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Summary   Bridal creeper, Asparagus asparagoides 
(L.) W.Wight, is becoming an emerging threat to the 
southern Australian citrus industry. At least 12% of 
growers within the Murray Valley region have orchards 
infested with the weed, which is spread predominantly 
by birds foraging on the berries in nearby infested 
roadsides and bushland areas. Biological control is 
seen as a viable option to help reduce the impact of the 
weed, which is currently estimated to cost on average 
$2000 per hectare per year. The rust fungus, Puccinia 
myrsiphylli (Thuem.) Wint. and leafhopper, Zygina sp. 
were released at 17 and 13 sites respectively over a 
three year period, to determine if the biological control 
agents could spread into, persist and have an impact on 
bridal creeper within orchards. Establishment of leaf-
hoppers and rust occurred at 85% and 77% of release 
sites respectively. A grower survey confi rmed that the 
use of insecticides and fungicides would not adversely 
affect the survival of bridal creeper biological control 
agents. Combined with a willingness of many growers 
to utilise this technique, the prospects for integrating 
biological control into citrus orchards for the suppres-
sion of bridal creeper was considered high.
Keywords    Bridal creeper,  Asparagus asparagoides, 
 citrus,   biological control,  surveys,  evaluation,  weed.

INTRODUCTION
The southern African vine bridal creeper, Asparagus 
asparagoides (L.) W.Wight, is recognised predomi-
nantly as an environmental weed, posing a major threat 
to biodiversity and conservation in Australia’s temper-
ate natural ecosystems. However, its status as a weed 
of horticulture has recently gained recognition.

Bridal creeper is considered by citrus growers in 
the Riverina, Sunraysia and Riverland irrigation areas 
of southern Australia to be one of the most troublesome 
weeds affecting their orchards. The smothering effect of 
the bridal creeper foliage, combined with the displace-
ment of citrus roots by the extensive, perennial root sys-
tem, is thought to contribute to reduced tree growth and 
fruit production and increased susceptibility to disease 
(H. Schneider pers. comm.). Citrus growers have been 
struggling to adequately control bridal creeper due to 
a reluctance to use herbicides, the expense of manual 
removal and constant re-invasion into orchards from 
unmanaged roadside and bushland areas.
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Because of demand for biological control agents 
by citrus growers, following release of the bridal 
creeper leafhopper in 1999 and the rust fungus in 2000 
(Batchelor and Woodburn 2002), this study was initi-
ated to determine if the agents could be integrated into 
the orchard environment. Initially, it was not known 
how effective biological control would be in an orchard 
environment where other pest and disease management 
practices might interfere with the establishment and 
impact of the agents.

As part of a collaborative project involving citrus 
grower groups throughout the Murray Valley region, 
releases of the bridal creeper leafhopper and rust fun-
gus were made over a three year period. This paper 
provides an overview of the strategy used and evaluates 
preliminary results of agent establishment, combined 
with fi ndings from a grower survey, to draw conclu-
sions on the prospects for the effective integration of 
biological control into orchard management.

MATERIALS AND METHODS
Agent release and establishment   Leafhoppers were 
reared on potted bridal creeper plants in a manner simi-
lar to that described by Batchelor and Woodburn (2002). 
Approximately 1000 leafhoppers, consisting mainly of 
adults and nymphs, were released at each site.

Bridal creeper rust was propagated on potted 
bridal creeper plants then released at f ield sites 
mainly using the technique described by CSIRO 
(www.ento.csiro.au/bridalcreeper). 

The majority of release sites (24) were located in 
bridal creeper-infested vegetation along roadsides and 
shelterbelts adjacent to citrus orchards. Six releases 
were conducted within orchards. Release sites were 
monitored each spring for agent establishment and 
dispersal.

Grower survey   A draft questionnaire was prepared 
and an initial evaluation conducted to assess relevance, 
ambiguity, comprehensiveness and layout. This pilot 
study sought comments from four people directly 
involved with citrus industry extension and was then 
tested as a phone interview with seven growers. The 
fi nal questionnaire was divided into various sections 
that sought information to determine: 1) the extent 
and perceived impact of bridal creeper; 2) the control 

http://www.ento.csiro.au/bridalcreeper
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methods used and their effectiveness; 3) other pest 
management practices being used in orchards and how 
these might affect bridal creeper biological control 
agents; and 4) grower perceptions about biological 
control and their willingness to adopt it.

A combination of numerical, open-ended and 
scaled-choice responses was used. The questionnaire 
was not limited to growers who had a bridal creeper 
problem, and those without bridal creeper were encour-
aged to answer relevant sections.

A total of 500 printed copies with reply paid 
envelopes were distributed to all growers registered 
with the Murray Valley Citrus Marketing Board 
(MVCMB). The MVCMB region encompasses the 
citrus growing districts bordering the Murray River 
from Mildura to Cobram. There are 480 registered 
growers within the region and exactly 6729 ha of citrus 
orchards. Copies were also distributed to growers in the 
Loxton/Waikerie district west of Mildura by the South 
Australian Animal and Plant Control Board.

