

Larval growth rate is not a major determinant of adult wing shape and eyespot size in the seasonally polyphenic butterfly Melanitis leda
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Appendix 2.
Details on statistical analyses.
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Figure A2.1. Density function of eyespot size combining all data, showing bimodal distributions, especially for Ghanaian population.
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Figure A2.2. Density function of eyespot size per treatment for the Temperature Experiment showing unimodal distributions within treatments.
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Figure A2.3. Density function of eyespot size per temperature for the Temperature and Humidity Experiment.
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Figure A2.4. Density function of eyespot size per temperature for the Host Plant Experiment for plants with N > 7.
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Figure A2.5. Density function of wing shape (square root of relative fore-wing tip area) combining all data, showing bimodal distributions, especially for Ghanaian population.
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Figure A2.6 Density function of wing shape (square root of relative fore-wing tip area) per treatment for the Temperature Experiment showing unimodal distributions within treatments.

[image: A graph of a number of objects

Description automatically generated with medium confidence]
Figure A2.7 Density function of wing shape (square root of relative fore-wing tip area) per temperature for the Temperature and Humidity Experiment.
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Figure A2.8. Density function of wing shape (square root of relative fore-wing tip area) per temperature for the Host Plant Experiment for plants with N > 7.




Table A2.1. Results of simple regressions within treatment and sex combinations as illustrated in Figure 8 of the main text. 
[image: ]


Table A2.2. Results of simple regressions within treatment and sex combinations as illustrated in Figure 9 of the main text.
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Table A2.3. Results of mixed models sorted by AICc values.
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Table 1

Exp. Temp.Humidity Plant sex N Sleeves Estimate S. E. Statistic p-value

R

2

Adj. R

2

Temperature Experiment, Ghanaian population

19 C 75% Z. m. y female 39

9

0.90 0.99 0.91 0.37 0.02 0.00

22 C 52

9

3.06 1.17 2.62 0.01 0.12 0.10

25 C 37

9

0.75 1.41 0.54 0.60 0.01 -0.02

28 C 23

9

1.63 1.00 1.62 0.12 0.11 0.07

31 C 25

8

0.62 1.61 0.39 0.70 0.01 -0.04

19 C male 44

9

1.83 0.71 2.57 0.01 0.14 0.12

22 C 32

9

0.89 1.51 0.59 0.56 0.01 -0.02

25 C 40

9

-0.96 0.94 -1.01 0.32 0.03 0.00

28 C 41

8

-0.78 1.00 -0.78 0.44 0.02 -0.01

31 C 31

8

-0.94 1.00 -0.94 0.35 0.03 0.00

Temperature and Humidity Experiment, Indian population

18 C 85% Z. m. y female 8 4 -3.78 6.19 -0.61 0.56 0.06 -0.10

21 C 55% 10 4 6.28 2.11 2.98 0.02 0.53 0.47

27 C 55% 14 5 -3.21 8.37 -0.38 0.71 0.01 -0.07

33 C 55% 7 2 0.96 7.79 0.12 0.91 0.00 -0.20

18 C 85% male 8 4 1.80 4.35 0.41 0.69 0.03 -0.13

21 C 55% 14 4 6.01 2.87 2.10 0.06 0.27 0.21

27 C 55% 8 4 -11.87 11.41 -1.04 0.34 0.15 0.01

33 C 55% 9 4 -1.76 3.04 -0.58 0.58 0.05 -0.09

33 C 85% 3 2 -12.29 29.43 -0.42 0.75 0.15 -0.70

Host Plant Experiment, Indian population

24 C 69% Z. m. y female 8 5 -0.79 2.10 -0.38 0.72 0.02 -0.14

P. p. 18 10 0.44 1.08 0.41 0.69 0.01 -0.05

O. c. 12 8 -0.90 2.09 -0.43 0.68 0.02 -0.08

S. b. 19 9 0.43 1.35 0.32 0.75 0.01 -0.05

R. c. 8 5 -1.21 2.42 -0.50 0.64 0.04 -0.12

E. unid 8 6 -2.49 2.86 -0.87 0.42 0.11 -0.04

E. i. 20 9 1.80 0.92 1.96 0.07 0.18 0.13

M. r. 10 4 3.66 2.50 1.46 0.18 0.21 0.11

P. p. male 18 9 1.87 1.34 1.40 0.18 0.11 0.05

O. c. 13 8 1.48 2.02 0.73 0.48 0.05 -0.04

S. b. 20 11 1.15 1.18 0.98 0.34 0.05 0.00

R. c. 15 9 3.13 1.42 2.21 0.05 0.27 0.22

C. f. 8 2 1.93 6.32 0.30 0.77 0.02 -0.15

E. unid 9 5 18.51 9.21 2.01 0.08 0.37 0.28

E. i. 20 9 2.14 1.33 1.60 0.13 0.12 0.08

M. r. 15 6 1.06 1.21 0.87 0.40 0.06 -0.02
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Exp. Temp Humidity Plant sex N Estimate S. E. Statistic p-value

