APPENDIX A

Development data for Lucilia sericata (from Excel).

Transitions at 50% by Dose Analysis
Temp Hours to Stage Transition
Mean SE E-L1 | E-L2 | EL3f JELam]| EP | E-A
104 0.51 155.0 3173 451.5 683.8 1380.2 3798.4
12.7 0.18 323 13641 2305 431.3 19706 2891.0
151 0.14 51.7 1376 179.1 313.8 7540 1708.5
175 0.12 45.6 85.4 136.6 237.2 3264 760.8
20.1 0.09 28.0 57.9 92.1 189.3 217.0 553.4
225 0.10 221 45.7 775 1411 202.4 424.6
25.0 0.06 16.9 38.4 62.3 111.3 167.8 370.2
275 0.06 11.8 30.9 46.5 124.3 157.6 344.5
30.0 0.05 11.4 24.6 416 86.7 139.3 297.2
32.5 0.02 9.7 19.2 35.6 84.5 156.8 308.4
Temp Hours in Stage
Mean SE Egg | L1 | L2 [ L3f L3m | P
104 0.51 156.0 1623 134.2 232.3 6963 2418.3
12.7 0.18 323 1037 94.4 200.8 1539.3 920.4
151 0.14 51.7 85.9 415 134.7 440.2 954.5
175 0.12 45.6 39.8 51.2 100.6 89.2 434.4
20.1 0.09 28.0 29.9 34.2 97.2 27.7 336.4
225 0.10 221 236 31.8 63.6 61.3 222.2
25.0 0.06 16.9 21.5 23.9 49.0 56.4 202.4
275 0.06 11.8 19.0 15.6 77.8 33.3 186.9
30.0 0.05 11.4 132 17.0 45.1 52.6 157.9
325 0.02 9.7 9.5 16.4 48.9 72.3 151.6
Temp Days to Stage Transition
Mean SE E-L1 | E-L2 | EL3f |EL3m]| EP | E-A
104 0.16 6.5 132 18.8 28.5 57.5 158.3
12.7 0.13 1.3 57 9.6 18.0 82.1 120.5
151 0.15 2.2 57 7.5 1341 31.4 71.2
175 0.09 1.9 3.6 57 9.9 136 31.7
20.1 0.1 1.2 2.4 3.8 7.9 9.0 231
225 0.90 0.9 1.9 3.2 5.9 8.4 17.7
25.0 0.08 0.7 1.6 2.6 46 7.0 15.4
275 0.07 0.5 1.3 1.9 5.2 6.6 14.4
30.0 0.23 0.5 1.0 1.7 3.6 58 12.4
325 0.07 0.4 0.8 1.5 3.5 6.5 12.8




Temp

Days in Stage

Mean SE Egg | L1 L2 | L | Lsm | P
10.4 0.16 6.5 6.8 56 97 290  100.8
12.7 0.13 1.3 43 39 8.4 64.1 38.3
15.1 0.15 2.2 36 17 56 18.3 30.8
175 0.09 1.9 1.7 2.1 42 37 18.1
20.1 0.1 1.2 1.2 1.4 40 1.2 14.0
225 0.90 0.9 1.0 1.3 27 26 9.3
25.0 0.08 0.7 0.9 1.0 2.0 24 8.4
275 0.07 0.5 0.8 07 32 1.4 7.8
300 023 0.5 05 07 1.9 22 6.6
325 0.07 0.4 0.4 07 2.0 3.0 6.3

Temp 1/Days to Stage Transition

Mean SE E-L1 | E-L2 | EL3f |EL3m| EP | E-A
10.4 051 0.155 0.076 0.053 0.035 0017  0.006
12.7 0.18| 0.742 0176  0.104  0.056 0012  0.008
15.1 0.14| 0465 0174 0.134 0.076 0032 0.014
175 012| 0526 0281 0176 0.101 0074  0.032
20.1 009 0.857 0414 0261 0.127 0111 0.043
225 010/ 1.084 0525 0310 0.170 0119  0.057
25.0 0068| 1.418 0624 0385 0216 0.143  0.085
275 0068| 2.028 0.778 0516 0.193 0.152  0.070
300 005 2.098 0975 0577 0277 0172  0.081
325 0.02] 2470 1250 0675 0.284 0153  0.078

