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Abstract

Understanding the main determinants of species coexistence across space and time is a central question in ecology. However,
ecologists still know little of the scales and conditions at which biotic interactions matter and how these interact with the
environment to structure species assemblages. Here we use recent theoretical developments to analyze plant distribution
and trait data across Europe and find that plant height clustering is related to both evapotranspiration and gross primary
productivity. This clustering is a signal of interspecies competition between plants, which is most evident in mid-latitude
ecoregions, where conditions for growth (reflected in actual evapotranspiration rates and gross primary productivities) are
optimal. Away from this optimum, climate severity likely overrides the effect of competition, or other interactions become
increasingly important. Our approach bridges the gap between modern coexistence theory and large-scale species distribution

data analysis.
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North Atlantic moist mixed forests

- Aegean and Western Turkey sclerophyllous and mixed forests
Northeastern Spain and Southern France Mediterranean forests

Alps conifer and mixed forests
Atlantic mixed forests Northwest Iberian montane forests
Balkan mixed forests

Baltic mixed forests

Pannonian mixed forests

Pindus Mountains mixed forests

- Cantabrian mixed forests Po Basin mixed forests
Carpathian montane forests Sarmatic mixed forests
Celtic broadleaf forests Scandinavian Montane Birch forest and grasslands
Central European mixed forests Scandinavian and Russian taiga
“ Dinaric Mountains mixed forests Southwest Iberian Mediterranean sclerophyllous and mixed forests
English Lowlands beech forests Tyrrhenian-Adriatic Sclerophyllous and mixed forests
Iberian sclerophyllous and semi-deciduous forests Western European broadleaf forests
Italian sclerophyllous and semi-deciduous forests Ecoregions with reported data in less than 15 grid cells

o
—h

Coexistence probability, p,

|
10
Scaled competitive overlap, {p)S



.

@ © < N
o o o o

uonnquisip anjea-d

s}saloj ueadoing ‘M

S1S910} OljelpY-UBlUBY AL

S]S9.0} UBSUBLIBYPSIN UBLIS]| 'M'S
ebie] uelssny pue UBIABUIPUBOS
spue|sselb pue 1S810} UBIABUIPUBIS
S}1S910} OljeWIEeS

S]1S810} UISeg 0d

S]S810} SUIBJUNOJ\ Shpuld

S}S910} UBJUOUUEY

S]S810} SuBlUOW UBLA]| ‘M'N
S]S810} 9oUBIH 'S pUB UledS "IN
S1S910} ISIOW JNUBY ‘N

S1S810} UEI[RY

S840} UBLIAQ|

S1S940} Spue|Mo ysiibug

S]S810} SUIBJUNOIN dliBUI]

s}saio} ueadoing [esuan

S}5910} 21}9D

-{s]1sa.40} uelyledIen

s]sa.0} Ueliqeiue)
s]salo} oljjeg

s]sal0} ueyeg

S]1S8.0} OnUBY

sisa10} sd|y

sisalo} Aeyin] M pue ueabay

ing

t cluster

ignifican

S

Significant overdispersion

Clustering index

Clustering index

Centroid latitude (°)

40

0.5 1.0

70 0.0

60

50

(Jeak/ww) 13 [enuue uespy

o o o o
=3 =3 =3 =1
) © < [

(reak/;w/0 B) ddO
o o

o

=3 S 1=}
el S s}
N [ i

=3
1=]
=]

o
o
]

uespy

=]

600 800

400

70200

60

50
Centroid latitude ()

xapul Buualsn|y

@
(Jeak/wiw)

@

13 |enui

¥
ue ues

W

20

2001

02 03 04 05

0.1

0

Mean annual ET (mm/year)



[V

Mean relative height

0.75— T T

400 800 400 800 400 800 400 800
Mean annual ET (mm/year)

- /_——P-Ori\ b

& 050- ® A

© .

5 0250 S \

o

o

c 0.00f

S

T 025}/

[ P @ R

5 _os0l

§-050

0754550 80 70
Latitude (°)
1.0
(o]

5 0.8 1.0
3 .
E 067 05 : d . !
2 .
© 044 |1} | .
E 0005 T 102 '
3 929 area (km?)

0ol )

1234567 8910111213

log-area class



