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Summary Community involvement has become
increasingly valued as a key to success in implement-
ing classical biological control programs. However, to
ensure success, the limitations and potential drawbacks
of involving the community must also be considered.
This paper evaluates the effectiveness of the differ-
ent community education, awareness and technology
transfer methods used in the bridal creeper, Asparagus
asparagoides (L.) W.Wight, biological control program
within Victoria, Australia, with a particular focus on
agent distribution methods. Through this evaluation,
a conceptual model is developed to help guide future
planning and evaluation of community based biologi-
cal control programs.
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INTRODUCTION

Community involvement has become increasingly val-
ued throughout Australia as a key element of a success-
ful biological control program. As a result, biocontrol
officers have adopted numerous approaches that aim to
take advantage of the important and diverse contribu-
tions that the community can make (e.g. Swirepik and
Briese 2000, Batchelor and Woodburn 2002). While
the benefits of community involvement are well
recognised, the limitations and potential drawbacks
are often neglected. Evaluation of both the benefits
and limitations of a project are essential to achieving
overall success. Two primary motivations for involving
the community in biological control are to foster com-
munity ownership of the weed problem and its solution
(Kwong in press) and to maximise agent establishment
and success (Briese et al. 1996). Although the utilisa-
tion of community distribution networks may increase
the overall number of release sites and thus spread of
the agents, if establishment rates are low, there is a risk
of losing community support for the process (Swirepik
and Briese 2000). Therefore, a lack of understanding of
when, how and to what extent the community should
be involved could be detrimental to both the program
itself and to biological control in general.

The bridal creeper (Asparagus asparagoides (L.)
W.Wight) biological control program provides an ex-

cellent case for evaluating some of the strengths and
weaknesses of community involvement in biological
control, having relied heavily on the community in
release site identification and the rearing, release, re-
distribution and monitoring of biocontrol agents. Two
bridal creeper biological control agents, a leathopper
Zygina sp. and a rust fungus Puccinia myrsiphylii
(Thuem.) Wint., were released in Australia in 1999 and
2000 respectively as part of a collaborative program
coordinated by the Cooperative Research Centre for
Australian Weed Management. This paper evaluates
the effectiveness of the different biocontrol agent dis-
tribution methods, each with varying degrees of com-
munity involvement, used across the state of Victoria.
Through this, a conceptual model is developed to help
guide future planning and evaluation of community
based biological control programs.

METHODS
Releases of the bridal creeper rust fungus and leaf-
hopper were made at 187 release sites across Victoria
using four main distribution methods. Agents were
sent out by post (n = 34), handed out at field days (n
= 35), reared and released by schools and community
groups (n = 47) (see Kwong 2002) or released by
biocontrol officers themselves (n=71). Of these, 116
sites were monitored for establishment and spread of
the agents at least one year after release, with 15, 21,
16 and 64 sites monitored for the four distribution
methods respectively. Details recorded for each release
site included the distribution method, site manager,
agent released, date of release, release technique used
and establishment status of the agent. Agents were
considered established if they reappeared at the site
in the next growing season, having survived summer
dieback of bridal creeper foliage.

For the rust fungus, two release techniques were
used. In one technique the rust-infected foliage was
simply rubbed onto the underside of fresh bridal creep-
er foliage at the site. Alternatively, rust spores were col-
lected from infected foliage into small gelatin capsules
using an aspirator; the capsules were then dissolved in
water and the suspension immediately sprayed onto the
underside of fresh foliage. In both methods, the newly
inoculated foliage was sprayed with water and covered
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with plastic for 24 h. In 2003, redistribution days were
also conducted at three established rust sites, where
community members collected rust infected foliage
from these sites and were trained in how to release
the rust to new sites using the rubbing method. This
resulted in 15 more releases being made.

RESULTS
Agents became established at 64% of release sites
monitored. The rust fungus established at 74% of
release sites (n = 42), while leathoppers established
at 58% of sites (n = 74).

Of sites monitored, a much higher rate of agent
establishment (84%) was achieved when biocontrol
officers conducted releases (n = 64) than with any
other distribution method used (Figure 1). In addition,
agents that were sent out by post had more than twice
the rate of establishment than agents handed out at field
days (Figure 1), becoming established at 48% (n=21)
and 20% (n = 15) of sites respectively. Community
rearing and then release of agents resulted in 38% of
sites establishing (n = 16).

Field officers involved in weed management
comprised 59% of the total site managers who were
sent agents and 17% of the total site managers handed
agents at a field day. Community members interested in
bridal creeper management comprised the remaining
41% and 83% of site managers respectively.

When biocontrol officers conducted a release, pa-
perwork was filled in straight away so that permanent
records could be kept. Only 6% of 34 participants
who were sent agents and 9% of 47 participants who
reared and then released agents did not return their
paperwork. In contrast, no paperwork was received
from 29% of 35 participants who were handed agents
at field days, despite repeated requests. Of these 10
participants, nine were community members and only
one was a regional field officer. Timing of releases
also varied between methods, with 62% of agents
reared by schools and community groups being re-
leased between September and January, compared
with 24% when agents were sent by mail, 10% when
released by biocontrol officers and 3% when handed
out at field days.

