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v' Logistics of sampling and management
v Variation in behavior among life stages

v" Risk of invasion and establishment



Challenges

v'Diapause as adults, present as adults in spring
v Poor biofix

v'Patchy distribution and high mobility

v Extreme overlap among life stages
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Population Dynamics at Bridgeton, NJ, 2005 - 2015

Years with high damage (2010, 2011) had

higher simulated populations
2010 2011
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Applied model to:
v" Eight locations: latitudinal gradient
v" Current climate : 2005 - 2015
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Days from beginning to end of adult eclosion, 2005-2015
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Adult Population Size by Generation
note scale: 5,000 in Geneva, 15,000 in Homestead
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How Many Who
Generations? overwinters?

‘Physiological’ Life Stage May Affect:
Behavior

Management



Who
overwinters?
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Build a Graphical User Interface

- Use it in the Areawide BMSB Project

- Design it to be adaptable for other insects

- Develop Tools and Resources For Areawide |IPM
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Develop Tools and

Resources
Min / Max Temperature — from January 1 to today:

National Center for Environmental Prediction
(NCEP) www.ncep.noaa.gov
Un-restricted Mesoscale Analysis (URMA)




Develop Tools and
Resources
User / Webservice Access to URMA

www.pestwatch.psu.edu/minmax/index.html

Zoom > Select > “Get Data” > csv file



Develop Tools and Future -

Resources

min/max from today to
the end of the year

http://www.pestwatch.psu.edu/ghcn/

www.ncdc.noaa.gov/data-access/land-based-
station-data/land-based-datasets/global-
historical-climatology-network-ghcn
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Build a Graphical User Interface
- For the Areawide BMSB Project
- Design it to be adaptable for other insects
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Total Population Size
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v Agent-based model for
o Modeling phenology, dynamics and invasion risk
o Species that overwinter as adults

v'Diapause limits developmental window Selection
pressure for relaxing this diapause constraint

v' Abiotic interactions influence life stage synchrony and
population growth potential

v" All populations bivoltine, but variation in contribution of
F, versus F, adults to the OW adults
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Photo: N. Sloff

v' How much of each generation
v’ Who overwinters
v’ Can we predict when F, emerge



Non-diapausing range at 13.5 hour photoperiod
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Literature reports diapause from 13.5 to 14.75 hr



2010 and 2011 had high damage rates
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Successfully Simulated
Strongly Overlapping Life Stages
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