Temp 1/Days in Stage

Mean SE Egg | L1 L2 | L | Lsm | P
10.4 051 0.155 0.148 0.179  0.103 0034  0.010
12.7 018 0.742 0231 0254 0.120 0016  0.026
15.1 0.14] 0465 0279 0578 0.178 0055  0.025
175 0.12| 0.526 0603 0469 0.239 0269  0.055
20.1 009 0.857 0.802 0702 0247 0866  0.071
225 010/ 1.084 1.017 0755 0.377 0392  0.108
25.0 006 1.418 1115 1.006 0489 0425  0.119
275 0.08| 2.028 1.261 1535  0.308 0721  0.128
30.0 005 2.098 1.823 1415 0532 0456  0.152
325 0.02] 2470 2533 1465  0.491 0332  0.158




Linear Regression Results (from Graph Pad Prism)
1/Days to Stage Transition

E-L1 | EL2 | E-L3f | EL3m | EP | E-A
Dev Min (x-intercept): 12.6 10.8 105 8.8 10.3 10.7
ADD (1/slope): 8.2 21.3 35.2 825 107.5 230.2
Range min: 15.0 15.0 15.0 15.0 17.5 17.5
Range max: 30.0 30.0 30.0 30.0 30.0 30.0

1/Days in Stage
Egg [ 11 ] L2 ] wf T em ] P

Dev Min (x-intercept): 9.5 10.9 9.3 6.6 11.5 10.4
ADD (1/slope): 103 11.7 14.3 47.2 29.8 127.9
Range min: 15.0 15.0 15.0 17.5 17.5 17.5
Range max: 30.0 30.0 30.0 30.0 30.0 30.0

Comparison of Transition vs. Stage Results

trans | by stage |diff (t-s)% diff (d/t

Egg-L1 82 9.5 -1.3  -152%
L1-L2 213 20.4 1.0 4.5%
L2-L3f 352 34.6 0.6 1.8%
L3f-L.3m 825 81.8 0.7 0.9%
L3m-P 107.5 111.6 -4.1 -3.8%

P-A

230.2 239.5 93  -4.0%




From Prism (Linear Regressions): missing values represent non-linearity

Temp Transition ADD by 1/Day
Mean SE E-L1 [ E-L2 | EL3f |EL3m | EP | E-A

104 0.51

12.7 0.18 0.14 1074 21.46 70.59

151 0.14 533 2445 34.36 82.36

175 0.12 9.42 24.00 40.31 86.74 97.81 218.17
20.1 0.09 8.75 2241 36.95 89.28 88.02 217.35
225 0.10 9.18 2239 39.05 81.06 102.89 210.33
25.0 0.06 8.75 2275 37.74 753 102.40 22117
275 0.06 7.36 21.51 33.07 97.17 112.78 242.08
30.0 0.05 8.31 19.70 33.87 76.76 11414 239.74
325 0.02 8.07 17.36 32.69 83.58

Temp Stage ADD by 1/Days
Mean SE Egg | L1 | L2 | L3f [ Lam | P

104 0.51

127 0.18 4.3 7.8 13.2 50.8

151 0.14 12.0 14.9 9.9 47.4

175 0.12 15.3 11.0 17.5 458 22.3 129.8
20.1 0.09 12.4 1.5 15.3 54.5 136.2
225 0.10 12.1 115 17.5 422 28.1 112.7
25.0 0.06 10.9 12.6 15.6 375 31.6 123.4
275 0.06 8.9 132 11.8 67.7 22.2 133.6
30.0 0.05 9.8 105 14.6 44.0 40.5 129.3
32.5 0.02 9.3 8.5 15.8 52.7