R

2

Adj. R

2

Temperature Experiment, Ghanaian population

31 C 75% Z. m. y female 25 -0.94 0.96 -0.98 0.34 0.04 0.00

28 C 23 -0.70 0.48 -1.44 0.16 0.09 0.05

25 C 37 -1.22 0.62 -1.99 0.05 0.10 0.08

22 C 52 -1.26 0.51 -2.48 0.02 0.11 0.09

19 C 39 -1.55 0.93 -1.67 0.10 0.07 0.05

31 C male 31 -1.01 0.61 -1.66 0.11 0.09 0.05

28 C 41 -1.15 0.62 -1.84 0.07 0.08 0.06

25 C 40 -2.03 0.70 -2.91 0.01 0.18 0.16

22 C 32 -3.03 0.78 -3.87 0.00 0.33 0.31

19 C 44 -3.02 0.88 -3.43 0.00 0.22 0.20

Temperature and Humidity Experiment, Indian population

18 C 85% Z. m. y female 8 -1.73 2.25 -0.77 0.47 0.09 -0.06

21 C 55% 10 -1.78 2.06 -0.86 0.41 0.08 -0.03

27 C 55% 14 -1.48 2.01 -0.74 0.47 0.04 -0.04

33 C 55% 7 -4.66 3.53 -1.32 0.24 0.26 0.11

18 C 85% male 8 -2.45 4.73 -0.52 0.62 0.04 -0.12

21 C 55% 14 -6.70 2.23 -3.01 0.01 0.43 0.38

27 C 55% 8 -1.31 5.07 -0.26 0.80 0.01 -0.15

33 C 55% 9 2.18 1.99 1.10 0.31 0.15 0.03

33 C 85% 3 12.21 12.25 1.00 0.50 0.50 0.00

Host Plant Experiment, Indian population

24 C 69% Z. m. y female 7 1.86 1.26 1.48 0.20 0.30 0.16

P. p. 17 -0.49 0.67 -0.73 0.48 0.03 -0.03

O. c. 12 -0.20 0.97 -0.21 0.84 0.00 -0.10

S. b. 18 -0.57 0.81 -0.70 0.49 0.03 -0.03

E. unid 8 -1.90 2.27 -0.83 0.44 0.10 -0.05

E. i. 20 -1.56 0.57 -2.73 0.01 0.29 0.25

M. r. 9 -1.66 1.30 -1.28 0.24 0.19 0.07

P. p. male 18 -1.98 1.06 -1.87 0.08 0.18 0.13

O. c. 13 -2.95 0.84 -3.51 0.00 0.53 0.48

S. b. 19 -1.93 0.68 -2.85 0.01 0.32 0.28

R. c. 15 -3.07 0.91 -3.38 0.00 0.47 0.43

C. f. 9 -2.10 3.39 -0.62 0.56 0.05 -0.08

E. unid 9 -10.98 6.72 -1.63 0.15 0.28 0.17

E. i. 18 -0.76 1.00 -0.76 0.46 0.03 -0.03

M. r. 15 0.12 1.18 0.10 0.92 0.00 -0.08
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DREDGE RESULTS:

Growth rate

Temperature Experiment

Eyespot size

(Intercept) grwth_rate sex Temp grwth_rate:sex sex:Temp df logLik AICc delta weight

0.02712 1.56791 + + + + 13 807.2976 -1587.5551 0.0000 0.8713

0.04380 0.66469 + + NA + 12 803.7477 -1582.6066 4.9486 0.0734

0.05608 NA + + NA + 11 802.1713 -1581.5926 5.9625 0.0442

0.04226 0.82775 + + NA NA 8 796.8194 -1577.2331 10.3220 0.0050

0.04198 0.67849 NA + NA NA 7 794.8315 -1575.3483 12.2068 0.0019

0.04433 0.75885 + + + NA 9 796.9017 -1575.2949 12.2602 0.0019

0.05730 NA + + NA NA 7 794.3893 -1574.4639 13.0912 0.0013

0.05487 NA NA + NA NA 6 793.1461 -1574.0568 13.4983 0.0010

0.00690 4.15096 + NA NA NA 4 605.2686 -1202.4259 385.1293 0.0000

0.00679 4.15436 + NA + NA 5 605.2687 -1200.3698 387.1853 0.0000

0.00099 4.04214 NA NA NA NA 3 598.1227 -1190.1787 397.3764 0.0000

0.13740 NA NA NA NA NA 2 474.3338 -944.6343 642.9208 0.0000

0.14040 NA + NA NA NA 3 474.6885 -943.3104 644.2447 0.0000

Wing shape

(Intercept)grwth_rate+C68:L82 sex Temp grwth_rate:sex sex:Temp df logLik AICc delta weight

