Additional file 3:

Reaction norm graphs and minimum adequate models for all life history traits.

3A: Total development time

4.5 Bicyclus anynana 4.5+ Bicyclus safitza 4.5 Mycalesis mineus 451 Mycalesis perseoides 457 Heteropsis iboina
Effects of developmental temperature on total development time (d) in § k. z 2 i 4'2 z 1 z 2]
ANY, SAF, MIN, PER and IBO. The mean value is plotted as a function £, £ £ s £, ..
of temperature and error bars represent 95% confidence intervals. 5 § E E §
Females and males are represented by the solid and dotted lines, 5 18 ; 361 ; 38 ; 36 ; 364
respectively. H 2 2 £ 2
2 a3 2 334 2 33 233 2 334
Minimum adequate models of the effect of developmental temperature
and sex on the same trait. Statistical significance is indicated as: o 30l O A —— O . ——— ol
2 2 25 27 21 23 25 27 21 23 25 27 21 23 25 27 21 23 25 27
* P <0.03, ** P <0.01, *** P <0.001. Tomporature Temperature Temperature Temperature Tomperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
Total development time (d) (log) Temperature 35350 3 272 ¥ 112745 3 350 ¥ 1 650.1 3 202 ¥** 113614 3 353 % 15969 3 393w
Sex 238.2 1 272 ¥ | 374 1 350 kxE 6.5 1 202 * 32.6 1 353 ¥ 1 209 1 393 wEx
Temperature x Sex 3.6 3 350 * 2.6 3 353 *
3B: Larval development time 4.2 Bicyclus anynana 4.29 Bicyclus safitza 4.2 Mycalesis mineus 421 Mycalesis perseoides 427 Heteropsis iboina
Effects of developmental temperature on larval development time (d) in ,E S i & i - i 28 é &
ANY, SAF, MIN, PER and IBO. The mean value is plotted as a function E 16 i a6 i s i - £ sol
of temperature and error bars represent 95% confidence intervals. _§ § %i ;Ea %
Females and males are represented by the solid and dotted lines, £33 g 33 LR g3 g 9
respectively. ; ; ; ; ;
£ 30 2 3.04 2 3.0 2 3.0 2 3.04
Minimum adequate models of the effect of developmental temperature
and sex on the same trait. Statistical significance is indicated as: 2 274 ——— 2 2r———
2z TZJ 25 27 21 23 25 27 21 23 25 27 21 23 25 27 21 23 25 27
* P <0.05, ** P <0.01, *** P <0.001. emperature Temperature Temperaturo Temporature Tomperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
Larval development time (d) (log) Temperature 1939.0 3 272 *¥¥* | 7585 3 350  ¥F* 1 444.6 3 202 *¥** | 816.8 3 356 *¥** | 353.0 3 393 wEx
Sex 348.0 1 272 ¥ 1 69.9 1 350  kxx 213 1 202 *¥* 1 51.6 1 356 ¥** | 36.5 1 393w
Temperature x Sex 3.9 3 350 *




3C: Pupal development time

28

Bicyclus anynana 28 Bicyclus safitza Mycalesis mineus 7 Mycalesis perseoides 289 Heteropsis iboina
Effects of developmental temperature on pupal development time (d) in i 25 5 25 _E 25 E 25 E 254
ANY, SAF, MIN, PER and IBO. The mean value is plotted as a function E § § § %
of temperature and error bars represent 95% confidence intervals. § 22 5 22 5 22 Eé 224 E- 22
Females and males are represented by the solid and dotted lines, ;: 3 : % é
respectively. } 19 ;; 19 g 18 '_g 184 E; 184
Minimum adequate models of the effect of developmental temperature
and sex on the same trait. Statistical significance is indicated as: W 161 L B B
21 23 25 27 21 23 25 27 2 23 25 27 21 23 25 27

3k P <0.05, skek P <0.01, seskeok P <0001 . Temperature Temperature Temperature Temperature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
Pupal development time (d) (log) Temperature 941.7 3 269 ¥FE 117652 3 353 ¥xx 112248 3 202 ¥** 125144 3 356 ¥** 1 833.0 3 390 EEE

Sex 89.2 1 269  *¥** | 30.3 1 353 k¥¥% | 058 1 202 Fxx 1 30.2 1 356 *** | 30.6 1 390 xEE

