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THE RESPONSE OF PLANTS TO CLIMATE CHANGE IN
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High biodiversity in mountain environments

@ Climate chdnge — > Tempera’rure Increase

@ Alien plants invasion

Projected loss of terrestrial and freshwater biodiversity
compared to pre-industrial period
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Ain’t no mountain high enough: plant i 3 5

invasions reaching new elevations v . P
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Front Ecol Enwiron 2009; 7(9): 479486, doi:10.1890/080072 (published online 31 Oct 2008)

Percentage of biodiversity loss

25% 50% >75%

IPCC, 2022



AIM: global monitoring of mountain plant species
since 2007, with specitic focus to alien species
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KNOWLEDGE GAPS:

What type of species are shifting upwards?

1. ARE THERE SPECIFIC FUNCTIONAL STRATEGIES THAT HELP TRACK CLIMATE CHANGE?
2. ARE MORE PLASTIC SPECIES BETTER TRACKING CLIMATE CHANGE?

3. WHAT ARE THE DEMOGRAPHIC RESPONSES OF SPECIES TO CLIMATE CHANGE?

COMPARISON
BETWEEN ALIEN AND
NATIVE PLANTS

Erigeron canadensis Trifolium alpestre



FUNCTIONAL TRAITS: 1. MEAN FUNCTIONAL
Morpho-physiological features measurable at the — STRATEGY
individual level that provide information on: 2.INTRASPECIFIC
VARIABILITY

Which traits promote upward shifts?
Does greater tunctional variability facilitate range shitts?
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Global RANGE SHIFTING SPECIES and their mean
FUNCTIONAL SYNDROME

MIREN sampling in the central Apennines,
FUNCTIONAL SYNDROME and INTRASPECIFIC TRAIT

VARIABILITYof range shitting species

DEMOGRAPHIC STUDY of target alien and native

species in Mount Terminillo




AIM: Global range shifting species and their mean tunctional syndrome Study scale

MIREN database about 20 years data » From 2007 to 2026

road surveys

R =

Equidistant sampling points, T-shaped transects

Open access
MIREN road

survey data

GBiF

* Species Presence
* Species Cover

Have alien species shifted more than native species?

Are alien species more abundant near roads”

www.mountaininvasions.org; Haider et al., 2022



Study scale

AIM: Global range shifting species and their mean functional syndrome

Whic

Is the mean functional stra-

TRY

Plant Trait Database

Mean functional traits

PhotosyntheticPathway
Resplratlon LeafArea NfixationCapacity

RegenerationCapacit PlantLifespan
SI—A WoodDensuty GI‘OWth FO rm
PhenologyType LeafN

eatlangevity PhotosynthetlcCapaClty

axPlantHeight) ¢V ass

" traits facilitaote the shift?

Range shift (m/year)

egy different between alien and native plants? ‘

———Alienspecies =——MNative species

Plant height (cm)



AIM: MIREN sampling in the central Apennines, mean functional syndrome and Study scale

intraspecitic trait variability of range shifting species

5 years data » From 2022 to 2027

Are there any species that have shifted upwards?

Have alien species shitted more or less than native species”

GRAN SASSO AND MONTI

Santoianni et al., 2024; Santoianni et al., 2025



Study scale

AIM: MIREN sampling in the central Apennines, mean functional syndrome and
intraspecitic trait variability of range shifting species

Which traits facilitate the shift at a local scale”

Which functional traits are more related to temperature?

* Traits and temperature measured on field

{

TOMST Datalogger:
Temperature

Height Specific Leaf Area Number of flowers ~ Seed mass



Study scale

AIM: MIREN sampling in the central Apennines, mean functional syndrome and
intraspecific trait variability of range shiftting species

Does the intraspecitic trait variability tacilitate upward shift’?

» Standard deviation (SD) of the individual traits o
Strong relationship

Range shift (m/year)
Absent relationship
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Study scale

AIM: Demographic study of target alien and native species in Mount Terminillo

1/2 tunctionally
similar native species

=
Erigeron canadensis ~ Matricaria discoidea Euphorbia prostrata Erigeron annuus ) . INCREASE
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Study scale

AIM: Demographic study of target alien and native species in Mount Terminillo

How do the vital rates change along the elevational gradient?

Which vital rate is most sensitive to temperature?

N\ —> Population growth rate '

i
Ny =T X g x Ny

Vital rates

* N° flower heads/ind.

* Fecundity (1) * N° seeds/flower head

f
* Germination and survival (g) —s % @i

Elevation (m)



@ CHANGES IN THE COMPOSITION OF PLANT COMMUNITIES OVER TIME
(ESPECIALLY AT A GLOBAL SCALE)

@ FUNCTIONAL TRAITS THAT PROMOTE RANGE SHIFTING

@ GREATER INTRASPECIFIC TRAIT VARIABILITY OF RANGE SHIFTING SPECIES

@ VITAL RATE MOST SENSITIVE TO CLIMATE CHANGE




PROJECT TIMELINE

Global range shitting species and their mean functional syndrome > 1° year

MIREN sampling in the central Apennines, functional syndrome and S
intraspecitic trait variability of range shifting species

2° year

Demographic study of target alien and native species in Mount Terminillo  —— 1°/2°/3° year

2026 2027 2028
| | | |

JAN26 APR26 JUL26 OCT26 JAN27 APR27 JUL27 OCT27 JAN28 APR28 JUL28 OCT28 JAN29 APR29

Literature review _
Field activities o owes

Data analysis

Publications _

Period abroad

PhD thesis .
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Crepis capillaris A Sonchus asper

Lapsana communis
| N |
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Elevation
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