Transition ADD by 1/Day

Temp (mean) E-L1 | E12 | E-L3f | EL3m | EP | E-A
10.4
12.7
15.1 53 244 344 82.4
17.5 9.4 240 403 86.7 97.8 218.2
20.1 87 224 369 89.3 88.0 217.3
225 9.2 224 390 811 1029 210.3
25.0 8.8 227 377 753 1024 221.2
275 7.4 215 331 972 1128 2421
30.0 8.3 19.7 339 768 1141 239.7
325
mean 82 225 365 841  103.0 2248
SE 13 15 26 7.1 89 11.9
n 7 7 7 7 6 6
Regression ADD 8 21 35 83 108 230
% deviation -0.8% 54% 35% 19% -42% -2.3%
ADD Range min: 15.0 15.0 15.0 15.0 175 17.5
ADD Range max: 30.0 30.0 30.0 30.0 30.0 30.0
Stage ADD by 1/Days
Temp (mean) Egg | L1 | L2 L3f L3m | P
10.4
12.7
15.1 12.0 14.9 9.9
175 153 1.0 175 458 223 129.8
20.1 124 115 153 545 136.2
225 12.1 115 175 422 28.1 1127
25.0 109 126 156 375 316 123.4
275 8.9 13.2 11.8 67.7 222 133.6
30.0 9.8 105 146 44.0 405 129.3
325
mean 16 12.2 146 486 289 1275
SE 19 1.4 2.6 9.9 6.8 7.7
n 7 7 7 6 5 6
Regression ADD 10 12 14 47 30 128
% deviation 13.3% 41%  2.4% 31% -3.0% -0.3%
ADD Range min: 15.0 15.0  15.0 175 175 17.5
ADD Range max: 30.0 300 300 30.0 30.0 30




Temp % Time in Stage
Egg | L1 | L2 | L3f | L3m | P

104

127 1.1% 36% 3.3% 7.0% 53.8% 322%

151 3.1% 52% 2.5% 81% 26.6% 57.6%

175 6.4% 56% 72% 141% 12.5% 60.7%

201 5.3% 57% 65% 18.5% 5.3% 64.0%

225 5.5% 59% 79% 158% 152% 552%

25.0 4.8% 61% 68% 13.9% 16.0% 57.3%

275 3.6% 57% 47% 23.4% 10.0% 56.2%

30.0 4.0% 46% 59% 158% 18.4% 55.3%

325 3.3% 32% 55% 16.4% 24.2% 50.8%

Mean 412% 506% 558% 14.77% 20.22% 54.37%

SE 1.49% 098% 169% 4.69% 13.42% 8.58%

CcvV 36.14% 19.37% 30.23% 31.76% 66.38% 15.78%

Temp % Total Development

Mean SE E-L1 | E-L2 | EL3f |EL3m ]| E-P | E-A

104 0.51

12.7 018 057% 240% 4.07% 7.62% 34.82% 51.08%

151 014 167% 445% 579% 10.15% 2438% 55.24%

175 012 295% 552% 8.83% 15.34% 21.11% 49.20%

201 0.09] 252% 522% 8.30% 17.06% 19.55% 49.87%

225 010 248% 5.13% 8.70% 15.83% 22.71% 47.63%

250 0.06] 226% 5.13% 8.31% 14.85% 2237% 49.36%

275 0.06] 1688% 439% 6.61% 17.66% 22.39% 48.95%

30.0 0.05| 194% 4.18% 7.05% 14.71% 23.63% 50.43%

325 0.02] 161% 3.18% 5.89% 13.98% 2594% 51.02%
Mean| 197% 4.40% 7.06% 14.13% 24.10% 50.31%
SE| 066% 097% 153% 3.06% 416%  2.02%
CV] 33.39% 22.13% 21.65% 21.69% 17.28%  4.02%




Temp ADD Temp * Days to Stage Transition
Mean SE E-L1 | E-L2 | EL3f |EL3m ]| E-P | E-A

10.4 0.51 66.9

12.7 0.18 14.0 1.0 1.8 33 15.1 22.1
15.1 0.14 223 0.8 1.0 1.8 43 9.7
175 0.12 19.7 0.4 07 1.2 1.6 3.8
20.1 0.09 12.1 0.2 03 07 08 2.1
225 0.10 9.6 0.2 03 0.6 0.8 1.7
25.0 0.06 7.3 0.1 0.2 03 05 1.0
275 0.06 5.1 0.1 0.1 03 0.4 0.8
30.0 0.05 4.9 0.1 0.1 0.2 0.3 0.7
325 0.02 4.2 0.0 0.0 0.1 0.1 0.2

Temp ADD Temp * Days in Stage
Mean SE Egg | L1 ] L2 | 3f | Lam | P

10.4 0.51

12.7 0.18 0.2 0.8 07 15 11.8 7.0
15.1 0.14 0.3 05 0.2 08 25 5.4
175 0.12 0.2 0.2 03 05 0.4 2.2
20.1 0.09 0.1 0.1 0.1 0.4 0.1 1.3
225 0.10 0.1 0.1 0.1 03 02 0.9
25.0 0.06 0.0 0.1 0.1 0.1 02 0.5
275 0.06 0.0 0.0 0.0 02 0.1 0.4
30.0 0.05 0.0 0.0 0.0 0.1 0.1 0.4
325 0.02 0.0 0.0 0.0 0.0 0.0 0.1




