Tree diversity effects on litter
decomposition are mediated by
litterfall and microbial processes
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Introduction

» Using forests to mitigate increasing atmospheric carbon: aboveground

Bastin et al. 2019




Introduction

» Using forests to mitigate increasing atmospheric carbon: above- and belowground

Bastin et al. 2019



Introduction

Liang et al. 2016; Liu et al. 2018; Xu et al. 2020

» Tree diversity enhances above- and belowground carbon storage




Introduction

Huang et al. 2017, Gessner et al. 2010, Joly et al. 2017
 Tree diversity enhances amount of litterfall and litter decomposition
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Introduction

 Forest leaf production is integrated into soil by litter decomposition
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Introduction

Garcia-Palacios et al. 2013

* Litter decomposition is carried out by soil fauna
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Introduction

* Litter decomposition is carried out by soil microbial community when soil meso- macrofauna are limited
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Introduction

« Litter decomposability (susceptibility of litter to decomposition) increases with litter species richness

Litter decomposability

Litter species richness

Zhou et al. 2020
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« Litter decomposability (susceptibility of litter to decomposition) increases with litter species richness
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Introduction

* ldentifying the drivers of litterfall spatial distribution
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Introduction

» What are the drivers of litterfall and how do they mediate tree species richness?
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Introduction

» What are the drivers of litterfall and how do they mediate tree species richness?
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» What are the drivers of litterfall and how they mediate tree species richness?
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» What are the drivers of litterfall and how do they mediate tree species richness?

A
= | ah Leaf functional
> |- Tree biomass traits
O .
= Distance from the
‘G focal tree
=
)
@)
S
<

Chandler et al. 2058




Introduction

H1 - tree species richness increases litter
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H1 - tree species richness increases litter
decomposition

H2 - litter decomposition is mostly carried out
by the soil microbial community



Introduction

Tree species
richness
W5
Litterial Amount of
Composition litterfall
Litter
decomposability
Microbial
decomposition
Total
decomposition

H1 - tree species richness increases litter
decomposition

H2 - litter decomposition is mostly carried out
by the soil microbial community

H3 - microbial decomposition increases with
litter decomposability (i.e., litter decomposition
measured in a controlled environment)
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H1 - tree species richness increases litter
decomposition

H2 - litter decomposition is mostly carried out
by the soil microbial community

H3 - microbial decomposition increases with
litter decomposability (i.e., litter decomposition
measured in a controlled environment)

H4 - litter species richness and functional traits
increase litter decomposability
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Tree species
richness
Litterfall Amount of
composition litterfall
Litter

decomposability

Microbial
decomposition
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Total
decomposition

H1 - tree species richness increases litter
decomposition

H2 - litter decomposition is mostly carried out
by the soil microbial community

H3 - microbial decomposition increases with
litter decomposability (i.e., litter decomposition
measured in a controlled environment)

H4 - litter species richness and functional traits
increase litter decomposability

H5 - the spatial distribution of litter is driven by
tree biomass, leaf functional traits, and the
spatial distribution of the trees in the plot



Methods
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Experimental design
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Sampling & measurements

Tree species pairs (TSP)

e Leaf functional traits (SLA, LDMC, C, N ...)
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Results: tree species richness increased decomposition
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Results: litter decomposition was mostly carried by the microbial community
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Results: litter decomposition increased with litter decomposability
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Results: amount.and species richness of the litterfall enhanced decomposition

C

Litterfall
(22%)

Decomposability

.56***
f—

C loss
(0%)

.

-18***

S
C loss io*_) N loss
(13%) (26%)

Microbial
decomposition

.54*** .62***

.15% Closs "5 | Nloss
| (40%) el (51%)

_mgm

Decompo




Results: tree species richness increased both amount and diversity of litterfall
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Tree biomass effect



RER TS

log(biomass) 1 e

©

=

(¢D)]

= |

i— 1/dist 1 e
(&

—

O

(«)]

D

)

@

D

o SLA-

)

Y

(@]

i

feB) [C]A —e—i
=

&

[N]- =~
10 -05 00 05 10

Estimate

Tree biomass effect

Tree spatial distribution effect
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Discussion: spatially distributed litterfall driven by tree biomass and leaf traits




Discussion: sbat'ially heterogenous litter decomposition changes litterfall composition
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Discussion: possible mediation by the heterogeneity of microbial decomposer food webs

Grman et al. 2018; Haussler et al. 2020; Mori et al. 2018, Mougi and Kondoh 2016; Wang et al. 2021




Conclusions

- Tree diversity enhances litter decomposition
- By increasing the amount and diversity of litterfall

- By increasing litter decomposability




Conclusions

- Tree diversity enhances litter decomposition
- By increasing the amount and diversity of litterfall
- By increasing litter decomposability

- We suggested that tree diversity increases the spatial heterogeneity of tree species
- With consequences of litterfall distribution

- and thus litter decomposition
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