
 

 

 University of Groningen

Seasonal timing in a warming world
Salis, Lucia

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2015

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Salis, L. (2015). Seasonal timing in a warming world: Plasticity of seasonal timing of growth and
reproduction. [Thesis fully internal (DIV), University of Groningen]. University of Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 25-05-2023

https://research.rug.nl/en/publications/9d5c861b-5abd-4160-b668-a55be0a9feab


Seasonal timing in a warming world 
Plasticity of seasonal timing of growth and reproduction



This thesis should be cited as: 
Salis L. (2015) Seasonal timing in a warming world. Plasticity of seasonal timing 
of growth and reproduction. PhD Thesis. University of Groningen, Groningen, The 
Netherlands

ISBN: 978-90-367-8343-9
ISBN: 978-90-367-8342-2 (electronic version)

Layout 

Artwork cover

Photo courtesy

Printed by

Lucia Salis

Toni Clariana

Emil Kuijs & Lucia Salis

GVO drukkers & vormgevers B.V., Ede

The research presented in this thesis was carried out at the Department of Animal 
Ecology at the Netherlands Institute of Ecology (NIOO-KNAW), The Netherlands. 
This research was financially supported by a grant from the Netherlands Organization 
of Scientific Research to M.E. Visser (NWO-VICI).
The printing of this thesis was partly financed by the Netherlands Institute of Ecology 
(NIOO-KNAW) and the University of Groningen (RuG).



Seasonal timing in a warming world 
Plasticity of seasonal timing of growth and reproduction

PhD Thesis

to obtain the degree of PhD at the
University of Groningen
on the authority of the

Rector Magnificus Prof. E. Sterken
and in accordance with

the decision by the College of Deans.

This thesis will be defended in public on

Friday 27 November 2015 at 9.00 hours

by

Lucia Salis

born on 6 April 1983
in Rome, Italy



Supervisors 
Prof. dr. M.E. Visser
Prof. dr. D.G.M. Beersma

Assessment committee
Prof. dr. J. Harvey
Prof. dr. B. Wertheim
Prof. dr. F. Altermatt



Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Contents

References
Summary
Nederlandse samenvatting
Acknowledgements
Curriculum Vitae
Affiliations of Co-authors
List of publications

General introduction 

Evolutionary response of the egg-hatching date of a 
herbivorous insect under climate change  

Modeling winter moth egg phenology: nonlinear effects of 
temperature and developmental stage on developmental rate

Variation in sensitivity to temperature, but not to 
photoperiod, underlies genetic variation in timing of egg-
hatching in the winter moth

Photoperiod at the larval stage sets the timing of entire 
annual program in the winter moth

Manipulation of the hypothalamic photoreceptors affects 
gonadal growth but does not advance timing of egg-laying 
in the great tit

General discussion

7

19

35

63

73

93

107

117
133
139
145
153
154
155



6


