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Abstract

Aim High alpine regions are threatened but understudied ecosystems that harbor diverse endemic species, making them an

important biome for testing the role of environmental factors in driving functional trait-mediated community assembly processes.

We tested the hypothesis that plant-soil feedbacks along a climatic and elevation gradient influence plant community assembly

through shifts in habitat suitability, which drive plant functional, phylogenetic, and spectral diversity. Location In a high

mountain system (2400-3500 m) of Región Metropolitana in the Chilean Andes (33°S, 70°W). Methods We surveyed vegetation

and spectroscopic reflectance (400-2400 nm) to quantify taxonomic, phylogenetic, functional, and spectral diversity at five

sites from 2400 m to 3500 m elevation. We characterized soil attributes and processes by measuring water content, carbon

and nitrogen, and net nitrogen mineralization rates. Results At high elevation, colder temperatures reduced available soil

nitrogen, while at warmer, lower elevations, soil moisture was lower. Metrics of taxonomic, functional, and spectral alpha

diversity peaked at mid-elevations, while phylogenetic species richness was highest at low elevation. Leaf nitrogen increased

with elevation at the community level and within individual species, consistent with global patterns of increasing leaf nitrogen

with colder temperatures. Main conclusions The increase in leaf nitrogen, coupled with shifts in taxonomic and functional

diversity associated with turnover in lineages, indicate that the ability to acquire and retain nitrogen in colder temperatures

may be important in plant community assembly in this range. Such environmental filters have important implications for

forecasting shifts in alpine plant communities under a warming climate.
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P<0.001

(a)

R2= 0.19

P<0.05

(b)

R2= 0.37

P<0.01

(c)

(d)

2



P
os
te
d
on

22
M
ay

20
23

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
68
47
50
25
.5
02
85
27
2/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

(a) (b) (d)

(f)

R2=0.64

p<0.001

R2=0.46

p<0.001

(c)

R2=0.47

p<0.001

R2=0.51

p<0.001

(g)

R2=0.16

p<0.05

R2=0.31

p<0.01

R2=0.39

p<0.001

(h)

R2=0.11

p=0.08

(e)

(a)

Soil water

Elevation

pH

C:N

N mineral-

ization

Stress=0.036

Soil water
Elevation

pH

N mineral-

ization

C:N

(b)

Stress=0.142

(g)

R2=0.56

p<0.001
R2=0.91

p<0.001

(e)

R2=0.27

p<0.05

(h)

R2=0.47

p<0.05

(f)

ElevationSoil water

pH

C:N

N mineralization

(c)

Stress=0.0065

(d)

N mineralizationC:N

Elevation

Soil water

pH

Stress=0.0013

Taxonomic Phylogenetic Functional Spectral 

3



P
os
te
d
on

22
M
ay

20
23

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
68
47
50
25
.5
02
85
27
2/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Soil water content (g/g soil)

(b) Phacelia secunda traits low high

Elevation
(a) Community traits

Le
af

 %
N

Soil water content (g/g soil)

Soil water content (g/g soil)Soil nitrogen (mg/g soil)

Soil nitrogen (mg/g soil)

Elevation (m)

Le
af

 %
N

Soil nitrogen (mg/g soil)

Soil nitrogen (mg/g soil) Soil water content (g/g soil)

RSE= 1.57
adj p= 0
raw p= 0

RSE= 1.57
adj p= 0
raw p= 0

RSE= 1.45
adj p= 0
raw p= 0

RSE= 0.11
adj p= 0
raw p= 0

RSE= 0.22
adj p= 0
raw p= 0

RSE= 0.1
adj p= 0
raw p= 0

RSE= 0.11
adj p= 0.0006
raw p= 0.0001

RSE= 0.69
adj p= 0.00015
raw p= 0.0003

RSE= 0.23
adj p= 0.002
raw p= 0.0005

RSE= 0.73
adj p= 0.0129
raw p= 0.0043

ns

C
hl

 a
 n

or
m

al
iz

ed
 d

iff
er

en
ce

C
hl

 a
 n

or
m

al
iz

ed
 d

iff
er

en
ce

C
hl

 a
 n

or
m

al
iz

ed
 d

iff
er

en
ce

4


