Impact of chilling Degree-Days on mortality of SWD using data from: Dalton D., V. Walton, et. al. 2012. Laboratory survival of Drosophila suzukii under simulated winter conditions of the Pacific Northwest
and seasonal field trapping in five primary regions of small and stone fruit production in the United States
Field data from: Dreves et al. 2009-2011; Shearer and Castagnoli 2010-2011
Modeling analysis by Len Coop - revised Dec. 2011

1. Model Development I. Determine chilling unit threshold using lowest C.V. Method (lowest error rate), Dalton et al. 2012, Fig. 1 — Adult survival no freeze and Table 1, also Adults no freeze
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1.1. Resulting Chilling DD model is: at 56 Dds below 53F, expect 20% mortal, at 99 Dds, expect 40% mortal, at 109 chill DDs, expect 50% mortal. At 271 chill deg-days, expect 90% mortal.

At 647 chill deg-days, expect 99% mortal.

2. Model Development Il. Fit a function to the results so that for any given Chilling DD value, the associated % mortality can be estimated:
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Assumptions: Fitting 99% mortality most important; a more conservative model is preferable (so mortality would be
underestimated instead of overestimated)

Exponential Saturation Model fit empirically:

Model form: %mortal.=a*(1-exp(b*chill_DDs+c))

Parameters:
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3. Model Evaluation I. Cross check chilling DD model vs. Dalton et al. 2012 lab data with freeze exposure at -2C for 7 days from day 18 to day 25 (Table 1, Fig. 2)

Treatment T Treatment T

Thresh F DegC Deg F Chill DDs below 53F Chill DDs 7 days @28F
53 -2 28.4 246 172.2
Note: chill Dds due to freeze added if days to mortality exceeds 18
-2 Days to 25% Model Days to 50% Model
Temp C Temp F mortality Chill DDs % mortal mortality Chill DDs % mortal
10 50 11 3 -10.31 29 238.2 80.19
7 44.6 8 67.2 30.97 14 117.6 52.22
5 41 5 60 27.24 14 168 66.93
3 37.4 3 46.8 19.88 3 46.8 19.88
1 33.8 3 57.6 25.95 3 57.6 25.95
mean 46.92 18.75 125.64 49.03
st dev 25.62 79.65
cv 54.6 63.39
Days to 50% Days to 80%
Temp C Temp F mortality Chill DDs Model % mortal mortality
10 50 29 238.2 80.19 70
7 44.6 14 117.6 52.22 29
5 41 15 180 69.7 29
3 37.4 3 46.8 19.88 8
1 33.8 2.8 53.76 23.85 6
mean 127.27 49.17
st dev 82.25
cv 64.62
3.1 Cross check lowest CV determination of upper threshold to use for chilling Dds
Thresh F: 46 48 50 52 53 54 55
C.V. 55.33 52.07 52.16 49.08 48.9 49.17 49.71

Conclusion: 53 F appears again to be the threshold with the lowest C.V.
3.2 Graph of model evaluation using 7-day freeze data of Dalton et al. 2012:
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4. Summary of model using Refuge Factors for a range of habitats
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5. Model to standardize trap catch using Adult Activity Heat Units (AAHU):

This approach should help to visualize and interpret trap counts taken when weather is cool relative to SWD activity; This model is highly preliminary and subject to updates.
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