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used by farmers during broadscale baiting campaigns in
recent plagues in Victoria, South Australia, and
Queensland. In Victoria and South Australia, baiting was
recommended by government agencies if, on average,
20% of each bait card was eaten. In Queensland, the
threshold was set at 10%. However, these threshold
figures have not been equated to mouse densities.

The use of bait cards for regular monitoring in fields
is as yet not widely adopted. The authors believe that
farmers are more likely to use the method if it can be
related to mouse densities, and for that reason they have
endeavored to establish this relationship.

The next problem that needed to be addressed was
how farmers can control mice if their monitoring indicates
numbers are increasing. To date, farmers have had
limited options to control mice by baiting. No rodenticide
is registered for broadacre application in cereal crops in
Australia. During the plagues in 1993 and 1995,
strychnine was given temporary approval. However, no
maximum residue level (MRL) has been assigned for
strychnine by Australian authorities or by the International
Codex Committees on Pesticide Residues and Residues of
Veterinary Drugs in Food. When no MRL is assigned,
it is by default set at zero. Since it is impossible to prove
zero contamination because all assay techniques have a
lower limit of detection, the use of strychnine is no longer
permitted.

In 1997, temporary approval was given by the
National Registration Authority for Agricultural and
Veterinary Chemicals (NRA) for field trials and for
broadscale use of zinc phosphide bait during irruptions in
several areas of Australia. Because an MRL exists for
the bait’s breakdown product, phosphine, it would be
possible to register the product if it were found to be
successful in controlling mice and have no untoward
environmental or occupational health impact.

To evaluate zinc phosphide bait, field trials were
conducted with the bait in different crop stages. On the
basis of these results, the anthors make recommendations
on how strategic baiting could be incorporated into mouse
control if the product receives registration. At the time of
writing, the NRA has received an application from the
manufacturer for the registration of the bait for broadacre
application in cereal, oil and legume crops. If the bait is
registered, farmers will then have the option of strategic
baiting when their monitoring indicates mouse numbers
are high.

This paper reports on the results of the three-pronged
approach into the management of mouse plagues on the
Darling Downs. First, the authors evaluate the pattern of
mouse plague imruptions on the Darling Downs in
Queensland; second, they evaluate the use of bait cards
for monitoring mouse numbers; and third, they evaluate
the efficacy of zinc phosphide as a broadacre redenticide.
The findings are then incorporated into recommendations
for on-farm management.

METHODS
Evaluating the Pattern of Recent Mouse Plague Irruptions
on the Darling Downs

Downs Monitoring—Mouse numbers have been
monitored at 47 sites along a 32 km transect on the
Darling Downs since 1976. The monitoring was

161

undertaken approximately monthly between 1976 and
1986 by Cantrill (1992). In 1989, the Department of
Lands (now Department of Natural Resources) re-
instigated the monitoring and has trapped at varying time
intervals since. The sites encompass the range of soil
types used for cropping on the Downs. Eighteen of the
47 sites are within roadside verges; 28 sites are on farms
and have varied in crop type and stage over seasons; and
one site is in pasture. On each trapping occasion, 20
break-back mouse traps baited with bacon are laid at each
site in a line at 8 to 10 meter intervals in the late
afternoon and collected early the next moming. Traps
that have fired, but have not caught a mouse are
subtracted from the total number of traps set {940) to give
an adjusted number of traps; % trap success is then
calculated as:

% trap success = No. mice caught x 100
Adjusted no. traps

Questionnaire—To evaluate the spatial and temporal
heterogeneity of mouse plagues across the Downs at the
farm level, a questionnaire was mailed to members of the
Queensland Grain Growers Association on the Downs.
They were asked whether they had experienced mouse
problems in crops in the last five years (1992 to 1996
inclusive), and to rate the problem in each of the seasons
as minor, moderate, or severe. Full details of the
questionnaire are given in Donkin and Caughley (1998).

Evaluating Bait Cards as a Monitoring Technique
Bait cards are 10 cm x 10 cm squares of white paper

which are soaked in canola oil and pegged out overnight
in a line of 10 cards at a spacing of 10 meters. The cards
are placed within crops, stubbles, and any other area
where mice may be harboring. For each site, the number
of squares eaten on each card is counted and the average
number for all the cards is calculated to give "% bait card
eaten” for that site (Figure I).
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Figure 1. Diagram of bait cards. To estimate amount eaten,
the number of squares remaining are counted or the nibbled bait
card is superimposed on an unused card as shown on the right,
and the number of squares visible on the lower card are counted
and subtracted from 100. The card here is about 27% eaten.

Bait cards were used in combination with three other
methods of estimating mouse numbers on different
occasions over the past year. The three other methads
were; population estimation by mark-recapture; % trap

