0.20323 -0.47958 + + + NA 10 893.1273 -1765.6315 0.0000 0.9603

0.21513 -0.87894 + + NA NA 9 888.8290 -1759.1495 6.4819 0.0376

0.19920 NA + + NA NA 8 884.8949 -1753.3841 12.2474 0.0021

0.20074 -0.40144 + + + + 14 885.2913 -1741.3791 24.2523 0.0000

0.20777 -0.78122 + + NA + 13 883.7159 -1740.3918 25.2397 0.0000

0.19338 NA + + NA + 12 880.6250 -1736.3611 29.2704 0.0000

0.20827 -1.85606 + NA + NA 6 858.3803 -1704.5253 61.1061 0.0000

0.22045 -2.23163 + NA NA NA 5 855.2399 -1700.3123 65.3192 0.0000

0.14508 NA + NA NA NA 4 831.7654 -1655.4193 110.2121 0.0000

0.21679 -1.92668 NA + NA NA 8 797.7333 -1579.0609 186.5706 0.0000

0.18043 NA NA + NA NA 7 786.0443 -1557.7739 207.8576 0.0000

0.23933 -3.23313 NA NA NA NA 4 782.1486 -1556.1858 209.4457 0.0000

0.12749 NA NA NA NA NA 3 738.6606 -1471.2545 294.3770 0.0000

Temperature and Humidity Experiment

Eyespot size

(Intercept) grwth_rate Humidity sex Temp grwth_rate:sex sex:Temp df logLik AICc delta weight

-0.01207 4.9230 NA NA NA NA NA 4 138.9639 -269.4150 0.0000 0.9157

0.01344 4.4308 + NA NA NA NA 5 137.5379 -264.2965 5.1185 0.0708

-0.01258 4.9239 NA + NA NA NA 5 135.1801 -259.5810 9.8340 0.0067

-0.01629 5.0467 NA + NA + NA 6 136.1008 -259.0964 10.3186 0.0053

0.01323 4.4315 + + NA NA NA 6 133.7357 -254.3661 15.0489 0.0005

0.00856 2.8970 NA NA + NA NA 7 134.9161 -254.3389 15.0761 0.0005

0.01119 4.4967 + + NA + NA 7 134.6258 -253.7584 15.6566 0.0004

0.06617 NA NA NA + NA NA 6 132.0561 -251.0070 18.4080 0.0001

0.02223 3.1111 + NA + NA NA 8 132.5063 -247.0667 22.3483 0.0000

0.00858 2.8952 NA + + NA NA 8 131.1526 -244.3592 25.0558 0.0000

0.00544 2.9975 NA + + + NA 9 132.0562 -243.6466 25.7684 0.0000

0.07367 NA + NA + NA NA 7 129.4723 -243.4512 25.9638 0.0000

0.16779 NA + NA NA NA NA 4 125.7795 -243.0462 26.3688 0.0000

0.14393 NA NA NA NA NA NA 3 123.7906 -241.2775 28.1375 0.0000

0.06787 NA NA + + NA NA 7 128.3576 -241.2218 28.1932 0.0000

0.02183 3.1202 + + + NA NA 9 128.7441 -237.0225 32.3925 0.0000

0.01872 3.2075 + + + + NA 10 129.6452 -236.2348 33.1802 0.0000

0.07537 NA + + + NA NA 8 125.7776 -233.6093 35.8057 0.0000

0.16869 NA + + NA NA NA 5 122.0668 -233.3543 36.0607 0.0000

0.14408 NA NA + NA NA NA 4 120.1118 -231.7109 37.7041 0.0000

-0.00389 3.0838 NA + + + + 12 126.1378 -223.8185 45.5965 0.0000

0.00426 2.6542 NA + + NA + 11 123.9774 -222.2365 47.1786 0.0000

0.05726 NA NA + + NA + 10 121.3990 -219.7425 49.6725 0.0000

0.01004 3.1469 + + + + + 13 123.6733 -216.0711 53.3439 0.0000

0.01611 2.8762 + + + NA + 12 121.5158 -214.5744 54.8406 0.0000

0.06415 NA + + + NA + 11 118.7822 -211.8462 57.5689 0.0000

Wing shape

(Intercept) grwth_rate Humidity sex Temp grwth_rate:sex sex:Temp df logLik AICc delta weight