The rust fungus established at 100% of release
sites using the rubbing method (n = 12) compared with
only 63% of sites using the spray method (n=30). All
15 rust redistribution sites established.

DISCUSSION
The community has a key role to play in a success-
ful biological control program, however community
involvement can also be fraught with weaknesses. The
community can become involved in the site selection,
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Figure 1. Effectiveness of different agent distribution
methods at achieving bridal creeper biocontrol agent
establishment. Columns show the proportion (%) of
sites monitored that have become established for each
distribution method used separately.

release, monitoring and/or redistribution phases of a
program. The strengths and weaknesses of involving
the community clearly differ according to which of
these different phases they are involved in and also
who in the community we are trying to involve. The
term ‘community’ can encompass a wide range of
people, including field officers involved in regional
weed management, conservation and Landcare group
members and other local landholders affected by bridal
creeper.

Site selection Community participation in site se-
lection is critical for providing local knowledge of
where weed infestations are located and identifying
local management priorities. The person selecting
the site, however, must also understand the principles
of integrated weed management and how biological
control most appropriately fits in. Biocontrol agents
can also differ in their site requirements. For exam-
ple, leathoppers are generally more active in shaded
areas, whereas the rust fungus disperses more quickly
in wind-exposed areas (S.H. Clift pers. obs.). Such
knowledge can increase the rate of agent establish-
ment by targeting these types of areas accordingly. By
working with the community to select sites and then
conducting the releases themselves, biocontrol offic-
ers can ensure that agents are released at appropriate
site locations. When the responsibility is handed to
the community, releases are more likely to be made at
less appropriate sites and less suitable times. Not only
does this reduce the chance of agent establishment, it
can potentially create conflict where there are external
pressures to use alternative control methods.



Release A much higher rate of establishment was
achieved when the biocontrol officer conducted the
releases. However, this method required a much greater
investment of biocontrol staff time and resources than
did the other three methods. Given funding limitations,
this method is generally not optimal to achieve broad
scale releases.

Agents handed out at field days surprisingly
achieved the lowest rate of success, considering that
greater staff time and resources were required for this
method compared with sending agents out, and that
the field day enabled hands-on training and personal
interaction with the biocontrol officer. However, peo-
ple who were sent agents were primarily field officers
already familiar with the biocontrol process, whereas
people given agents at field days were primarily
community members with little to no experience in
bridal creeper biological control. This also explains
the high return rates of paperwork from people sent
agents, compared with those that received them at
field days.

Sent agents are also simpler to track, as basic
contact details are automatically recorded and par-
ticipants interact directly with biocontrol officers over
the phone. Sending agents via mail could therefore be
avaluable release strategy once field officers and com-
munity members have been trained in their release.

Entrusting the community to select appropriate
sites and to release biocontrol agents on their own,
however, can result in failed releases due to incor-
rect application. For example, due to the constraints
of school terms, some schools that were involved in
the rearing and release of agents either did not rear
sufficient numbers of agents, or the release was con-
ducted too late in the season to enable the agents to
establish prior to summer dieback of bridal creeper
foliage. Some site managers have also admitted to
holding onto agents for too long or even spilling the
contents of the rust capsule prior to release. Thus, no
matter which distribution method is used, follow up is
necessary to ensure that the agents have established,
that release sites are being managed appropriately and
to address any issues or misunderstandings that site
managers may have.

Deciding upon which release methods to use is
further complicated by risk. Given the substantially
lower establishment rate using the spray method, and
the added time it takes to collect the spores, the rubbing
method appears to be far superior. However, sending
out rust infested potted plants for rubbing onto new
foliage has the potential risk of transferring soil-borne
pathogens. Despite recommendations to site managers,
old pots have been found at sites many months after the
release of agents. Thus the spray method was adopted
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as a safer release technique. It is, therefore, important
to weigh up both the environmental and social risks
when developing and refining release strategies.

Monitoring Community distribution networks al-
low the possibility of feed-back on simple measures,
such as agent establishment and spread, over a much
broader scale than was previously possible (Briese
2000). In whatever capacity they are collected, com-
munity-monitoring results must be approached with
caution, as their reliability may vary. For example, one
site manager thought that leathoppers had completely
eradicated the bridal creeper within just one season,
when in fact he was just observing the natural senes-
cence of bridal creeper foliage over summer. Other site
managers have thought that agents were not present,
when in fact they were established and spreading well.
Other people have assumed that agents were present
and so employed no other control strategies at the site,
when in fact there was no sign of any agents and the
weed problem was worsening.

Redistribution While a low establishment rate was
achieved when agents were handed out at field days, re-
distribution of agents in a similar manner from already
established sites has so far achieved 100% success.
When agents were handed out at field days, release
techniques could be demonstrated, but the impacts
of agents could not be seen. By being able to see the
agent active in the field, it is easier for the community
member to visualise and learn how to redistribute and
monitor that agent and to gain a realistic expectation of
the agent’s potential. In addition, the biocontrol officer
can be more confident of receiving reliable feed back
on the agent’s activity from participants. Since the
agent has established in an area, agents redistributed
to other local sites may also be more likely to establish
due to a favourable environment. Furthermore, if the
participant’s new site does not successfully establish,
they still maintain positive perceptions of biological
control having already seen it working effectively.

