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Fire = an eco-evolutionary force
Plant forms & functions

RS Review TRENDS in Ecology and Evolution Vol.20 No.7 July 2005
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Fire as a global ‘herbivore’: the ecology
and evolution of flammable
ecosystems

William J. Bond' and Jon E. Keeley??

Eull toxt provided by www.sciencedirect.com

Fire as an evolutionary pressure
shaping plant traits

Jon E. Keeley'?, Juli G. Pausas®, Philip W. Rundel?,
William J. Bond* and Ross A. Bradstock®

A Burning Story: The Role of Fire
in the History of Life
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Banksia born to burn
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Wigley et al. 2020 Aust J Bot
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Fire = an eco-evolutionary force
Biome distribution & dynamics

Pausas 2022 Glob Ecol Biogeogr

(a)

Mediterranean
Arid
Mountains
Atlantic
Boreal
Steppic
Continental
Tundra

E0E0OEREDOO

PC 2

Rome, February 18t-19t 2025

Atlantic  Arid Meditéanean
P ..\ ] 0
= Intens
Tundra Mountains - -
® Bd @ P > Racums
N\
.II b —
\ Saason
1
Continental | |
; \
Pyradie. !I." Al L
Steppic
@
PC1

Fire Radiative Power (MW)

Mumber of fires

(d) Fire intensity

-
1
8 T
-
1
C
e .
< H =
4. — - " e
. .
. == ?.
.
T T I I T T I I
T 2 ESTE 255
$TZI8FS5E
(g) Fire recurrence
o 75 B9 45 32 17 60 47 2
‘__'I_
o |
- 1
1
1
m - 1 -
! 1
I 1
‘D—I:T T
1
: 1 1
<+ I
Q.T .
N_I . ! L
A _ —
I I I I I I I I
T BT EE S E g
e o =z 8 t
EEE{SUTIUIE



R € F'
SRy 4

"

/(1100

» @ CNR IRET Conference Rome, February 18t-19t, 2025 }’1{ \\J ~
gttt L L
Mediterranean-type ecosystems = hotspots of biodiversity & exacerbating threats .r
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Post-fire plant strategies = resprouters & reseeders

Bellingham & Sparrow 2000 Oikos
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Perennial marine herb mainly
reproducing vegetatively.

B) Hypericum elodes

Perennial soft-water-pool herb
reproducing both vegetatively

and sexually via mixed mating.
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Post-fire plant strategies = resprouters & reseeders

Wigley et al. 2020 Aust J Bot

(modified from Clarke et al. 2013 New Phytol)

(a) Basal resprouter (b) Epicormic (c) Axillary (d) Root sucker
(e) Lignotuber (f) Woody rhizomatous (g) Non-resprouter
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Post-fire plant strategies = resprouters & reseeders

Fire-driven evolution of serotiny in Pinus
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Mediterranean Basin = an aridity- and fire-driven hotspot of biodiversity & |
exacerbating threats

OIKOS 109: 196-202, 2005

Plant Ecol (2016) 217:661-676 >, \
\ F DOT 10.1007/511258-015-0538-9 - e

Plant persistence traits in fire-prone ecosystems of the Mediterranean
basin: a phylogenetic approach

J. G. Pausas and M. Verdi
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s Are trait responses of tree species across pyroregions indicative of fire-

modulated plant functional strategies?
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Study goal: Examining trait syndromes & post-fire intraspecific responses of
Mediterranean reseeder and resprouter woody plants

Q1. Do resprouter and reseeder species differ in their trait coordination?

Q2. Do trait patterns indicate fire-modulated plant responses to changes in fire
regime?

Q3. Does fire regime affect trait coordination relationships?
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Study system
Sites

Species

Post-fire strategies
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Study system

Plant functional traits (some): informing on fire-related strategies & fitness

RAIT MAIN PLANT & ECOSYSTEM FUNCTION(S) [ORGAN
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Study system & sampling design s
Fire regimes £ {,‘"

Control — Holm oak <1970
Control — Mix <1970 54
2 Fires 1994, 2021 3
3 Fires 1983, 1994, 2021 3
1 fire 2017 7
2 Fires 2017, 2023 1
Control — Pine <1970 54
1 fire 1998 26
2 Fires 1998, 2023 1

NP, ONPEF WNDNO O
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Q1. Do resprouter and reseeder species differ in their trait coordination?
Al. Yes they do differ, as there are differences between resprouters
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Q2. Do trait patterns indicate fire-modulated plant responses to changes in fire
regime?

A2. Yes they do, and responses are species-specific & not necessarily aligning
with post-fire strategy (life history classification)
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Q3. Does fire regime affect trait coordination

CNR IRET Conference

relationships?

A3. Yes for C. salviifolius (reseeder) and E.
arborea (resprouter) — e.g. weakening the size-
related allometric link — but not for Q. ilex

(resprouter)

Rome, February 18t-19t 2025
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Takeaways

1. Plant species are not homogeneous entities, even less so are life histories; the
dichotomy between reseeder and resprouter plant strategies is more nuanced —
when including intraspecific variability (being trait- and context-dependent)

2. A priori classifications of life histories, including post-fire strategies (e.g. reseeders
vs resprouters, life forms), can constitute powerful tools to examine species and
functional patterns at coarser scales. At finer scales considering species-specific
patterns and intraspecific variability can refine our understanding of how plants may
cope with changes in the environment (e.g. fire disturbance) — useful information to
estimate cascading effects on ecosystem functioning & for restoration purposes
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