0.25827 -3.7468 NA NA NA NA NA 4 175.9240 -343.3353 0.0000 0.6449

0.26816 -3.7834 NA + NA NA NA 5 175.9333 -341.0874 2.2479 0.2096

0.27529 -4.0182 NA + NA + NA 6 176.5741 -340.0430 3.2923 0.1243

0.24681 -3.5341 + NA NA NA NA 5 173.2576 -335.7360 7.5993 0.0144

0.25716 -3.5827 + + NA NA NA 6 173.2346 -333.3640 9.9713 0.0044

0.26363 -3.7904 + + NA + NA 7 173.8011 -332.1089 11.2263 0.0024

0.22764 -1.7150 NA NA + NA NA 7 169.1775 -322.8618 20.4735 0.0000

0.19322 NA NA NA + NA NA 6 166.9282 -320.7510 22.5842 0.0000

0.24863 -2.4233 NA + + NA NA 8 168.5053 -319.0646 24.2707 0.0000

0.25525 -2.6453 NA + + + NA 9 169.1589 -317.8520 25.4833 0.0000

0.21873 -1.8151 + NA + NA NA 8 166.3492 -314.7525 28.5827 0.0000

0.19874 NA NA + + NA NA 7 165.0092 -314.5251 28.8101 0.0000

0.18792 NA + NA + NA NA 7 163.9797 -312.4661 30.8691 0.0000

0.23822 -2.5439 + + + NA NA 9 165.6999 -310.9340 32.4013 0.0000

0.24516 -2.7468 + + + + NA 10 166.3256 -309.5956 33.7396 0.0000

0.11910 NA + NA NA NA NA 4 157.4788 -306.4448 36.8904 0.0000

0.19357 NA + + + NA NA 8 162.0248 -306.1037 37.2315 0.0000

0.13994 NA NA NA NA NA NA 3 154.7597 -303.2156 40.1197 0.0000

0.12739 NA + + NA NA NA 5 155.6760 -300.5728 42.7624 0.0000

0.14805 NA NA + NA NA NA 4 153.0744 -297.6359 45.6993 0.0000

0.24778 -2.1516 NA + + + + 12 160.5750 -292.6929 50.6424 0.0000

0.25174 -2.3577 NA + + NA + 11 158.9102 -292.1021 51.2332 0.0000

0.20419 NA NA + + NA + 10 155.6156 -288.1755 55.1597 0.0000

0.23453 -2.1505 + + + + + 13 157.8007 -284.3261 59.0092 0.0000

0.24160 -2.4748 + + + NA + 12 156.0970 -283.7368 59.5985 0.0000

0.19910 NA + + + NA + 11 152.6395 -279.5608 63.7745 0.0000

Host Plant Experiment

Eyespot size

(Intercept) grwth_rate plant sex grwth_rate:sex df logLik AICc delta weight

0.23522 1.3656 NA + + 6 553.8991 -1095.4714 0.0000 0.7943

0.21850 1.8920 NA + NA 5 551.5012 -1092.7698 2.7016 0.2057

0.20931 1.8104 NA NA NA 4 535.9471 -1063.7397 31.7317 0.0000

0.27900 NA NA + NA 4 535.8823 -1063.6101 31.8614 0.0000

0.26764 NA NA NA NA 3 522.6563 -1039.2202 56.2512 0.0000

0.25239 0.5607 + + + 22 513.3207 -978.4422 117.0292 0.0000

0.22967 1.2534 + + NA 21 510.1426 -974.4670 121.0044 0.0000

0.26901 NA + + NA 20 505.5829 -967.7090 127.7625 0.0000

0.21990 1.2358 + NA NA 20 494.6373 -945.8178 149.6536 0.0000

0.25867 NA + NA NA 19 490.6876 -940.2604 155.2110 0.0000

Wing shape

(Intercept) grwth_rate plant sex grwth_rate:sex df logLik AICc delta weight

0.18031 -1.2264 NA + + 6 610.0023 -1207.6725 0.0000 0.9063

0.19712 -1.7534 NA + NA 5 606.6847 -1203.1332 4.5394 0.0937

0.14103 NA NA + NA 4 585.9307 -1163.7046 43.9679 0.0000

0.18662 -1.9052 NA NA NA 4 561.2154 -1114.2740 93.3986 0.0000

0.17432 -0.9356 + + + 22 570.4691 -1092.6682 115.0043 0.0000

0.19289 -1.5013 + + NA 21 567.4171 -1088.9519 118.7207 0.0000

0.12519 NA NA NA NA 3 542.9895 -1079.8853 127.7873 0.0000

0.14581 NA + + NA 20 557.0824 -1070.6502 137.0223 0.0000

0.17977 -1.5399 + NA NA 20 517.3263 -991.1380 216.5345 0.0000

0.13123 NA + NA NA 19 510.1627 -979.1588 228.5137 0.0000
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