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(The wings of the cabbage butterfly are white due to longitudinal ridges
and cross-ribs studded with ovoid beads.)
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“The small white, P. [Pieris] rapae, offers an interesting example of the biology of wing
coloration. Both sexes of this butterfly species are rather featureless for human eyes, except for
slight differences in the black spots, small wing areas where the wing scales contain melanin. The
white color is caused by strongly scattering structures in the wing scales (Stavenga et al., 2004).
The reflectance is only high above 450 nm, but it is minor below 400 nm, because the scales of
male P. rapae crucivora contain a substantial amount of UV-absorbing pteridins.” (Stavenga and
Arikawa 2006:314)
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The coloration of nocturnal moths is generally rather inconspicuous, and when there are clear
color patterns they tend to be disruptive, so that they serve to camouflage the moths from
predators. Many crepuscular moths and especially the diurnal moths and butterflies are famous
for their bright colors, however. The evolution of wing colors, for display and/or camouflage, will
presumably have influenced the evolution of visual color discrimination, depending on the
animal's behavior and its habitat.

This creates a distinct coloration for the butterflies, because of their capacity to detect UV light.
The wings of female P. rapae crucivora hardly contain absorbing pigment, so that they are
whitish, even for butterfly vision. As was described above, the eyes of male and female P. rapae
crucivora differ in the short-wavelength receptors . The difference is caused by a violet-absorbing
pigment in the eyes of the males, which can be observed in vivo via its fluorescence. Presumably
the short-wavelength receptors are involved in color discrimination in the blue and (ultra)violet
wavelength ranges, as the males search for females specifically in the shade where UV contrast is
strongest.

The European subspecies P. rapae rapae does not feature the distinct sexual dichroism of the
Japanese small white . The sexual dichroism of the small white appears to change gradually along
the globe, but the evolutionary forces that have driven this global gradient need further study.

Sexual dichroism is a common feature of the sulphurs , the subfamily that together with the
whites constitutes the Pieridae. The sulphurs have a dominant yellow or orange coloration,
because ultraviolet- and blue-absorbing pteridins suppress the scattering in the short-wavelength
range. The wings of the males of most sulphur species are not black in the ultraviolet, however,
because the scales at the upper side are highly folded, thus forming multilayers that strongly
reflect in the ultraviolet . The UV iridescence combined with the yellow/orange scattering creates
a purplish color, at least as seen by the butterflies. A purple color is indeed also observed by
humans in the tips of the male Colotis regina, where a blue iridescence is combined with red
scattering. The latter results from the presence of a pigment that absorbs at all wavelengths except
in the red.

The coloration methods and sexual dichroism of the Pierinae and Coliadinae are quite opposite.
The wing reflectance of the whites, at least the males, is generally low in the UV and high at
wavelengths above 450 nm. The wing reflectance of the male sulphurs is high in the UV, low in
the blue and high in the yellow (above 550 nm). A mixture of both strategies appears to be
employed by males of many Colotis species . The tips of the dorsal wings are like that of
Coliadinae, that is, a short-wavelength iridescence is combined with scattering at longer
wavelengths. The remaining parts of the dorsal wings are rather like the wings of the whites, that
is a low reflectance in the UV is combined with a high scattering above 450 nm. Because the
Coliadinae are ancestral to the Pierinae , it may be speculated that the Colotis group forms an
intermediate stage in the evolution of the sulphurs and the whites.

The spectral properties of the photoreceptors have presumably co-evolved with the wing
coloration . At least, the present evidence, although scanty, gained for a number of insect species
favors the view that the spectral sensitivity of the photoreceptors is tuned to the body coloration




of the conspecifics. Nevertheless, even if future research will reveal only minor differences
between the retinal photoreceptors of the whites and sulphurs, it may be expected that the neural
systems of the optical ganglia that process spectral information have evolved in such a way that
the discrimination of conspecifics by their colors is optimized.

%% X R4 B ik 4 (REFERENCE LIST) Harvard % APA # X

Stavenga, D. G., & Arikawa, K. (2006). Evolution of color and vision of butterflies. Arthropod
Structure & Development, 35(4), 307-318.

(https://doi.org/10.1016/j.asd.2006.08.011)

'n-in::.ie'x‘r;}t ~ Harvard—=r  APA A5 CHCE
- & &

A =y 3 1\l - T O O

https://asknature.org/?s=&p=0&hFR%5Bpost_type label%5D%5B0%5D=Biological%20Strateg
ies&hFR%5Btaxonomies_hierarchical.system.lvi0%5D%5B0%5D=Animals%20%3E%20Arthro
pods%20%28Insects%2C%20Spiders%2C%20Crustaceans%29%20%3E%20Insects%20%3E%2
OButterflies%20and%20moths%20%3E%20Cabbage%20white%20butterfly

TR/ 5% 4 8 B

;A ENE (2024/03/22) 5 BRAGF %15 (2024/11/30)

AskNature & X% &

https://asknature.org/strategy/reflectance-causes-white-color/

FHAAMB R (1. #ERRAE ~EABK 2. wE: £F 72dpi & 300K)



