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Plot experiment located inside a real
landscape.

Controls in simulations differ from the
real world in that we can simply run
the same experiment again without
the treatment.
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SPECIES USED

Beetle p Bembidon lampros

One generation per year.

Adults move from edges to the field
to breed in May, the new generation
emerging in summer and returning to
margins in autumn.

Development temperature
dependent.

Max movement is 14m per day.

Spider p Erigone atra

2-3 generations/yr.
Dispersal all year, dependent on
weather conditions .

Development temperature
dependent.
Max movement is many kilometres.
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PESTICIDES/PLOTS TESTED

Two factors varied for the pesticide:

1) Environmental half-life DT, :
0,10 ,20, 30,40 days | !f éxposed we

2) Application rate : assume a 80%
1X, 2X, 3X, 4X mortality probability
for beetle adults and

Fourplot sizes: free-living spiders

0.5Ha, 1Ha, 2Ha, 4Ha
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PLOT RESULTS AS % IMPACT

1

DTs=0 DTy =

50 A 50 A

APopulation impact as % of the
baseline population increases with
application rate

Almpacts on beetles are always
greater than impacts on spiders

Alncrease in impact is not proportional
to the application rate.

Application Rate

Population size reduction (% of control)

—@— Beetle
—O— Spider
Plot Size = 2Ha

1 2 3 4
Application Rate
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PLOT RESULTS AS TIME TO
RECOVERY*

200 JPTe0 =0 200 |PTs0 =30
100 A 100 -
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I 00O . . . 00
the recovery time T s . 5 5
>
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: : E
AFor the be_etle, higher DT, increased % 100 - 100 -
recovery time 2
& 00 ! 0O . !
AFor the spiders there was little effectof = t 2 3 4 bz 3 4
Application Rate
DT50 200 PTs0 =20
100 : —@— Beetle
] —O— Spider
00 . . ! Plot Size = 2Ha
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Application Rate

* Defined as the time taken for the plot population to return to within 5% of
control population densities for 21 days
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PLOT RESULTS AS TIME TO
RECOVERY™
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* Defined as the time taken for the plot population to return to within 5% of
control population densities for 21 days
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LANDSCAPESCALE IMPACTS

ARather than just a plot now we test the
Impact of each DT, and application
rate at the landscape scale.

AA new factor is varied pthe % of the
agricultural area treated.

ACrops are rotated normally.

AEndpoint is % impact relative to a
relevant baseline.

AYear on year usage.

AOur aim here is to evaluate whether plot
recovery was protective at the
population level.

CREAM CONFERENCE LEIPZIGTHJUNE 2013
9



/ AARHUS
N UNIVERSITY

POPULATION IMPACVSPLOT
RECOVERY

Spider
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AFor lower areas there was a
generally good relationship
between impact and recovery
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AAssume a 50% impact was
acceptable (liberal
Interpretation)

AAbove 25% area of
application, 75% of our
pesticides falil this criterion
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POPULATION IMPACT VS PLOT
RECOVERY

Beetle
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RESULTS SUMMARY

AThe plot size affected recovery time (tiny scale)

AThe plot recovery times showed the expected trends:

Differences between species
Increased effect by increasing DT, and/or application rate

AAIl our pesticides would pass the infield criterion of within one
season recovery.

Almpacts at landscape scale were very large, dependent upon
the area treated, & in some cases took a long time to emerge.

CREAM CONFERENCE LEIPZIGTHJUNE 2013
12



/ AARHUS
N UNIVERSITY

IS THIS A SURPRISE?

Alt should not be!

AMost of the effects observed
In the simulations were found
In real experiments (although
the scale was smaller).

ASource-sink dynamics pfrom
1980s

AThe problem wasl/is that at
the time nobody could do
anything about it in ERAp
now we can using simulation.
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