RESULTS AND DISCUSSION
Agent release and establishment   A total of 13 leaf-
hopper and 17 rust releases were conducted and moni-
tored between 2000 and 2003 (Figure 1). Both agents 
established readily (85% leafhopper sites and 77% rust 
sites established). Contrary to initial expectations, or-
chard pest and disease management practices did not 
appear to restrict the establishment and dispersal of 
agents within the orchard. At most sites, agents had 
dispersed from the initial release point outside the 
orchard, into the orchard. At one site near Ellerslie 
in New South Wales, the density of leafhoppers was 
greater within the orchard than in adjacent areas, with 
defoliation of the bridal creeper (up to 80%) occurring 
only three years after release. The most likely expla-
nation for the proliferation of leafhoppers within the 
orchard was the extended growing season for bridal 
creeper due to irrigation. Growers observed that bridal 
creeper growing within the orchard emerged earlier 
in autumn and senesced later in summer. Irrigation 
may also enhance the rust, by providing ideal humid 
conditions required for rust infection.

Grower survey   Of 500 questionnaires distributed, 98 
(20%) were returned and included in this evaluation.

Extent and impact of bridal creeper   Of the 98 re-
spondents, 57 reported that bridal creeper was present 
within their orchard. Extrapolated to the entire popula-
tion of growers within the region, it is likely that this 
(58% of growers infested with bridal creeper) over-
estimates the proportion of orchards infested. This is 
because growers affected by the weed might have been 

more motivated to respond to the survey. Based on 
the numbers of growers requesting information about 
bridal creeper, the MVCMB estimates that at least 
20% of growers within the region have bridal creeper-
infested orchards (P. Morrish pers. comm.).

The percentage of individual orchards infested 
with bridal creeper ranged from less than 1% up to 
90%. Of the 55 growers who responded to this ques-
tion, 71% reported that bridal creeper infested less 
than 5% of their orchard, 25% had orchards infested 
within the range of 6–50%, while 4% had greater than 
50% of their orchards infested.

Although most growers have relatively small 
bridal creeper infestations (generally less than 1 ha), 
67% (39/57) of growers considered that bridal creeper 
has a negative impact on their orchard. Of the range 
of negative impacts suggested labour was considered 
the greatest (56%), followed equally by fi nancial costs 
(39%) and damage to citrus trees (39%), then reduced 
fruit production (30%). Impediments to irrigation and 
fruit harvesting, plus its unsightliness, were other nega-
tive impacts listed by the remaining growers.

A sub-sample of 46 growers who provided in-
formation on orchard size, area infested with bridal 
creeper and annual control costs was used to estimate 
the costs of bridal creeper management. The average 
area of bridal creeper infestation per grower’s orchard 
was 0.78 ha (SE ± 0.27) and the cost of bridal creeper 
control per grower ranged from $0 to $1500 per year, 
with the average cost per grower being $317 (SE ± 
56). The average annual cost per hectare was $2000 
(SE ± 610). These fi gures need to be treated with some 
caution as there appeared to be inconsistencies in how 
respondents estimated the monetary cost of bridal 
creeper control. For example, it was not clear if the 
cost of control included both labour, herbicide costs 

Figure 1.   Distribution of bridal creeper in Victoria 
(squares) and location of biological control (leafhopper 
and rust) releases sites (circles). 



331

Fourteenth Australian Weeds Conference

and/or lost fruit production. Nevertheless, the fi gures 
show that bridal creeper is a signifi cant cost to citrus 
growers. There appeared to be a positive association 
between the amount of bridal creeper infesting the 
orchard and the cost of control (Figure 2). Control 
costs appeared to drop when greater than 80% of the 
orchard was infested, but there was insuffi cient data to 
determine the economic threshold level. One grower 
commented that once an orchard block reached this 
level of infestation, it was cheaper in the long run to 
rip out the trees and replant it.

Bridal creeper management   Of the 57 growers with 
bridal creeper within their orchard, herbicide applica-
tion (81% of growers), manual removal of tubers (61%) 
and skirting (pruning lower citrus branches to enable 
bridal creeper to be slashed) (44%) were the three most 
commonly used methods for control of the weed. Of 
these, manual tuber removal was considered the most 
effective control method, with 57% of growers using 
this method considering it to be very effective. Of the 
growers using herbicides and skirting, only 30% and 
36% respectively considered these methods very ef-
fective. Mechanical control, which generally involved 
slashing, was used by 19% of growers, while biological 
control had been used by 18% of growers.

Citrus management practices   Growers were asked 
to rank the top ten worst pest, weed and disease prob-
lems affecting their orchard. All respondents to the 
survey identifi ed a total of 24 problems, with bridal 
creeper being the third most often cited. Twenty three 
growers ranked bridal creeper within their top 10 worst 
problems (Table 1).