Temperature x Sex 5.5 3 269 3.0 3 390 *
3D: Growth rate 0.35 Bicyclus anynana 0.36 Bicyclus safitza 0.35 Mycalesis mineus 0.357 Mycalesis perseoides 0.35 Heteropsis iboina
Effects of developmental temperature on growth rate (mg/d) in ANY, R B ~ ~ ~
SAF, MIN, PER and IBO. The mean value is plotted as a function of "—ém !"?'”' !g:"'“ '!E':"'“ S:“s'
temperature and error bars represent 95% confidence intervals. Females N H 3 = 5
and males are represented by the solid and dotted lines, respectively. E 5 5 g s ==

50.15 50.15- 5“'15 50.15 50.15- c
Minimum adequate models of the effect of developmental temperature
and sex on the same trait. Statistical significance is indicated as:
* P <0.05, ** P <0.01, *** P <0.001. 0.0 ———————— 0 o LT —— 005
2z 2 25 27 21 23 25 27 21 23 25 27 21 23 25 27 21 23 25 27
Temperature Temperature Temperature Temperature Temperature

Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
Growth rate (mg/d) log(mg)/d | Temperature 16302 3 269  *¥* | 628.8 3 350  kFx 13347 3 199  *** | 646.4 3 349 x¥x 12435 3 390 EwE

Sex 95.5 1 269 ¥ 16.8 1 350 kxx 8.8 1 199 oK 16.5 1 349 wwE 2.8 1 390  0.09

29 3 350 *

Temperature x Sex




3E: Pupal mass

3.

4

Bicyclus anynana

Bicyclus safitza

Mycalesis mineus Mycalesis perseoides 3401 Heteropsis iboina
Effects of developmental temperature on pupal mass (mg) in ANY, SAF, 290 290 §/§_—4\{ 290 H&i 2% 290
MIN, PER and IBO. The mean value is plotted as a function of £ B 3 B {"} 5 3
temperature and error bars represent 95% confidence intervals. Females E 240 £ 20 e ‘} fa0 { £ 20 W £ 2401
and males are represented by the solid and dotted lines, respectively. H i\ifff\{ H 4 E‘ ;“ BB E‘ {,/}"‘\i
S e 5
Minimum adequate models of the effect of developmental temperature 190 - 190 190 o] 2 150 §_§ 5.
and sex on the same trait. Statistical significance is indicated as: g .
* P <0.05, ** P <0.01, *** P <0.001. [ I s = & R % = P R S P S .
Temperature Temperature Temperature Temperature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
Pupal mass (mg) Temperature 10.0 3 272 ¥ 1 11.6 3 350 kxx 9.3 3 202 kxx12.3 3 349 wwE 9.1 3 393w
Sex 653.8 1 272 *¥¥* 15363 1 350  ¥xx | 728 1 202 ¥¥x 12037 1 349 xxx 12710 1 393 wwE
Temperature x Sex 54 3 350 e 3.0 3 349 *
3F: Total Wing area 200 Bicyclus anynana 2004 Bicyclus safitza 200 Mycalesis mineus 20071 Mycalesis perseoides 2004 Heteropsis iboina
Effects of developmental temperature on total wing area (mm?) in ANY, _ H\{\i
SAF, MIN, PER and IBO. The mean value is plotted as a function of | £ ™ i %4{\*\ B [
temperature and error bars represent 95% confidence intervals. Females g §——-§\+_.§ a é--..ﬂ;__‘ a n }/I'—{»——{ a %
and males are represented by the solid and dotted lines, respectively. 3 H -Q“--t} = . =
& 120 2 1204 3 120 }___‘ 3 120 & 1204 {.
Minimum adequate models of the effect of developmental temperature ‘E""‘:'?--.__ﬁ g--u«}---«:&,.__ﬁ "“§----§\H§
and sex on the same trait. Statistical significance is indicated as: ]
*P <0.05, ** P <0.01, *** P <0.001. 0 ———————— a0 84—
21 23 25 27 21 23 25 27 21 23 25 27 2 23 25 7
Temperature Temperature Temperature Temperature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
Total wing area (mm>) Temperature 35 3 272 * 22.7 3 350 kxE 9.2 3 200 Fxx 125 3 353 xxx 211 3 393 wwE
Sex 14318 1 272 ¥ 110416 1 350  kxx1707.2 1 200 ¥ 111557 1 353 ¥¥¥ 14820 1 393w
Temperature x Sex 37 3 350 * 32 3 353 *




