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The Western Corn RootwdMWCR,;
Diabroticairgiferaigifera

A nonnative species
- origin: North America
- invasive spreading
- ecological and economic damages
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The Western Corn RootwdMWCR,;
Diabroticairgiferaigifera

A nonnative species
- origin: North America
- invasive spreading

- ecological and economic damages

A Europe
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- 1stdetectiom1992 (Belgrade, Serbia)

- continuouspreadvestwards

A Austria
- Istdetection in 2002
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- highest economic damages in 2014
- WCR monitoring via pheromone traps
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Influencing factors on WCR spread and infestation

A Natural spread

A Maize production intensity (share of cropland under maize production)

A Climatic conditions
- life cycle development
- climate chandg northward shift in cropping zones
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Research objectives
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We aim at

a) analysing theffect of crop rotation regulationih upper limits for maize share
on WCR infestation umtiarate changm Austria.

D) identifying effective and efficient management strategies to control WCR.

Model design
A development and calibration of a WCR abundance model

A application of the WCR model within an integrated modelling framework

25.04.2019 GLP 4th OSM 2019 5



Integrated modelling framework

Agronomic crop rotation
model
Observed Land Use

CropRota
(o]

Typical crop rotations
Alternative crop rotation
systems

ACLiReM

Biophysical process
model
Soil, site attributes,
climate, management

Crop yields e

Environmental parameters

Gross Margin
Calculation

Variable production
costs @ Prices and
policy premiums

Land use scenarios
Net-benefit e Efficient crop
production strategy

BiomAT

Land use optimization
model

WCR Policy
Maize
restriction

| WCR monitoringdata e |
Climate data @ Land
use data

WCR Model

WCR Scenarios

Presence-absence maps
® Species abundance /,
7 ~




Integrated modelling framework

Agronomic crop rotation
model
Observed Land Use

CropRota

(0]

Typical crop rotations

Alternative crop rotation
systems

Statistical climate model
Historical climate data

ACLiReM

Climate scenarios

Biophysical process
model
Soil, site attributes,
climate, management

Land use scenarios
Net-benefit ® Efficient crop
production strategy

Crop yields e
Environmental parameters

Gross Margin Land use optimization
Calculation § model
Variable production WCR POHCV w;
costs @ Prices and AT "&‘\
restriction

policy premiums

WCR monitoring data e
Climate data @ Land
use data

WCR Scenarios
Presence-absence maps
® Species abundance
maps b N



Integrated

Agronomic crop rotation
model
Observed Land Use

CropRota
(o]

Typical crop rotations
Alternative crop rotation
systems

modelling framework

Statistical climate model
Historical climate data

ACLiReM

Climate scenarios

Biophysical process
model
Soil, site attributes,
climate, management

Land use scenarios
Net-benefit ® Efficient crop
production strategy

Crop yields e
Environmental parameters

Gross Margin

Calculation @

Variable production
costs @ Prices and
policy premiums

Land use optimization
model

WCR Policy
Maize
restriction

WCR monitoring data e
Climate data @ Land
use data

WCR Scenarios
Presence-absence maps
® Species abundance
maps




Integrated

Agronomic crop rotation
model
Observed Land Use

CropRota
(o]

Typical crop rotations
Alternative crop rotation
systems

modelling framework

Statistical climate model
Historical climate data

ACLiReM

Climate scenarios

Biophysical process
model
Soil, site attributes,
climate, management

Crop yields e
Environmental parameters

Gross Margin
Calculation

Variable production
costs @ Prices and
policy premiums

Land use scenarios
Net-benefit ® Efficient crop
production strategy

Land use optimization
model

WCR Policy
Maize
restriction

WCR monitoring data e
Climate data e Land
use data

WCR Scenarios
Presence-absence maps
® Species abundance
maps



Integrated

Agronomic crop rotation
model
Observed Land Use

CropRota
(o]

Typical crop rotations
Alternative crop rotation
systems

modelling framework

Statistical climate model
Historical climate data

ACLiReM

Climate scenarios

Biophysical process
model
Soil, site attributes,
climate, management

Crop yields e
Environmental parameters

Gross Margin
Calculation

Variable production
costs @ Prices and
policy premiums

Land use scenarios
Net-benefit e Efficient crop
production strategy

BiomAT

Land use optimization
model

WCR Policy
Maize
restriction

WCR monitoring data
Climate data e Land
use data

WCR Scenarios
Presence-absence maps
® Species abundance
maps



Integrated

Agronomic crop rotation
model
Observed Land Use

CropRota
(o]

Typical crop rotations
Alternative crop rotation
systems

modelling framework

Statistical climate model
Historical climate data

ACLiReM

Climate scenarios

Biophysical process
model
Soil, site attributes,
climate, management

Land use scenarios
Net-benefit e Efficient crop
production strategy

Crop yields e
Environmental parameters

BiomAT

Gross Margin
Calculation

Land use optimization
model

WCR Policy
Maize
restriction

Variable production
costs @ Prices and
policy premiums

WCR monitoring data
Climate data @ Land
use data

WCR Scenarios
Presence-absence maps
® Species abundance
maps



Integrated

Agronomic crop rotation
model
Observed Land Use

CropRota
(o]

Typical crop rotations
Alternative crop rotation
systems

modelling framework

Statistical climate model
Historical climate data

ACLiReM

Climate scenarios

Biophysical process
model
Soil, site attributes,
climate, management

Land use scenarios
Net-benefit e Efficient crop
production strategy

Crop yields e
Environmental parameters

BiomAT

Gross Margin
Calculation

Land use optimization
model

WCR Policy
Maize
restriction

Variable production
costs @ Prices and
policy premiums

WCR monitoring data e
Climate data @ Land
use data

WCR Model

WOCR Scenarios

Presence-absence maps
e Species abundance
g maps




Assumptions and scenarios

Statistical climate model
Historical climate data

Crop rotation systems
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Economic effects
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Changesn net returns by maizestrictionsand climate change scenatios

Crop rotation scenario
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Source: own illustration based on model results.

-100

SIMILAR 7
WET
DRY

SIMILAR 7|

E
DRY
SIMILAR 7
E
DRY

SIMILAR 7|
WET
DRY

Climate change scenario

25.04.2019 GLP 4th OSM 2019 8



klima
bnerqie
fo

n

Qo

University of Natural Resources

WCR abundance @@+ % =§%

and Life Sciences, Vienna
Department of Economics and Social Sciences

WCR control

A Does WCR abundance decrease under crop rotation systems MS50, MS25
MS107?
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