


Current estimates suggest that 90% ofthe Earth's fungal
species live in soil compared to 43% for bacterial life

Our understanding of the functional role ofthis vast microbial
diversityis still very limited, e.g. which role plays microbial
diversitym ecosystem CO:2 emissions and its sensitivity to
global warming?

Soil respiration 1s the major outgomg flux of CO2 from terrestrial
ecosystems to the atmosfere, and it” s extremelly sensitive to
temperatura. At least halfofit comes from soil organic matter
decomposition

Main objective of this study: 1o unravel the role ofsoil
microbial communities mn soil respiration variability and its
response to climate.



Block 1

Block 2

Block 3

Block 4

France Romania

St. Christol d’Albion

Canopy disturbance treatments:

B Control

B Thinning + slash
B Thinning - slash

W Clear cut + slash
W Clear cut - slash
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Stratified Bayesian sampling of a composite model

Rh(t) = Stemp(t,j,k) ' gmoist(t,j) ' gday(t,j)

Stratification:
J =treatments x site

k =plots (minimal statistical unit)



Loyd-Taylor
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Activity

0.015
|

Temperature sensitivity of
decomposition was described
with a Lloyd-Taylor model,
f(temperature)

Sine seasonality

Moisture sensitivity of
decomposition was described

with a Moyano non-monotonic
model, f(moisture)

Moyano 2013

Additive

We added a seasonalityscaling
f(day), for correcting eventual
seasonal trends
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Volumetric soil water content (c:m3 cm™ )
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Most variance was explained
bythe temperature sensitivity

parameter

— ureds ye(s-001Lan

— uleds ye|s+001Aad

— uleds ye|s-0sdn

— uleds yes+0sdn

— uledg |0Jju0d

L eiuewoy ye|s-00Lan
— eluewoy ye|s+001.ao
— eluewoy yels-0sdo
— Bluewoy ye|s+0san
L BIUBWIOY [0JJUOD

L @oueld yes-00Lan
— 2oueld Ue|s+00Lao
— 9oueld ye|s-0san

— 90ueld yse|s+0sdod
— 89duel |0Ju092

500 —
450 —
400 —
350 —



PLS Q10 ~.

PLS Resp ~.

' 0]AX ejoq
ssewolq_ elisjoeqouiioe

oon|6 eyde
9SIHYo

NO

By saall oN
ojeeb ejaq

_— Hd

ssewolq” 1Buny
ased||
ssewolq sod welb
ase|0JpAyoiqo||ao
SSewolq elajoeq
soyd pioe

eale |eseg

dN

o0on|b ejaq
ssewolq bBau welb
SSBWOIq [B]O}

beta_xylo
Explained variance (6 comps) 0.65)

Component 1

Blerize biomass

aq@EB%%w‘ado
analysis

Bé

We selected the 4
most explanatory
variables for further

1010
ajeJ joeq 16uny

Z usuodwo) 1UBI01800 Uoissalbay

% ' ase|04pAyoIqo|[92
— ajel 1oeq  1Buny
@
o
E
Q
[&]
©
[0
[$]
o
©
o
>
o
(0]
=
o
(o3
>
i

france
romania
spain

ssewolq 1Buny
ssewolq [Bjo}
. 1010
ssewolq sod welb
ssewolq bBau weib
Ssewolq els)oeq
- < ased|

ojoeeb ejaq

dN

soyd pioe

oon|b elaq
sabelane isiow
0]AX ej9q

eole |eseg

ey soal} ON
asiyo

— oon|6 eyde
SSBWOI]q_ EBLIBJOBJOUIOR
sabelone dwe)

L < NO

Hd

iomass
e

Component 1

adi{igs?aos

pH Ctof
beta_xylo

ipifass
. bagleriaphipmass
S blg

DS et

NR
<
b averages
Basab_ﬁ_iﬁe'_egluco
hctifisHacEHEeBibRgss

N o N =
SS9

W b
o S 2
G < o 29
S O
© 9 umm
ta ~  n
) < = S
< O 0 5 X
o v p.VVA
e Rl D)
O s m.,_ur
N.H O »n O
o - o B
7))
O O O
— v o

JUB1011J2090 uoissalboy

= o~
S
E S
« .Q
1% o)
= o
oa p
I 5
& 5
(D]



actincbacteria (% total)
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Actinobacteria are

more present where
the environment
becomes less rich
and fungistarts to

lose the
competition
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Strong site effects,
suggesting the

importance oflocal
ecological
interactions
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Actinobacteria are

correlated with an
Increase mn
temperature
sensitivity, fungi
with a decrease

27 28 29 30

Possible causes:

* Fungiare more adaptable than actinobacteria due to their phisiology to

environmental changes, therefore a higher proportion of fungimeans that
decomposition is less sensitive to variations

* There could be other correlations, for example fungi are more present where
organic matteris richer, and therefore inherently less sensitive



Indeed, we found

Q10

an inverse
correlation between
~ C concentration
and temperature
sensitivity

france
romania
spain

500 1000 1500 2000 2500 3000 _
B-xyloxidase was

beta xylosidase positivelyrelated
with Q10




B-Xyloxidase stands
beta_galacto
acid_phos a 101’16 as the Only
beta_gluco enzyme only
hiti .
o correlated with the
cellobiohydrolase
alpha_gluco pI‘CS cnce Of
ORELTS actinobacteria

gram_pos_biomass
actinobacteria_biomass
gram_neg_biomass
bacteria_biomass

fungi_bact_rate

fung]_ biprsss Fungicorrelates
N B b .
. positively with all
S g SIS 8 enzymes except b-

xylosidae




Niche competition explains temperature

sensitivity of soil respiration

Actinobacteri ———— [3-

So1l C QlORs

Fungi



Take-home messages

* Actmobacteria and fungipresent niche competition: when the environment
becomes poorer fungiseems to lose the competition

Temperature sensitivity of decomposition correlates mversely with fungi (and
therefore positively with actmobacteria), maybe because ofbetter

phisiological adaptation of fungito changing enrivonmental conditions

Temperature sensitivity of decomposition i1s also related to SOC abundance,
and therefore likely quality, as theory would predict

Microbial communities are a key mediator in the temperature sensitivity of SOC

decomposition, but this happens through ecological interactions that are not yet
possible to fully disentangle
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