
The more important measure of control of
bridal creeper is the effect on the peren-
nial root system. In most trials there was a
high within treatment variation in root
control that resulted in a low level of pre-
cision in detecting significant differences
between treatment means This was par-
ticularly the case in Trial 1 (Table 3) where
root weight was determined from 2 × 0.25
m2 quadrats in each 6 m2 plot, and this
sampling intensity was probably insuffi-
cient to provide a meaningful measure of
roots if they were not evenly distributed
within plots. In later trials 2 × 1 m2 quad-
rats per plot were used.

Glyphosate was more effective than
metsulfuron methyl in killing the root sys-
tem. One year after a single application,
glyphosate at 180 g 100 L-1 reduced the
root system by 78% in Trial 5 (Table 7).
One year after a repeat application at this
concentration the reduction was 90% in
Trial 1 (Table 3) and a mean (for all appli-
cation times and spray volumes) of 95.8%
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in Trial 3 (Table 5b). At 360 g 100 L-1 a sin-
gle application reduced the root system by
95% in Trial 5, while two applications in
Trial 1 gave a 93% reduction. With a single
application, an increase in the concentra-
tion of glyphosate from 180 g to 360 g 100
L-1 (900 g to 1800 g ha-1) significantly im-
proved control of the root system (Trial 5),
but increasing the herbicide concentration
gave no benefit when two applications
were made (Trial 1). When time of appli-
cation was compared (Table 5b) spraying
in late August gave the best control.

A single application of metsulfuron
methyl at 1.5 g 100 L-1 reduced the root
system by 32% while 3 g 100 L-1 gave no
reduction (Trial 5, Table 7). In the three tri-
als with repeat applications from which
root data was obtained, there were a total
of 18 metsulfuron methyl treatments (Ta-
ble 8). Apart from the lack of root control
at the two lowest concentrations (0.6 g and
0.9 g 100 L-1) there was not a clear response
to increasing concentration or to increas-
ing rate per ha. The two highest concen-
trations of 3 and 6 g 100 L-1 (30 and 60 g
ha-1) gave no better root control than 1.5 g
100 L-1 (7.5 and 15 g ha-1). For the 16 met-
sulfuron methyl treatments at concentra-
tions of 1.2 g 100 L-1 and above, the mean
root reduction was 59%. The best effect of
metsulfuron methyl on the root system
was in Trial 3, where two applications at
1.5 g 100 L-1 in August (at flowering) at a
higher spray volume (1000 L ha-1 for the
initial application) gave a 92% reduction.
This suggests that application at flowering
in higher spray volumes will result in the
greatest effect on the root system. How-
ever the lack of significant root reduction

the root system while glyphosate alone at
180 g 100 L-1 gave a 78% reduction and
metsulfuron methyl at 1.5 g 100 L-1 gave a
32% reduction (Table 7).

Re-application
In Trials 1 and 2 re-application was made
after one year, while in Trials 3 and 4 re-
application was delayed until two years
after the initial application. The final re-
sult, one year after the last application was
very similar with either sequence for both
glyphosate and metsulfuron methyl. With
glyphosate at 180 g 100 L-1 applied in Oc-
tober in a spray volume of 1000 L ha-1 the
final foliage control in Trials 1 and 2 was
98 and 91% while in Trial 3, for the equiva-
lent treatment control was 99.6% by
weight (and 97% by visual estimate – re-
sults not shown). Root reduction was 90%
in Trial 1 compared with 99% for the
equivalent higher volume treatment in
Trial 3. With metsulfuron methyl at 1.5 g
100 L-1 applied in October in a spray vol-
ume of 1000 L ha-1 the final foliage control
was 97% in Trials 1 and 2 compared with
99.8 and 96.4% in Trials 3 and 4. Root re-
duction for this treatment was 69% in Trial
1 compared with 78% and 43% for the
comparable treatments in Trials 3 and 4
respectively. Provided foliage control in
the first year has been high, as in these tri-
als, delaying re-spraying until two years
after the initial spray, may be preferable.
Shoots would then be larger and probably
easier to find so that respraying may take
less time and yet still be as effective as ear-
lier treatment. McQuinn (1994) suggested
this interval to enable a second year of
seed germination before respraying.

At the final assessments, when bridal
creeper on untreated plots was still in full
foliage, the root system in untreated plots
constituted 87.6% (Trial 3), 94.0% (Trial 4)
and 92.6% (Trial 5) of the total live fresh
weight biomass. For all treated plots in
each of these trials the roots constituted
means respectively of 99.5, 99.6 and 99.2%
of the total live fresh weight biomass. With
such high root to shoot ratios at re-appli-
cation it will be difficult to get sufficient
herbicide through the foliage and into the
root system to obtain a complete kill. In-
creasing the spray concentration may be a
way of achieving this, and this is sup-
ported by the results with metsulfuron
methyl in Trial 4 (Table 6b). However
higher spray concentrations of glyphosate
and metsulfuron methyl in Trial 1 (Table
3) did not result in any significant im-
provement in root control over that ob-
tained with lower concentrations. In using
higher concentrations, care would be
needed to prevent off-target damage, par-
ticularly with metsulfuron methyl, which
can be taken up from the soil.

Table 8. Percent reduction (relative to untreated plots) in the fresh weight of
bridal creeper roots and shoots one year after a repeat application of 18
metsulfuron methyl treatments in three trials.

Metsulfuron % Fresh wt. Initial Application Time between
methyl reductionA spray volume time Soil applications Trial

(g 100 L-1) (g ha-1) roots shoots (L ha-1) 1st / 2nd type (yrs) No.

