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Abstract  Two herbicides (triclopyr/picloram (Grazon
DS™) at 1.05/0.35 g a.i. L-1, and metsulfuron (Brush-
off™) at 0.09 g a.i. L-1) were foliar applied to mature
rubber vine (Cryptostegia grandiflora) plants grow-
ing in the field. Sprayed plants were infested with vary-
ing degrees (light, medium, and heavy) of rust
(Maravalia cryptostegiae).

Effective control of rubber vine can be achieved by a
number of methods, alone or in combination depend-
ing on the situation and the severity of the infestation.
For optimum results when applying foliar herbicides
(ground or aerially) to rubber vine, the plant needs to
be uniformly lush, actively growing, and flowering.
As plants become water stressed or defoliated, mor-
tality from applied herbicides  decreases. Two
biocontrol agents (rust and moth (Euclasta gigantalis))
released by the Department of Natural Resources in
Queensland are successfully established in the field.
Both agents cause defoliation and fail to kill estab-
lished rubber vine plants.

The efficacy of foliar applied herbicides triclopyr/
picloram and metsulfuron were significantly (P<0.05)
affected by rust when compared to plants without rust.
As rust infection level increased from light to heavy,
plant mortality decreased, 65 to 41% respectively.
Triclopyr/picloram application  killed more rubber vine
plants (77%) than metsulfuron (53%). (Data from pre-
vious herbicide trials was used for plants with no rust,
as all rubber vine in the field experiment was infected
with rust to some degree.)  High volume spraying of
plants with a heavy rust infection level caused 10 to
15% defoliation during herbicide application.

Ground and aerially applied foliar herbicides must only
be applied to rubber vine when the plants have little
or no rust.  Plants with a light rust infection level should
be treated with triclopyr/picloram in preference to
metsulfuron.  Additives that will increase the efficacy
on rust infected plants need to be evaluated.  Until
then alternative control options need to be selected
for plants with a medium to high rust infection level.

INTRODUCTION

Rubber vine, originally a native of Madagascar, now
densely covers more than 700,000 ha in Australia. It is
a serious weed of rangeland and native plant commu-
nities in tropical and subtropical Queensland between
the 400 and 1400 mm isohyets.  It is present across
34.6 million ha, or twenty percent of Queensland.
Bioclimatic modelling suggests that most of tropical
northern Australia is highly suited to rubber vine (Chip-
pendale 1991).  Management techniques for rubber
vine include using chemical, mechanical, fire and bio-
logical control methods (March 1995).  Several
postemergent herbicides are effective in controlling
rubber vine (Vitelli et al. 1994).

Biotic factors that can influence herbicide efficacy in-
clude insect and disease infestation. The Department
of Natural Resources has released both a rust fungus
and a moth as biocontrol agents for rubber vine. The
primitive autoecious forest rust (Maravalia
cryptostegia - Family: Pucciniaceae) has established
on rubber vine in Queensland (Tomley and McFadyen
1989). This family of rusts rarely cause host death;
however, photosynthates and nutrients are diverted to
the fungus, and this causes significant plant stress re-
sulting in defoliation and reduced plant fecundity
(Wallace and Bellinder 1993, Tomley and McFadyen
1989). A leaf-feeding caterpillar Euclasta gigantalis
has also established on rubber vine and is causing leaf
defoliation on plants that appear stressed from either
limited soil moisture or high levels of rust infection.
The caterpillars reduce leaf area for herbicide reten-
tion and absorption, and may disrupt the translocation
of foliar-applied herbicides.

