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Agricultural Landscapes

Central question: How does predator identity,
diversity, and landscape structure interact to
mediate pest suppression?
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Tri-trophic Interactions
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Landscape Interactions
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Valuing Aphid Biocontrol at Landscape-scales

Predators save soybean farmers $13-79 acre? yr ! in reduced
pesticide applications and yield loss
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Current Objectives

= Continue long-term study of the coccinellid community of
the KBS LTER

= |nvestigate within-field dynamics of predator-prey
interactions (predator flux)

= Study landscape controls on predator-prey interactions and
pest suppression
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The Changing LTER Coccinellid Community
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Diversity
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Predicted Biocontrol Service
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Coccinellid Flux

1) Barriers disrupted coccinellid dispersal ...

3) ... resulting in changes in aphid

2) ...changing coccinellid immigration
suppression.

rates to plots ...
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Buckwheat Successfully Attracts
Coccinellids to Field Edges

A @®  Buckwheat strip
O  Control field margin
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But Coccinellid Abundance in Fields is
Determined by Landscape Structure

A @  Buckwheat strip B @ Treatment soybean field
O  Control field margin O  Control soybean field
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Landscape Change and Ecosystem Services

Rapid
(“Pulse”)

Long-term

(“Press”)

Mix of crop and non-crop Extensive annual crops

Simplification



Landscape Simplification and Insecticide Use

| Relative Insecticide Use
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Landscape Simplification and Insecticide Use
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o Arrival of soybean aphid (2000) induced shift in Harmonia’s
dynamic regime
o r+20%, K +40%

o What caused return to previous regime after 20057
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B Soybean aphid

No more major
outbreaks in Ml
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Pesticide use:
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Cyhalothrin-lambda
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Aphid infestation vs pesticide use
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Seed treatments: limited window of efficacy (~40DAP)

Early season suppression leads to regional control?
O DAP 40 DAP

Aphid populations

Time

Johnson, K. D et al. Economic Entomology
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Conclusions

= Predator communities provide valuable pest suppression
services in agricultural landscapes

= Pest suppression is controlled by species identity and
landscape configuration
= With implications ON insecticide use
= Also influenced BY regional patterns of insecticide use

= Long-term studies reveal ecological phenomena that would
be overlooked or obscured by shorter-term studies
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