For Deming Regressions

Temp Temp * Days to Stage Transition
Mean SE E-L1 [ E-L2 | EL3f |EL3m | EP | E-A
104 0.51 3.3 6.8 97 14.6 205 81.2
127 0.18 0.2 1.0 1.8 3.3 15.1 221
151 0.14 0.3 0.8 1.0 1.8 43 9.7
175 0.12 0.2 0.4 0.7 1.2 1.6 3.8
201 0.09 0.1 0.2 0.3 07 0.8 2.1
225 0.10 0.1 0.2 0.3 0.6 0.8 1.7
250 0.06 0.0 0.1 0.2 0.3 05 1.0
275 0.06 0.0 0.1 0.1 0.3 0.4 0.8
30.0 0.05 0.0 0.1 0.1 0.2 0.3 0.7
325 0.02 0.0 0.0 0.0 0.1 0.1 0.2
Temp Temp * Days in Stage
Mean SE Egg | L1 L2 | wf | tam | P
104 0.51 3.3 35 29 5.0 14.9 51.7
12.7 0.18 0.2 0.8 0.7 1.5 11.8 7.0
15.1 0.14 0.3 0.5 0.2 0.8 25 5.4
175 0.12 0.2 0.2 0.3 0.5 0.4 2.2
201 0.09 0.1 0.1 0.1 0.4 0.1 1.3
225 0.10 0.1 0.1 0.1 0.3 0.2 0.9
250 0.06 0.0 0.1 0.1 0.1 0.2 0.5
275 0.06 0.0 0.0 0.0 0.2 0.1 0.4
30.0 0.05 0.0 0.0 0.0 0.1 0.1 0.4
325 0.02 0.0 0.0 0.0 0.0 0.0 0.1

Data for Prism polynomial fit for egg development

Temp

Egg

104
127
151
175
20.1
225
250
275
30.0
325

0.155
0.742
0.465
0.526
0.857
1.084
1.418
2.028
2.098
1.743




APPENDIX B

Datasets and statistical analysis summary of Lucilia sericata nonlinear regressions for percent in

stage by temperature. Regression equations are :

Gaussian equation (a standard normal curve):

sl

Modified Gaussian equation (a form of Gaussian curve with a plateau at 100%):
~ 1(1x - b[\*
y =aexp > .

Cumulative Gaussian equation (a form of the Gaussian curve used for adults, to model a

sigmoidal increase to a plateau):

r=5 [1rar ()

Reversed cumulative Gaussian equation (a form of the cumulative Gaussian equation used for

eggs, to model a sigmoidal decrease from a plateau):

=3 [1-er (52

where x = development time (hours) and y = percent in stage. Where “interrupted” is indicated

on a regression, data were insufficient to fit a curve (typically this means we obtained too few
points in measuring portions of the transition curve). Where “ambiguous” is indicated on a
regression, the program could not reach a final solution by iterative (numerical) methods. The
analysis is from GraphPad Prism 6.0 which uses the Marquardt and Levenberg approach for non-

linear regression.
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APPENDIX C

Datasets and statistical analysis summary of Lucilia sericata nonlinear regressions for 50% stage

transition by temperature. Regression equation:

y = 100/(1+10"((LogEC50-x)*HillSlope))

where x = time (log time) and y = percent in stage. Where “interrupted” is indicated on a
regression, data were insufficient to fit a curve (typically this means we obtained too few points
in measuring portions of the transition curve). Where “ambiguous” is indicated on a regression,
the program could not reach a final solution by iterative (numerical) methods.. The analysis is
from GraphPad Prism 6.0 which uses the Marquardt and Levenberg approach for non-linear

regression.
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APPENDIX D
Datasets and statistical analysis of 1/day versus temperature for determining degree day
coefficients. Iterative testing for non-linearity (a violation of degree-day assumptions) resulted in

some data points being excluded, as indicated. The analysis is from GraphPad Prism 6.0.
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APPENDIX E

Datasets and statistical analysis of degree days versus temperature. For degree days to be valid

the linear regression should have zero slope. The analysis is from GraphPad Prism 6.0.
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