The rust M. cryptostegiae is now well established
throughout the rubber vine range of Queensland, with
little being reported on the potential interaction of the
rust with herbicide efficacy.  The objective of this re-
search was to determine if rust infection levels (light,
medium and heavy) influenced plant mortality when
the herbicides triclopyr/picloram (Grazon DS™) or
metsulfuron (Brushoff™) were applied.
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MATERIALS AND METHODS

A 2 × 3 factorial field experiment replicated 3 times in
a randomised complete block design was established
during May 1997 near Charters Towers, Queensland
(20°04’S, 146°10’E) (Table 1).  In this experiment,
factor A was the 2 herbicides (triclopyr/picloram and
metsulfuron), and factor B was the 3 levels of rust in-
fection (low, medium and high). Plots were approxi-
mately 5m × 5m and contained a minimum of 20 indi-
vidual mature, 1.5-2.5 m tall, rust infected rubber vine
plants.  Rubber vine density was between 12 000 to
26 000 plants per hectare.  The rust infection factor
did not include a control because it was not possible
to achieve rust free plots; no fungicide had yet been
found that would control M. cryptostegiae. Although
E. gigantalis was present to some extent on the rubber
vine, it was very scarce on plants with low levels of
rust and was not quantified in this experiment.

Table 1.  Site description and conditions during herbi-
cide application on rubber vine (Cryptostegia
grandiflora) near Charters Towers during May 1997.

Site Description

Site: Sandy Creek
Location: 20°4’S, 140°10’E
Soil Type: Black Earth
Treatment Date: 1/5/97
Time Applied: 11:00-17:30

Conditions

Temperature: 26-33°C
Relative Humidity: 43-52%
Wind Speed: 0-7 Knots
Wind Direction: E/NW
Conditions: Overcast/Sunny

Triclopyr/picloram and metsulfuron were the two foliar
herbicides selected because of their ability to kill
(greater than 95%) mature rubber vine plants (Vitelli
et al. 1994).  Triclopyr/picloram and metsulfuron were
applied at rates of 1.05/0.35 g L–1 and 0.09 g L-1 re-
spectively. All solutions contained 0.01% (v/v) non-
ionic surfactant [BS 1000™ (alcohol alkoxylate)].  A
twin-diaphragm pump, powered by a 3.7 kW motor
was used to apply the herbicides.  The handgun was
fitted with a D6 nozzle and the operating pressure ad-
justed to 700 kPa.  A positive displacement flowmeter
(Manu: MEK20LCD4) attached in-line to the spray
unit recorded spray volume delivery.  At each plot, the
plants were thoroughly sprayed to the point where the
spray mixture dripped from the foliage.  Spray volume
ranged between 2500 and 15000 L ha-1, depending on
plant density.

Prior to herbicide application 100 leaves were ran-
domly sampled per plot to determine a rust infection
level based on the mean percent area of rust per leaf.
The percent area of rust per leaf was determined by
using a digital image analysis system (OPTIMAS™
6.1, Optimas Corporation, Bothwell, WA, USA) in the
laboratory and later a visual system in the field.  The
mean percent leaf area of rust per plot was calculated,
and this percentage was then used to rank the plots
according to light, medium or heavy rust infection (Ta-
ble 2).

Final assessment was made at 374 days after treatment
(DAT).  The main stem and tap root of plants recorded
as dead were cut to ensure no live tissue remained.
Percentage plant mortality was subjected to analysis
of variance after an arcsine transformation.

Table 2.  Parameters used to devise a rust infection level for rubber vine (Cryptostegia grandiflora).

Rust Infection Calculated Rust Visual Rust No. Pustules per * No. Pustules per
Level Area (%)# Area (%) leaf cm2 leaf

Light <1.5 <25 1-40 5
Medium 1.5-10 26-70 41-400 6-15
Heavy >10 >70 150-1100* >15

# Measurements obtained using a digital image analysis system.
* As the number of pustules increase, the area of pustules tend to overlap making it difficult to distinguish discrete
pustules.
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RESULTS

Regardless of rust infection level triclopyr/picloram
was significantly (P<0.05) more effective at contolling
rubber vine than metsulfuron. Neither the rust-herbi-
cide interaction nor the rust infection level was sig-
nificant. Though each plot was assigned a rust infec-
tion level based on the mean rust level of 100 leaves
randomly sampled from individual plants, the plots
contained plants with a range of rust levels, and most
individual plants also contained leaves with a range of
rust levels.  This may have contributed to the higher
than expected variation within treatments. Control plots
(rubber vine plants without rust infection) were not
possible in this experiment, as no fungicide had yet
been found that would control M. cryptostegiae in the
field.  Previous data are used to illustrate the expected
mortality of rust-free rubber vine plants treated with
either triclopyr/picloram or metsulfuron (Vitelli et al.
1994) (Figure 1).

mortality from previous data (Vitelli et al. 1994)).
Spray retention was possibly reduced during high vol-
ume spraying of plants with a heavy rust infection level
as 10 to 15% defoliation occurred during application.

