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Introduction

Timberline: a broad ecotone between closed forests and alpine grasslands or tundra

Timberline is highly sensitive to climate change and human activity

‘The high elevation treeline will be understood, once the
functional difference between trees and alpine shrubs is.’

Christian Korner
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Materials and Methods

128°3'30"E 128°4'0"E

Tree survey plot
— — — Shrub survey plot
------------- Herb survey plot

42°4'0"N
1

| :
| |
: im |
I
om | |
| |
Legend | |
DBH (cm) I | O
: ?00 15.0 . 10 A 6 - "
z . . z m ‘:"Q
z] ° 150-250 °' ’. | 2
o [ag]
& @ 250-350 ) o
@ =350 3
Elevation (m)
o 2338
° .".
1963
1627
0 100 200 400
I I T

T T
128°3'30"E 128°4'0"E

B The study areais located in the northern slope of Changbai Mountain, Northeast China.

B The soils neighboring 30 mature B. ermaniiindividuals were sampled along the elevation from 1688 to 2113 m.
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Scientific Hypotheses

* Multi-kingdom network construction would largely increase
the complexity and negative edge proportion when compared

with that in single-kingdom networks.

« Species belonging to the fungal kingdom are crucial for the

stability of multi-kingdom community association networks.

 Fungal community would be the “bridge” of the multi-
kingdom community, linking aboveground and belowground

communities.



Comparison of single-kingdom and multi-kingdom networks
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Comparison of network topological parameters

Modularity
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Comparison of single-kingdom and multi-kingdom networks

Comparison of network topological parameters
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Node connectedness and centrality of
plants, nematodes, fungi, bacteria, and archaea
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The degree and betweenness of fungi were significantly larger than those of

Degree: total number of links of one species
Betweenness: number of times that a species plays as “broker”



The additive impacts of fungal interactions on
single-kingdom networks of plants, nematodes, bacteria, and archaea
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Fungal links in the cross-kingdom part of multi-kingdom network
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Compared to the randomized links of fungi, fungi were more
prone to linking with plants and archaea



Associations among fungi and other kingdoms at community level
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Associations among fungi and other kingdoms at community level

a Prior model b 033 Best-fitted model

Plant Plant
community community

I 0.73
| Fungal
: community

0.20

0.40 Fungal

community

-0.21
0.44

Nematode " Archaeal
community ~ community

0.25

Nematode
community

— gy — -

Expected 1: Plants —» Soil —» Soil biota Chi-square=0.519, Df=3, P=0.915
Expected 2: Plants @ Fungi g Soil biota (excluding fungi) AGFI=0.997, RMSEA<0.001, AIC=36.519




B Multi-kingdom network construction
increased network complexity and
negative edge proportion.

B Fungi stabilized multi-kingdom network
structure and linked above- and below-
ground biota at community level.
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