
Trying to answer burning questions on functional diversity and soil carbon that keep 
awake agroecologists overnight

1. Is functional diversity relevant in explaining the variation of soil

carbon in agricultural fields?
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2. Given the complexity of the functional microbial groups and plants’ 

traits, how do they interact in the context of SOC dynamics?
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Plant and soil biodiversity are crucial for soil health and ecosystem stability, influencing key ecosystem services. Recent studies on functional biodiversity

highlight the role of soil life and plant assemblages on soil carbon dynamics. However, the mechanisms of these interactions and how farmers can manage

agrosystem biodiversity to balance environmental and productivity goals are still unclear. This work presents the preliminary results of the project

AGROECOseqC, aiming at (i) exploring the relations between functional diversity and soil carbon, and (ii) explore how farm management affects specific

functional groups related to soil carbon dynamics. The dataset, generated from six AGROECOseqC experimental sites (IT, FR (2), ES, BE), included soil

chemical-physical data, phytosociological survey of plant communities, and Next Generation Sequencing Analysis for soil bacteria and fungi. The dataset

addresses the main research questions, with a subset from the Italian site evaluating the effects of farming practices on specific functional groups. Functional

plant traits and functional microbial groups were assessed based on soil cover and the relative abundance of bacteria and fungi, respectively.

Preliminary results showed that microbial functional groups and plant functional traits

explained about 31% of the total variance. Soil texture, climate and soil NO3
-, NH4+, Pav

(mg/kg) explained about 18.1% of the total variance.

Method: Variation Partitioning (vegan package, R)

The Support Arbuscular Mycorrhiza and Taproot plants’ traits directly

affected soil organic carbon. Those plants’ traits also affected microbial

functional groups, particularly bacteria groups involved in carbon

degradation and mycorrhizal fungi. The selected microbial traits showed a

negatively effect on soil carbon.

Methods: PLS-SEM (seminr package, R)

Yes, they do. In the Italian site, we found that the combination of

cover crops and tillage significantly affected the plants and

microbial functional groups related to soil organic carbon,

compared to spontaneous grassing under not tillage.

Method: NMDS (vegan package, R)

At the farm level, cover cropping and tillage increased the percentage

of taproot plant species, decreased C-degrading bacteria (only in one

block), and decreased mycorrhizal fungi, as compared to spontaneous

grassing + tillage.

Method: linear mixed effect model (nlme4 package, R)

4. What impact does farm management have on plant 

and microbial functional groups relevant to soil organic 

carbon dynamics?

Introduction

We demonstrated the relevance of functional biodiversity on soil carbon dynamics. We further showed that farming practices modulate functional

diversity and therefore can be used to leverage ecological process to improve farming systems functionalities. Overall, this functional approach is a

valuable tool for exploring how plant and soil microbial biodiversity impacts soil health and ecosystem services. Understanding these interactions

can help both at the field and the landscape level, in developing strategies for managing biodiversity to combine environmental and productive

goals.

Perspectives for stakeholders and policy makers

Compost, tillage, mixed cover crops
Compost, no tillage, spontaneous cover

Treatments

Treatment p<0.05Treatment X Block p<0.05Treatment p<0.01

Block 1 Block 2 Block 3

30.7%

Variation partitioning: 

Soil C (WEOC+SOC) ~ Functional diversity (Plants + Bacteria + Fungi) + Texture, 

Climate, Soil Nutrients

32.1% 18.1%

Residuals: 19.1%

30.7%

3. Do farming practices affects plants and microbial 

functional groups?

Non-metric multidimensional scaling on the effect of 

farm practices on microbial functional groups related 

to soil carbon

Non-metric multidimensional scaling on the effect 

of farm practice on plant functional traits

Compost, tillage, mixed cover crops

Compost, no tillage, spontaneous cover

Stress=0.03

Stress=0.18