3G: Adult dry mass

40 Bicyclus anynana 404 Bicyclus safitza 40 Mycalesis mineus 409 Mycalesis perseoides 409 Heteropsis iboina
Effects of developmental temperature on adult dry mass (mg) in ANY, 30 30 ('/*/L\{ 30 30 30
SAF, MIN, PER and IBO. The mean value is plotted as a function of g = g B H {/_‘}\{ H }/i_"—‘i H f—r—/‘\i
temperature and error bars represent 95% confidence intervals. Females _E 20 E 20 5 20 E 20 E 204
and males are represented by the solid and dotted lines, respectively. L g A S i R i S sng § -y
[ S "m0
Minimum adequate models of the effect of developmental temperature 10 g 10 10 10 10 ©ra
and sex on the same trait. Statistical significance is indicated as:
sk skek seskeok E u r— B e ——
P <0.05, P<0.01, P <0.001. " f-’ 5 2 s = =& s % = s = & s = &
-emperature Temperature Temperature Temperature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
Adult dry mass (mg) Temperature 14.1 3 265  FEE 1.3 3 347 027 | 49 3 200 oK 135 3 350 ¥ 723 3 371 HAE
Sex 29236 1 265  *¥** 11637.0 1 347  kxx 15752 1 200 *** 116777 1 350 ¥ 130062 1 371 HkE
Temperature x Sex 4.0 3 265 ok 6.1 3 347 kxx 5.6 3 350 45 3 371 *
3H: Adult fat content 0.3 Bicyclus anynana 0.3 Bicyclus safitza 0.3 Mycalesis mineus 0.37 Mycalesis perseoides 0.3 Heteropsis iboina
. [
Effects of developmental temperature on adult fat content (%) in ANY, §
SAF, MIN, PER and IBO. The mean value is plotted as a function of Z % % oz f: oz §°'2 §°'2
temperature and error bars represent 95% confidence intervals. Females : ‘\i—(u\{ i % % [ N %
and males are represented by the solid and dotted lines, respectively. g ” E i E i 5 i ;\‘\f: 3 i % '§§
Minimum adequate models of the effect of developmental temperature “}
and sex on the same trait. Statistical significance is indicated as:
*P <0.05, ** P <0.01, *** P <0.001. 0.0 0.0 L T—— ool oo L m———
2 23 25 z 2 23 25 27 2 23 25 27 21 23 25 27 21 23 25 27
Temperature Temperature Temperature Temperature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
Adult fat content (%) Temperature 24.1 3 264 FEE 1.4 3 345 025 1.4 3 199 025 | 42.1 3 352w 4.6 3 360 oK
Sex 739.8 1 264 *** 1 70.6 1 345  * 1100.7 1 199  *** | 525.6 1 352 *¥¥* 11950 1 360  EEE
3.1 3 264 *

Temperature x Sex




31: Abdomen ratio

Bicyclus anynana

08 Bicyclus safitza

Mycalesis mineus

081 Mycalesis perseoides

08 Heteropsis iboina

07 P/'_A/J

Effects of developmental temperature on the abdomen ratio (%) in ANY, 0T 5 —# 01 07 or
SAF, MIN, PER and IBO. The mean value is plotted as a function of £ § I-’//. % %X’H § I/'/.——. é:’,
temperature and error bars represent 95% confidence intervals. Females - 086 h 06 § 06 '::: 08 § 06
E £ £ £ H
and males are represented by the solid and dotted lines, respectively. g 3 . U S z e 3 gorer Borr B :
Minimum adequate models of the effect of developmental temperature 0.5+ §-""§""ﬂ§-.__~§ 05 05 % 05 05 §v..,§u_.§.-"'§
and sex on the same trait. Statistical significance is indicated as:
* P <0.05, ** P <0.01, *** P <0.001. My L T —— e o ol
21 23 25 27 21 23 25 27 21 23 25 27 21 23 25 27
Temperature Temperature Temperature Temperature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
Abdomen ratio (%) Temperature 7.3 3 265  *F* | 419 3 347 *** | 20.9 3 200  *** | 40.1 3 350  FEE 7.1 3 374 wEx
Sex 41982 1 265 ¥ 119158 1 347  ¥** 115378 1 200  *** 13286.6 1 350  *¥** 162884 1 374wk
Temperature X Sex 6.1 3 265 FFE 5.9 3 347 ok 6.5 3 350  FEE




