
Author’s Accepted Manuscript

Studies on chill coma recovery in the ladybird,
Harmonia axyridis: ontogenetic profile, effect of
repeated cold exposures, and capacity to predict
winter survival

Michal Knapp, Philippe Vernon, David Renault

PII: S0306-4565(17)30482-5
DOI: https://doi.org/10.1016/j.jtherbio.2018.04.013
Reference: TB2103

To appear in: Journal of Thermal Biology

Received date: 8 November 2017
Revised date: 24 April 2018
Accepted date: 24 April 2018

Cite this article as: Michal Knapp, Philippe Vernon and David Renault, Studies
on chill coma recovery in the ladybird, Harmonia axyridis: ontogenetic profile,
effect of repeated cold exposures, and capacity to predict winter survival,
Journal of Thermal Biology, https://doi.org/10.1016/j.jtherbio.2018.04.013

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/jtherbio

http://www.elsevier.com/locate/jtherbio
https://doi.org/10.1016/j.jtherbio.2018.04.013
https://doi.org/10.1016/j.jtherbio.2018.04.013


Studies on chill coma recovery in the ladybird, Harmonia axyridis: ontogenetic profile, 

effect of repeated cold exposures, and capacity to predict winter survival 

 

MICHAL KNAPP
1*

, PHILIPPE VERNON
2
, DAVID RENAULT

3,4 

 

1
 Department of Ecology, Faculty of Environmental Sciences, Czech University of Life 

Sciences Prague, Kamýcká 129, Prague - Suchdol, 165 00, Czech Republic 

2
 University of Rennes, CNRS, ECOBIO, UMR 6553, Station Biologique de Paimpont, 35380 

Paimpont, France 

3
 University of Rennes 1, UMR 6553 EcoBio CNRS, 263 Avenue du Gal Leclerc, 35000 

Rennes Cedex, France 

4
 Institut Universitaire de France, 1 Rue Descartes, 75231 Paris Cedex 05 

 

 

 

* Correspondence: Michal Knapp, Department of Ecology, Faculty of Environmental 

Sciences, Czech University of Life Sciences Prague, Kamýcká 129, Praha – Suchdol, 165 00, 

Czech Republic. Tel. +420 22438 3853 e-mail: knapp@fzp.czu.cz 

 

Abstract 

The harlequin ladybird, Harmonia axyridis, is one of the most successful invasive insect 

species worldwide. We investigated whether (i) chill coma recovery time (CCRt) changes 

during the ontogenetic development of this species, (ii) CCRt varies in response to repeated 

cold shocks, and (iii) CCRt could be a good predictor of winter survival ability in adults. 

CCRt decreased during larval development, the lowest CCRt values were observed in teneral 
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