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- Current estimates suggest that 90% of the  Earth's  fungal 

s pecies  live  in s oil compared to 43% for bacte ria l life
- Our understanding of the functional role of this  vast microbial 

diversity is  still very limited, e.g. which role plays microbial 
diversity in ecosystem CO2 emissions and its  sensitivity to 
global warming? 

- Soil respiration is the major outgoing flux of CO2 from terrestrial
ecosystems to the atmosfere, and it´ s extremelly sensitive to
temperatura. At least half of it comes from soil organic matter
decomposition

- Main objective of this s tudy: To unravel the role of soil 
microbial communities  in soil respiration variability and its  
response to climate.
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France
St. Christol d’Albion
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Dumbravita

Control
Thinning + slash

Clear cut - slash

Thinning - slash
Clear cut + slash

Block 1

Block 2

Block 3

Block 4

Canopy disturbance treatments:
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el 𝑅𝑅𝑅 𝑡𝑡 = 𝜉𝜉𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡(𝑡𝑡,𝑗𝑗,𝑘𝑘) � 𝜉𝜉𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚(𝑡𝑡,𝑗𝑗) � 𝜉𝜉𝑑𝑑𝑑𝑑𝑑𝑑(𝑡𝑡,𝑗𝑗)

𝑗𝑗 = treatments x site

𝑘𝑘 = plots (minimal statistical unit)

Stratified Bayesian sampling of a composite model

𝑓𝑓(𝑇𝑇)
𝑓𝑓(𝜃𝜃) 𝑓𝑓(𝑑𝑑𝑑𝑑𝑑𝑑)

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

Moisture sensitivity of 
decomposition was described 
with a Moyano non-monotonic 
model, f(moisture)

We added a seasonality scaling 
f(day), for correcting eventual 
seasonal trends
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Seasonality was almost not 
used by the model 
(amplitude close to 0).

Seasonal oscillations of 
autotrophic component, if 
present, are correlated with 
the heterotropic (possibly 
following temperature 
oscillations)

The moisture scaling was 
also not extremely important, 
with little differences.

This  is  likely because 
moisture at the s ites  was 
never in the range of 
becoming a limiting factor
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Most variance was explained 
by the temperature sensitivity 
parameter
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ity Not a lot of 
respiration alone is  

explained, while 
temperature 

sensitivity is  much 
better explained by 

our predictors   

We selected the 4 
most explanatory 

variables  for further 
analysis



Niche competition between actinobacteria 
and fungi

Actinobacteria are 
more present where 

the environment 
becomes less  rich 
and fungi starts  to 

lose the 
competition

Strong site effects, 
suggesting the 

importance of local 
ecological 

interactions



Niche competition explains temperature 
sensitivity of soil respiration

Actinobacteria are 
correlated with an 

increase in 
temperature 

sensitivity, fungi 
with a decrease

Possible causes:

• Fungi are more adaptable than actinobacteria due to their phisiology to 
environmental changes, therefore a higher proportion of fungi means that 
decomposition is  less  sensitive to variations

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



Indeed, we found 
an inverse 

correlation between 
C concentration 
and temperature 

sensitivity

B-xyloxidase was
positively related

with Q10

Niche competition explains temperature 
sensitivity of soil respiration



Niche competition explains temperature 
sensitivity of soil respiration

B-Xyloxidase stands 
alone as the only

enzyme only
correlated with the

presence of
actinobacteria

Fungi correlates
positively with all

enzymes except b-
xylosidae



Niche competition explains temperature 
sensitivity of soil respiration

Soil C

Actinobacte ri
a

Fungi

β-
xylos idas e

Q10 Rs



Take-home messages

• Temperature sensitivity of decomposition correlates  inversely with fungi (and 
therefore positively with actinobacteria), maybe because of better 
phisiological adaptation of fungi to changing enrivonmental conditions

• Actinobacteria and fungi present niche competition: when the environment 
becomes poorer fungi seems to lose the competition

• Temperature sensitivity of decomposition is  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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