The redistribution phase offers the most poten-
tial for positively engaging the community in a bridal
creeper biocontrol program. However, some element
of community participation throughout the previous
three phases is also necessary in order to select ap-
propriate sites and to refine release and monitoring
protocols relevant to the community members’ skills
and knowledge.

A conceptual model Based on this study, a concep-
tual model was developed to illustrate the potential
process of evaluation for a community-based biocon-
trol program following approval for release of the agent
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(Figure 2). The model shows the required inputs and
desired outcomes for each phase of the program, in
order to achieve the long-term aims of maximising
agent effectiveness and gaining community ownership
of biological control.

A biological control program can be limited by
both unrealistic expectations of its potential and by
a researcher’s limited capacity to follow up with par-
ticipants (Batchelor and Woodburn 2002). Thus the

initial site selection, release and monitoring phases
of the model are considered development phases that
involve a small ‘pilot’ group of regional field officers
and nursery site managers. If the agents either do not
establish or fail to impact upon the weed, close com-
munication with these people can ward off negative
perceptions of the program and also highlight the need
to adapt their weed control strategy. On the other hand,
if the agents do show evidence of impacting upon the

Research Phases of program Extension
Identify specific site characteristics that are Select release sites based on local knowledge and
conducive to agent establishment. Slte SE'ECtIOI’] <managcmcnt priorities.
Sites are better targeted to locations, resulting Biocontrol integrated appropriately into local weed
- in greater establishment rates. management strategies.
m Identify most efficient and effective release Identify best methods and potential risks of involving
E techniques and timing. > R | community in release.
n A cost effective release method that achieves e ease Release techniques are user friendly, effective and
o establishment and impact. involve minimal risk.
— ) )
Q Develop monitoring protocols that measure Develop simple monitoring protocols relevant to skills
> establishment, spread and impact of weed. > M on |t0 rl n < base of next users.
g Agents cause a measured reduction in the g Pilot group understands how agents are going and
weed that results in an increase in desired feeds this information back to researchers.
vegetation quality or shows need for control of ¢ - _.**Researcher must be cautious of accuracy of this data.
other weed invasions. Results communicated . . .
to community. “--Caution on aceuracy--
S5
>
> Identify most effective methods for Train community members in how to redistribute
. redistribution. . . . and monitor the biocontrol agents.
o .. o Redistribution . o .
> ast tracked agent release and establishment Community understands significance of their
= across the range of weed. . . biocontrol sites within the larger picture and so
— l_) Site selection have a positive outlook on biocontrol even if own
0 Release site does not establish.
n l—) Monitoring
Agent effectiveness maximised Biocontrol seen as an effective tool in
and impact demonstrated \/ the long-term suppression of weeds.

Reduced impact of weed and an
increase in the quality of desired
vegetation

Figure 2. An improved process of evaluation in a community-based weed classical biological control pro-
gram from site selection through to agent redistribution, based on evaluation of the bridal creeper biological
control program in Victoria. The required inputs and desired outcomes for each phase of the program needed
to achieve the longer-term goals of maximising agent effectiveness and community ownership of biological
control are shown. A positive reaction to the inputs is required from both the researcher and community in order
to achieve the desired outcomes at each phase. Also, while the research and extension components of evaluation
are separated for simplicity, they are mutually dependent and interact at each phase of the process to achieve a
shared outcome. The research and extension inputs and outcomes must both be achieved in order to reach the
long-term goal of reducing the impact of the weed and increasing the quality of the desired vegetation. Further
adaptation and development of this model based on other weeds, biological control agents and sectors of the
community is needed for it to be of broader use to biological control in general.
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weed, the evaluation and refinement of methods during
these development phases will show if and how com-
munity members can redistribute agents in a simple
and effective manner. Also, at this stage, the ‘pilot’
group’s perceptions and motivations can be evaluated
to determine if and how much they would want to be
further involved, since this is essential to the success
of the next phase.

At the redistribution phase, the program then
becomes more focused on widespread delivery and
seeks the active involvement of the wider community.
Community members are entrusted to follow the meth-
ods already developed in order to redistribute agents
rapidly throughout their local area and to feed back in-
formation on their establishment to the researchers.

While the research and extension components
of evaluation are separated for simplicity, they are
mutually dependent and constantly interact at each
phase of the process. For example, at the monitoring
phase, the researchers must demonstrate to the com-
munity the potential of the agents to control the weed,
which can then motivate the community to help the
researchers to accelerate the establishment and spread
of the agents.

Adopting this method of involving the community
can increase the overall impact of the weed by sparking
greater community interest and participation in the
program. It can also potentially foster greater support
for and ownership of future biological control and
other weed management programs.

This model is still in development and clearly
needs to be tested with other weeds, biological con-
trol agents and sectors of the community in order to
be of broader use.
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