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Reply to Michat Bogdziewicz et al.: Research on the summer
solstice needs falsifiable predictions

Victor Van der Meersch®'() and E. M. Wolkovich?®

We showed that summer solstice appears as an optimal
time to transition between major physiological growth and
reproductive phases (1). Given a trade-off between predict-
ing total and remaining thermal heat, summer solstice was
optimal on average for Europe and North America, but with
local variation. Bogdziewicz et al. interpret our results as
invalidating the potential role of solstice in mast seeding
(2), but we suggest they have misinterpreted our work.
We explicitly considered whether solstice may control the
timing of mast seeding, and our results do not invalidate this
hypothesis. We do, however, consider the potential role of
other drivers and raise questions about how to differentiate
between them given strong covariation (1).

Bogdziewicz et al. argue that summer solstice is a better
cue for masting than temperature-related cues because it
allows for greater synchrony across individuals (2), whereas
we highlight spatial variation in a trade-off based on tem-
perature accumulation. We do not disagree that we show
important variability across space. We question, however,
their conclusions because: i) in many masting trees, the
strength of synchrony among individuals decays with dis-
tance, inconsistent with cuing directly to summer solstice
(3), and ii) the strong covariation between summer solstice
and balance in annual heat accumulation makes it difficult
to reject either as the primary cue—a major message of
our paper. Showing a masting pattern consistent with cuing
to solstice is not the same as demonstrating trees cue to
solstice.

Our work highlights the challenge in differentiating
between cues. Current studies on whether the summer
solstice acts as “celestial starting gun” that opens a “tem-
perature sensing window” has focused on a statistical
correlation between an annual metric of seed production
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and daily temperature to show a shiftin the correlation may
occur near the summer solstice on average, but this timing
similarly varies across space [(4), figure 1 in ref. 2]. These
results echo ours (1) and thus we are confused as to where
Bogdziewicz et al. see a discrepancy between these findings
and ours. ldentifying what level of variation invalidates the
solstice-as-cue hypothesis seems an important question,
especially as results from summer solstice research for both
masting (2, 4) and growth (5) show the statistically most likely
date before or after the solstice by one or more weeks.

Developing falsifiable predictions to test the role of the
solstice—and other cues—in driving transitions between
major physiological phases is important for fundamental
science and forecasting. Identifying the spatial scale of syn-
chrony that maximizes fitness based on different economy
of scale hypotheses for masting (6) could rule out some
cues. We hope more efforts that build from ecoevolutionary
and climatological perspectives (1) can provide clearer
predictions and stronger evidence, especially as bounded
systems [e.g., the growing season, (7, 8)] and natural cli-
matological trends often lead to interesting patterns with
multiple competing explanations that make very different
predictions (9, 10).

Author affiliations: 2Department of Forest and Conservation Sciences, Faculty of Forestry,
University of British Columbia, Vancouver, BC V6T 174, Canada

Author contributions: V.V.d.M. and E.M.W. wrote the paper.
The authors declare no competing interest.

Copyright © 2025 the Author(s). Published by PNAS. This article is distributed under
Creative Commons Attribution License 4.0 (CC BY).

"To whom correspondence may be addressed. Email: victor.vandermeersch@cefe.cnrs. fr.
Published August 18, 2025.

V. Van der Meersch and E. M. Wolkovich, Summer solstice optimizes the thermal growing season. Proc. Natl. Acad. Sci. U.S.A. 122, €2516303122 (2025).

M. Bogdziewicz et al., Solstice, selection and synchrony: Mast seeding needs invariant cues. Proc. Natl. Acad. Sci. U.S.A. 122, €2515264122 (2025).

A. Liebhold, W. D. Koenig, O. N. Bjgrnstad, Spatial synchrony in population dynamics. Annu. Rev. Ecol. Evol. Syst. 35, 467-490 (2004).

V. Journé et al., Summer solstice orchestrates the subcontinental-scale synchrony of mast seeding. Nat. Plants 10, 367-373 (2024).

M. Zohner et al., Effect of climate warming on the timing of autumn leaf senescence reverses after the summer solstice. Science 381, eadf5098 (2023).

T. Jonathan Davies, A. MacPherson, Seed masting as a mechanism for escape from pathogens. Curr. Biol. 34, R120-R125 (2024).

D. C. Lees, R. K. Colwell, The mid-domain effect: Geometric constraints on the geography of species richness. Trends Ecol. Evol. 15, 70-76 (2000).

M. A. Morales, G. J. Dodge, D. W. Inouye, A phenological mid-domain effect in flowering diversity. Oecologia 142, 83-89 (2005).

X. Gao, A. D. Richardson, M. A. Friedl, M. Moon, J. M. Gray, Thermal forcing versus chilling? Misspecification of temperature controls in spring phenology models Glob. Ecol. Biogeogr. 33, 13932 (2024).
0 E. M. Wolkovich etal., A simple explanation for declining temperature sensitivity with warming. Glob. Chang. Biol. 27, 4947-4949 (2021).

https://doi.org/10.1073/pnas.2516303122 1 of 1


http://crossmark.crossref.org/dialog/?doi=10.1073/pnas.2516303122&domain=pdf&date_stamp=2025-08-14
https://orcid.org/0000-0001-7746-4098
https://creativecommons.org/licenses/by/4.0/
mailto:victor.vandermeersch@cefe.cnrs.fr

