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Introduction

Weeds are acknowledged as a significant
threat to the environment (WRI et al. 1992),
but successful abatement of the weed
threat has been hampered by a lack of in-
formation on the species at risk and inclu-
sion of this information into weed man-
agement strategies (Downey 2008). This
problem of lack of information persists
because few people monitor weed control
programs, and those that do rarely feed
data into broader analyses. Monitoring
is therefore vital for reporting on wides-
cale trends and the success of individual
control programs. However, designing a
monitoring program is difficult because
simple, clear guidelines for assessing the
response of weed control on biodiversity
are lacking. For example, which species
should be monitored and what methods
are the most appropriate?

We surveyed weed managers to de-
termine the extent of monitoring being
undertaken for the invasive plant, bitou
bush (Chrysanthemoides monilifera subsp.

rotundata (DC.) T.Norl.), and the response
of native species follow bitou bush con-
trol. The results support similar surveys of
pest animal control programs in Australia
(see Reddiex et al. 2006), albeit on a smaller
scale, in that while biodiversity conserva-
tion is a stated aim, few people collect and
analyse data to assess the success of con-
trol programs at protecting or promoting
the recovery of native species. To rectify
this problem we have developed stand-
ard monitoring guidelines, an outline of
which we also present here.

Survey of monitoring programs

To determine the level of monitoring be-
ing undertaken for bitou bush control
programs in New South Wales (NSW) and
the nature of such programs, we surveyed
over 70 land managers involved in control
programs in early 2007. Of the 52 respond-
ents, 85% said they undertook some form
of monitoring. However, of the almost
90% of respondents who stated that an
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aim of their control program was biodi-
versity conservation, only 61% monitored
the response of native plants to bitou bush
control. Further, because the majority of
these data were collected using photo-
points (75%) or maps (64%), there are
difficulties with determining specific spe-
cies responses. Less than half these re-
spondents collected data that could deter-
mine such responses as measured by den-
sity or estimated cover, with 43% using
quadrats and 29% using species counts.

Surprisingly, just over a third of re-
spondents used standard data sheets to
record data in the field. But when asked
if they would like to see standard data
sheets developed, 84% answered yes.
When asked about standard monitoring
guidelines, 71% said they would like to
see them developed, and none said they
wouldn't.

Questions on data storage revealed
that over one-third of respondents did not
store their data electronically, while 44%



stored their data in a spreadsheet and 21%
in a database. This trend carried through
to data analysis, with 39% not undertak-
ing any form of analysis. Of those who
did analyse data, 72% performed simple
analyses such as calculating percentag-
es, but only eight percent graphed their
data, and only four percent did statistical
analysis.

The most commonly cited reasons for
not undertaking more monitoring were:
a lack of time (80%), funds (64%), guid-
ance (44%) and expertise (28%). Given the
importance of monitoring in assessing the
outcomes of management programs, these
results suggest that many bitou bush con-
trol programs may need to be restructured
to accommodate monitoring programs,
especially once monitoring guidelines be-
come available (see below).

Standard monitoring guidelines

The survey revealed clear support for
further assistance with monitoring and
the development of monitoring guide-
lines. In response, and to assist with im-
plementing the NSW Bitou Bush Threat
Abatement Plan (Bitou TAP; DEC 2006),
a monitoring manual is being developed
(King et al. 2008). These guidelines are
not restricted to monitoring the response
of bitou bush following control, but also
cover other weed species and the response
of priority native species and ecological
communities to bitou bush control. Last-
ly, the guidelines include information on
monitoring the investment of time and
resources stakeholders commit to con-
trolling bitou bush and protecting native
species.
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The Bitou TAP monitoring guidelines
are structured using a three tiered ap-
proach, with options of techniques ranging
from simple qualitative mapping through
to robust research studies. Site managers
select the techniques most suitable to their
needs and resources as well as the aims of
their management program. Techniques
described in the guidelines include map-
ping, photo-point monitoring, qualitative
observations, population censuses, and
estimates and measurements of cover and
density. The guidelines also contain a se-
ries of data sheets for the different tech-
niques to simplify data collection in the
field. Lastly, the guidelines explain how to
analyse and present the results of a moni-
toring program.

In the firstinstance, these guidelines will
be used to establish monitoring programs
at many of the 169 priority Bitou TAP sites
along the coast of NSW. The benefit of
using standard monitoring guidelines is
that we can centrally compile results from
every site to provide a state-wide analysis
and overview of the Bitou TAP, including
the control of bitou bush, the response
of the native species at risk and the cost
of implementing such actions. Copies of
the Bitou TAP monitoring guidelines can
be downloaded from DECC (2007). It is
anticipated that the Bitou TAP monitor-
ing guidelines can be adapted for use in
monitoring other weed control programs
for biodiversity conservation.
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