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The evolution of parental care syndrome: phylogenetic comparative analyses using
shield bugs
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Patterns in the correlated evolution of parental care and life-history

traits, such as egg size and clutch size, are long established but controversial issues. To test the
evolutionary relationships between parental care and life-history traits, we performed phylogenetic
comparative analyses using original and literature data in shield bugs (Heteroptera:
Acanthosomatidae). This taxon is a monophyletic group in which maternal guarding of eggs and young
has repeatedly evolved. Phylogenetic comparative analyses revealed that female body size greatly
affected reproductive resource investment. Contrary to the expectations of current theories, the
presence of maternal care was associated with smaller eggs and larger clutches. An evolutionary
trade-off between egg size and clutch size was detected, but it was not influenced by maternal care.
The evolutionary transitions we have reconstructed suggest that large clutches and/or small eggs
preceded the evolution of maternal care.



safe harbor
Shine 1989

Shine 1989

Summers et al. 2005
Kolm et al. 2006
Gilbert & Manica 2010

safe harbor
Gilbert & Manica 2010
Verdeny-Vilaltaetal. 2015 Tallamy & Schaefer
1997

Koch & Meunier 2014
Fox &
Czesak 2000

0TU

0TU

3 280
Melber
& Schmidt 1975, Kaitala & Mappes 1997, Kudo 2001
Kaitala & Mappes 1997, Kudo 2001, Tsai et al. 2015
Melber & Schmidt 1975, Kudo et al.
1989, Kudo 1996, 2002

Tsai et al. 2015

20

5 10 0.01mg



2
Tsai etal. 2015

1
PGLS

Reversible-jump MCMC

1
Tsai et al. 2015

36
2
32

3
4 1

2

Shine 1989
5

Shine 1989

Kudo 2001

PGLS

Fox & Czesak 2000



Fox, C. W., & Czesak, M. E. (2000) Evolutionary ecology of progeny size in arthropods.
Annual Review of Entomology 45: 341-369.

Gilbert, J. D., & Manica, A. (2010) Parental care trade-offs and life-history
relationships in insects. The American Naturalist 176: 212-226.

Kaitala, A., & Mappes, J. (1997) Parental care and reproductive investment in shield
bugs (Acanthosomatidae, Heteroptera). Oikos 80: 3-7.

Koch, L. K., & Meunier, J. (2014) Mother and offspring fitness in an insect with
maternal care: phenotypic trade-offs between egg number, egg mass and egg care. BMC
Evolutionary Biology 14: 125.

Kolm, N., Goodwin, N. B., Balshine, S., &Reynolds, J. D. (2006) Life history evolution
in cichlids 1: revisiting the evolution of life histories in relation to parental
care. Journal of Evolutionary Biology 19: 66-75.

Kudo, S. (1996). Ineffective maternal care of a subsocial bug against a nymphal
parasitoid: a possible consequence of specialization to predators. Ethology 10:
227-235.

Kudo, S. (2001) Intraclutch egg- size variation in acanthosomatid bugs: adaptive
allocation of maternal investment? Oikos 92: 208-214.

Kudo, S. (2002) Phenotypic selection and function of reproductive behavior in the
subsocial bug Elasmucha putoni (Heteroptera: Acanthosomatidae). Behavioral Ecology
13: 742-749.

Kudo, S., Sato, M., & Ohara, M. (1989) Prolonged maternal care in Elasmucha dorsalis
(Heteroptera: Acanthosomatidae). Journal of Ethology 7: 75-81.

Melber, A., & Schmidt, G. H. (1975) Ecological effect of the social behavior in two
Elasmucha species (Heteroptera: Insecta). Oecologia 18: 121-128.

Shine, R. (1989) Alternative models for the evolution of offspring size. The American
Naturalist 134: 311-317.

Summers, K., Sea McKeon, C., & Heying, H. (2005) The evolution of parental care and
egg size: a comparative analysis in frogs. Proceedings of the Royal Society B:
Biological Sciences 273: 687-692.

Tallamy, D. W., & Schaefer, C. A_ R. L. (1997) Maternal care in the Hemiptera: ancestry,
alternatives, and current adaptive value. The evolution of social behavior in insects
and arachnids, 94-115.

Tsai, J. F., Kudo, S., & Yoshizawa, K. (2015) Maternal care in Acanthosomatinae
(Insecta: Heteroptera: Acanthosomatidae)—correlated evolution with morphological
change. BMC Evolutionary Biology 15: 258.

Verdeny- Vilalta, 0., Fox, C. W., Wise, D. H., & Moya- Larafio, J. (2015) Foraging
mode affects the evolution of egg size in generalist predators embedded in complex
food webs. Journal of Evolutionary Biology 28: 1225-1233.

Kudo, S., K. Oku & A. Yamamoto (2019 Notes on life history traits of Cyphostethus
tristriatus and C. japonicus (Heteroptera: Acanthosomatidae). Japanese Journal of
Entomology, .

Kudo, S., A. Yamamoto, T. Ichita & H. Tatsuta (2019) Interspecific variation in life
history traits of Elasmostethus (Hemiptera: Acanthosomatidae). The Canadian



Entomologist, 151: 69 -72
DOI: 10.4039/tce.2018.56

(2017)

20: 56-59

37 . 2018

78 . 2018

Kudo, S., T. Harano, J.-F. Tsai, K. Yoshizawa & N. Kutsukake. Correlated evolution
of parental care and life history traits in shield bugs. 17th Congress of the
International Society for Behavioral Ecology, 2018.

. 77
2017
2017 36 . 2017
35 . 2016
@
YOSHIZAWA, kazunori
8 10322843
KUTSUKAKE, nobuyuki
8 20435647
@

HARANO, tomohiro