Growers were asked to list the management meth-
ods used against each problem and indicate the sea-
sons in which these were applied. The purpose of this 
exercise was to determine when certain management 
practices were commonly used and whether these were 
likely to be detrimental to biological control agents for 
bridal creeper. The results indicated that of the growers 
who used insecticides, application generally occurred 
during summer (83% of growers) and to a lesser extent 
in spring (70%) and autumn (40%). Only 20% of grow-
ers used insecticides in winter. This suggests that pest 
management practices would not be overly detrimental 
to bridal creeper leafhoppers, which are mostly active 
in late autumn through to early spring (Figure 3).

Of all the pest, disease and weed management 
practices used by growers, fungicides appeared to be 
the least frequently used (Table 2). This is supported 
by the results in Table 1, which show only one disease 
(sooty mould) listed and this was ranked one of the 
least important issues.

When fungicides are used, they tend to be used in 
autumn (the recommended spraying time is late March 
to early April), although applications in winter and 
spring are sometimes necessary if wet weather persists 
(McPherson and Jones 1999).

Future studies will determine if and how copper-
based fungicides affect the bridal creeper rust. How-
ever, given the infrequent use of fungicides, there is 

Figure 2.   Comparison between estimates of bridal 
creeper infestation within orchards and annual cost 
of control. The number of growers are provided above 
each category. Vertical bars indicate standard error.
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Table 1.   Frequency of pest insects, plants and dis-
eases listed by growers as problems within citrus 
orchards.

Common name No. times listed

Caltropw 30
ScaleI 27
Bridal creeperw 23
ThripsI 13
Light brown apple mothI 12
Feathertop Rhodes grassw 10
Couch grassw 8
Spiny burr grassw 8
Weeds general 8
KatydidI 7
Three cornered jackw 7
Spined citrus bugI 6
Fat henw 6
SnailsI 5
Mealy bugI 5
Nightshadew 5
Asparagusw 4
Nut grassw 4
Leaf minerI 3
Boxthornw 3
Love grassw 3
Onion weedw 2
Skeleton weedw 2
Sooty mouldD 2

w Weed, I invertebrate pest, D disease.
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Table 2.   Number of times each method was listed 
as used per season for control of pest insects, weeds 
or diseases.

Control methods Summer Autumn Winter Spring

Insecticide 65 27 6 48

Fungicide 7 9 3 6

Biological control 11 7 0 9

Manual 34 17 12 24

Oil 19 5 0 5

Herbicide 145 77 43 118

still considerable scope for the bridal creeper rust to 
be used within the orchard environment.

Adoption of biological control of bridal creeper   
The majority of growers see biological control as a vi-
able option for the management of bridal creeper, with 
72% (n = 61) of respondents indicating that they would 
be interested in using this technique. A total of 79% 
(19/24) of respondents who indicated that they were not 
interested in biological control explained that they had 
either no or a very minor bridal creeper problem.

This study has demonstrated that it is highly feasi-
ble to integrate biological control of bridal creeper into 
citrus orchards throughout the Murray Valley Region.

Bridal creeper is recognised by growers to be a 
signifi cant problem because it is diffi cult and expensive 
to manage. While at least 12% of growers are currently 
affected, bridal creeper has the potential to invade the 
total area of citrus production (6729 ha) throughout 
the region. Some 63% of respondents to the survey 
indicated that bridal creeper was growing in areas adja-
cent to their orchards, predominantly along roadsides, 
waterways and in bushland reserves, thus providing a 
continual source of reinvasion into the orchard. 

The leafhopper and rust fungus have proven that 
they can establish readily both within and adjacent to 
the orchards and are already showing their ability to 
cause severe defoliation of bridal creeper infestations 
only three years after release. These levels of defolia-
tion are comparable to those observed at permanent 
study sites (in a natural ecosystem), where bridal 
creeper rust has reduced above ground biomass by an 
average of 76% and seed production by 94% within a 
three year period (unpublished data).

The use of insecticides and fungicides within 
the orchard was less common and less frequent than 

originally thought, with only 36% and 14% of grow-
ers respectively reporting these methods for pest and 
disease management. Fortunately, when these methods 
are used, they are generally applied outside the peak 
periods of activity for the leafhopper and rust. How-
ever, there may be occasions when pest or disease out-
breaks require treatment and this may cause the local 
extinction of bridal creeper biological control agents. 
Establishing reservoirs of agents in adjacent areas has 
proven to be an effective strategy in ensuring a ready 
supply of agents to recolonise orchards. The added 
benefi t of this approach is the suppression of bridal 
creeper within these typically unmanaged areas, thus 
reducing the rate of bridal creeper invasion.

FUTURE DIRECTIONS
So far we have shown that biological control of bridal 
creeper can be effective within an orchard environ-
ment, and that there is considerable demand by growers 
for it. The next step is to show that biological control 
can be cost effective. Future studies will aim to clarify 
the economic benefi ts of biological control in reducing 
the potential impact of bridal creeper.
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Figure 3.   Periods of activity (shaded) of the bridal 
creeper leafhopper and rust compared with citrus pests 
and diseases. 