0.6 6 0 93 1000 Oct./Oct. sand 2 4
0.9 9 16 96 1000 Oct./Oct. sand 2 4
1.2 6 46 94 500 Oct./Oct. sand 2 4
1.2 12 42 98 1000 Oct./Oct. sand 2 4
1.5 7.5 77 99.7 500 July/July loam 2 3
1.5 7.5 75 99.8 500 Aug./Aug. loam 2 3
1.5 7.5 63 99.6 500 Oct./Oct. loam 2 3
1.5 15 60 99.6 1000 July/July loam 2 3
1.5 15 92 100 1000 Aug./Aug. loam 2 3
1.5 15 78 99.8 1000 Oct./Oct. loam 2 3
1.5 15 43 96 1000 Oct./Oct. sand 2 4
1.5 15 41 99B 1000 Oct./Sept. loam 1 1
1.5 15 69 97B 1000 Oct./Sept. loam 1 1
1.8 9 49 96 500 Oct./Oct. sand 2 4
2.4 12 50 97 500 Oct./Oct. sand 2 4
3.0 15 53 98 500 Oct./Oct. sand 2 4
3.0 30 29 98B 1000 Oct./Sept. loam 1 1
6.0 60 74 98B 1000 Oct./Sept. loam 1 1

A Relative to untreated plots.
B Visual estimate.

following a single application of met-
sulfuron methyl at flowering in Trial 5
(Table 7) does not suggest that application
at flowering is necessarily the optimum
timing. Additionally in Trial 4 (Table 6b)
root reduction was greater from lower
volume sprays than from the same
amount of metsulfuron methyl per ha ap-
plied in higher volume sprays.

It can also be seen from Table 8 that
shoot control with metsulfuron methyl
gave no useful indication of root kill. The
reason for the variable effect of met-
sulfuron methyl on the root system is not
readily apparent. Examination of rate,
spray volume, application time, or soil
type (Table 8) do not suggest obvious ex-
planations.

Tank mixes of glyphosate and
metsulfuron methyl
Glyphosate and metsulfuron methyl were
tank-mixed in various proportions in Tri-
als 1, 2 and 5. None of the mixtures in
these trials significantly improved foliar
control over that given by either herbicide
applied alone. Root control by the mixture
was comparable to that obtained with
glyphosate, but better (sometimes signifi-
cantly) than that given by metsulfuron
methyl. For example, in Trial 1 glyphosate
at 180 g plus metsulfuron methyl at 1.5 g
or 3 g 100 L-1 gave 97 and 96% reduction in
the root system, compared with a 90% re-
duction with glyphosate alone at 180 g 100
L-1 and 29–69% reduction with met-
sulfuron methyl alone at 1.5 and 3 g 100
L-1 (Table 3). Similarly in Trial 5 gly-
phosate at 180 g plus metsulfuron methyl
at 1.5 g 100 L-1 gave an 81% reduction in
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Off-target damage
Ground vegetation in these trials was
mainly sword sedges (Lepidosperma spp.)
and introduced grasses. All of these spe-
cies if contacted were killed by glyphosate
applications, but not by metsulfuron me-
thyl or the other sulfonylurea herbicides.
Such off-target effects will depend on the
species mix in the treated area. The foliage
of trees and shrubs on which bridal
creeper was climbing suffered either no or
only minimal damage with all herbicides.

Herbicides and biocontrol agents
Recently, the bridal creeper leaf hopper
(Zygina sp. Fieber) and bridal creeper leaf
rust (Puccinia myrsiphylli (Theum.) Wint.)
have been released for the control of bridal
creeper. Both agents attack the cladodes
(leaves) of bridal creeper. It is too soon to
know how effective they are going to be,
but in situations where eradication or very
high levels of control are required, herbi-
cide treatment is still likely to be neces-
sary. Future research and field experience
will show the best means of integrating
herbicides with these biocontrol agents. A
herbicide treatment could be used to give
a rapid removal of bridal creeper top
growth, and then biocontrol agents relied
upon to constantly attack emerging
shoots, thereby gradually reducing the
root system. Alternatively if biocontrol
agents are to be the primary means of at-
tack, with some supplementary assistance
from a herbicide to hasten the eradication
process, then the herbicide will probably
need to be applied late in the season to
minimize any adverse effect on the
biocontrol agents. In this context met-
sulfuron methyl, which produces no or
only minimal defoliation in the year of
application may be a preferable treatment
to glyphosate, which causes rapid defolia-
tion. However if the biocontrol agents
cause complete defoliation then there will
be no gain in applying foliar-uptake her-
bicides late in the growing season. Met-
sulfuron methyl applied directly to the
soil surface or injected into the soil to kill
bridal creeper roots has not been tested,
but the rates required are likely to be too
damaging to desirable species. This would
be the case also for other herbicides that
might be effective if applied to the soil.

Conclusions
Both glyphosate and metsulfuron methyl
gave excellent control of bridal creeper
shoot growth, but glyphosate had a
greater effect on the root system. After a
single application, glyphosate at 360 g 100
L-1 gave better root control than at 180 g
100 L-1, but after a repeat application this
difference was not apparent. Very good
control was obtained with applications
between the flower bud and green berry
stage (July to October in these trials),

although application at flowering in late
August gave best results. Metsulfuron
methyl at a concentration of 1.5 g 100 L-1

was as effective as higher concentrations,
and application during flowering gave the
best results. For both herbicides a spray
volume of 1000 L ha-1 was not significantly
better than 500 L ha-1. Unlike glyphosate,
metsulfuron methyl did not damage de-
sirable ground species in these trials. In
situations where it is difficult to avoid
spraying desirable ground species, and
depending on the species present, it may
be appropriate to use metsulfuron methyl
rather than glyphosate, and accept a lesser
level of root control.
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