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Table 1.

Breeding events

Temperature

Climate-breeding relationship {general trends).

Rainfall

Sunshine
duration

Breeding in November

above normal

in October

(no conspicuous effect)

Breeding in December

above normal
below normat
and December

in Qctober,
in November

{no conspicuous effect)

Breeding from February on

above normal

in February

normal in January,
above normal in
February.

(no conspicy
ous effect}

Breeding from January on

below normal
and January

in December

below normal in
December and January

above normal
in December
and January

No Breeding from October on

above normal in September

normal in September

above normal
in September]

No Breeding from September on normal in August, above far below normal in far above
normal in September August normal in
August
No Breeding from August on normai in July {no conspicuous far above
effect) normal in
July and
August

Weak Breeding in March

far below normal in
February and March

far below normal in
March

{no conspicy
ous effect)

Weak Breeding from June on

(no conspicuocus effect)

far below normal in
June

far above
normal in
dune

THE FORECASTING MODEL

The forecasting model consists of a chart presenting the probable evolution of the changes in

population density according to eight spring reproduction scenarios.

The scenaric adapted to a given

situation is deducted from direct observations on the population during the trapping, and from the

climatic events as explained before.

An example is given in Table 2.

One must take care in using

the lower limit of the range of predicted densities, i.e. of being a 1ittle too pessimistic.

Table 2. An example of density prediction for a starting point of 50 individuals/hectare in January
for eight scenarios (A-H}.
Scenario Density Density Density Density Density
A 45 67 100 202 404
B 20 to 27 18 to 25 27 to 37 54 to 74 108 to 148
c 30 27 40 80 160
D 20 to 27 18 to 25 16 to 22 32 to 44 65 to 89
E 20 to 27 8 to 15 7 to 14 14 to 27 29 to 54
F 20 to 27 8 to 15 12 to 23 24 to 45 48 to 91
G 20 to 27 8 to 15 Jto 8 6 to 17 13 to 33
H 20 to 27 8 to 15 Jto 8 3 to7 6 to 15

FINANCIAL ASPECTS OF PREVENTIVE VOLE CONTROL BY CHLOROPHACINONE-POISONED BAITS

The main interest of the forecasting model is to enable farmers to control the rodent populations

before any damage has occurred.

A good preventive-control operation delays the time of the population

maximum up to a date when the damages are very unimportant (after crop-time) or only local, and the
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generalized outbreaks are avoided. But the forecasting is willfully toc pessimistic, that is to say
that the preventive treatment cam be useless in 1/4 to 1/3 of the cases.

In 1965 we estimated the cost of a "medium-level" outbreak at 120 French francs/hectare (Spitz,
1977}. At that time the expense for a generalized mechanical treatment by wheat grains poisoned with
chlorophacinone (at 0.005%) was about 20 FF/hectare. For the ten years between 1959-1968, if we had
made six danger forecasts but only three outbreaks occurred (1959, 1961, 1965), this would have been
the largest “pessimistic" error possible, yet we could still have saved 240 FF/ha (3 outbreaks at 120
FF/ha i.e. 360 FF/hectare, minus the cost of 6 treatments, i.e. 120 FF/hectare). In fact we could
have saved much more, since the 1959 outbreak was really quite destructive.

Currently costs have gone up and the chlorophacinone mechanical treatment is estimated at 37 FF/
hectare, whereas the damages of an “average" outbreak is certainly above 200 FF/hectare.

PRACTICAL PROCESSING

Test Trapping

In a given climatic region in France, which covered about 5 million hectares {or 5 departments),
the Plant Protection Service chooses typical agrosystems {a total of 10 to 20), which may or may not be
subject to regular outbreaks. Indeed, we know that the agrosystems where the outbreaks rarely occur
are damaged at different years than at the "regular" outbreak zones.

Each of these agrosystems is sampied by trapping in December-January with about 10 trap lines
(100 meter-long with 50 traps each) for every important habitat of bare ground {ploughed or recently
sown fields), grassy cover (hay, legumes, stubble-fields}, pastures, and edges for a total of at least
40 trap 1ines. Thus there is a random choice of at Teast 40 plots for each typical agrosystem, each
plot receiving one trap line. The average density of voles for each agrosystem is calculated from the
trapping results.

Forecasting and Treatment

From January till March, according to the observations made on the animals caught in winter and the
climatic observations, the vole population of each agrosystem is placed in one of eight possible
scenarios. If the predicted density for the beginning of June is above 200/hectare (scemario A), the
Plant Protection Service advises treatment.

CONCLUSION

The forecasting model and the preventive control system put in place in western France and
realized by the Plant Protection Service, has enabled avoidance of great vole outbreaks and saved a
large amount of money. The extension of this system to other areas is in progress.
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