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Continuous Vs discrete variation

Continuousrariation Discrete variation

Arctiaplantaginis Heliconiusiumata

silvana illustris  tarapotensis aurora

FromCaritaet al., 2011,BehavioraEcology.

FromJoronet al., 2011, Nature.



Discrete morphs have fascinated biologists for a long time

EdmundBriscoFord

Ronald Aylmer Fisher

Charles Darwin Gregor Mendel

Pisumsativum Cepeanemoralis Callimorphadominula

Primula sp.

Round Yellow Inflated Green

&

&
e
A
Ny

Wrinkled Green Constricted Yellow White




Continuous vs discrete variation: genetic factors

Number of loci
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Continuous vs discrete variation: ecological discontinuity

Disruptive selection

00O i OO0
OO0 m) —>
C
O OO E
©00 colour : ©0O0O
\ >4 > 4
= 2
5 Q
=¥ =
3 3
colour ' Ecological factor colour '

~background



frequency

frequency

Continuous vs discrete variation: ecological discontinuity
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Ecological discontinuity and disruptive selection

Peromyscusp. Gasterosteusiculeatus Geospizap.

Ecological factosometimesunknown
(Disruptive) selection inferred rather than estimated

- A single level of ecological discontinuity studied
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T. poppensis
T. californicum
T. knulli
8 Iandelsensis)
T. petita ¥ T. podura

T. sp. 'cuesta ridge'

/‘
T. cristinae ~

T. chumash

T. bartmani

T. boharti

11 sexual species (root ~ 30Mya
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Bodycolourationin Timemasp.

T.chumash
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Genetically encodedVlloutreixet al. Science 2020)
Different degrees of discontinuity, but never formally quantified

We never quantified host plant colouration (leaves vs stems)




T.chumash

T.cristinae T.bartmani
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T.chumash
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Smplingof Timemanatural populations

»Sampling of natural populations in 2015 plus previous
samplingn 2013(3 populations,881insects,3 species)



Quantification of colourin Timemasp.

t

15_0580 EEE
0c o6l 8l Ll T landeisensis Zl Ll (

l , l ’ BCBOG Q ' i
| IHllIIII lIIIlIlll IIIIIIIII |||||IIIIIIIII|IIIIHIIIIIIIIIIIIlIIIIIIIHIIHH IIIIIIIH IIII,IIH

» Standardized pictures

Amount of red, green and blue



Quantification of colourin Timemasp.

(b) RG - GB color space

» Standardizegpictures

Amount of red, green and blueolour

Colour space: Red/Green (RG) and Green/Bluer@iB3g Endler 2012)



Colour morphs ardess discontinuousn T.chumash

(a) T. chumash (b) T. bartmani (c) T. cristinae (d) Timema distances
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Quantification of hostplants colour

‘ (a)T. cfmmash k (b) T. bartmani ~ . (c) T. cristinae
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Approach similar tdimemafor quantifying the colour of host plan{$ species, 203amples, 78neasurements, both
leaves and stems)



T.O K dzY | hadts&rd less discontinuous

(a) T. chumash
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(b) T. bartmani

(f) T. bartmani hosts
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(c) T. cristinae

(g) T. cristinae hosts
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(h) Host distances

T. chumash T. bartmani T. cristinae
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Mark recapture on different host plants if.chumash

T.chumash

Green Int. Melan.



Disruptive selection varies between host plants

T.chumash
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Disruptive selection varies between host plants
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Disruptive selection varies between host plants

T.chumash

Green Int. Melan.

More continuoushost plant Highlydiscontinuoudhost plants
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