DISCUSSION

Results of this study suggest that M. cryptostegiae
decreases rubber vine mortality when plants are treated
with foliar applied herbicides.  A possible explanation
is a reduction in photosynthesis which leads to a de-
cline of photoassimilate movement from affected leaves
and reduced translocation of herbicide to the roots.
Decreased assimilate transport out of diseased leaves
has been previously reported and reviewed (Hancock
and Huisman 1981).  Livne and Daly (1964) observed
that 98% of 14C-photoassimilates in rust-infected
unifoliate bean leaves remained within the diseased
leaf 5 h after treatment.  Healthy unifoliate leaves did
not show this pattern.  Owera et al. (1983) found that
after 24 h healthy barley leaves translocated 80% of
fixed 14C, while 60% was retained in treated leaves
infected with rust.

While there is potential for the rust as a biocontrol
agent to reduce rubber vine competition, flowering and
podding, mortality of rust-infected plants could be re-
duced to 50% when rubber vine is treated with foliar
applied herbicide. Of the two herbicides trialed,
triclopyr/picloram was more effective than metsulfuron
at controlling rust-infected plants, indicating plants
infected with rust should be treated with triclopyr/
picloram in preference to metsulfuron.

Absorption and translocation of  herbicides may be
increased by the use of additives. Rust is well estab-
lished throughout the rubber vine range of Queens-
land, and herbicide control of rubber vine is often nec-
essary. Therefore evaluation of   additives that may
increase absorption and translocation, and hence the
efficacy, of foliar herbicides on rust-infected rubber
vine plants is required.

The rust infection level and the rust-herbicide interac-
tion were not significant under the conditions of this
field experiment. The higher than expected variation
within treatments may have been due in part to plots
containing individual plants that differed from the over-
all rust infection level of the plot and some plants hav-
ing leaves of differing rust infection levels. However,
a further field trial that utilises a fungicide which can
maintain distinct rust infection levels of no rust, light,
medium and heavy rust at the time of herbicide appli-
cation may show there is a significant interaction.
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Figure 1.  Effect of herbicide treatments, on rust in-
fected rubber vine (Crytostegia grandiflora) mortal-
ity 373 DAT (mean ± SEM).  The nil rust infection
level data comes from previous research (Vitelli et al.
1994)

There was a linear downward trend for triclopyr/
picloram, as rust infection level increased, plant mor-
tality decreased (87.8 to 50.3% mortality), no such
trend was evident for metsulfuron (Figure 1). As rust
infection level increased from light to heavy irrespec-
tive of herbicide, plant mortality decreased 65 to 41%
respectively.  Triclopyr/picloram (77%) application
killed more rubber vine plants than metsulfuron (53%)
treated plants (both treatments included non-rust plant
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Until further work is done on the interaction of rust
levels, herbicides, and additives, it is recommended
that ground and aerially applied foliar herbicides should
only be applied to rubber vine when the plants have
either no rust or a light infection level. most field sites
of rubber vine will contain varying levels of rust in-
fection, a study of the rust levels in the whole area to
be controlled should be undertaken before deciding to
use foliar herbicides. Plants infected with rust should
be treated with triclopyr/picloram in preference to
metsulfuron. Alternative control options need to be
selected for plants with a medium to high rust infec-
tion level.

Perhaps future work on rates of herbicide, additives,
time of application, and rust infection level will define
optimal conditions for rust-herbicide interactions lead-
ing to increased herbicide translocation to the roots
and enhanced rubber vine control.
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