N

N

Relationship between initial soil microbial diversity and
the quality of exogenous organic matter: Effect on
carbon stability of Soil Organic Matter
Fida Mrad, Marie-Paule Norini, Isabelle Trinsoutrot-Gattin, Karine Laval,
Richard Gattin, Nadia Laurent

» To cite this version:

Fida Mrad, Marie-Paule Norini, Isabelle Trinsoutrot-Gattin, Karine Laval, Richard Gattin, et al..
Relationship between initial soil microbial diversity and the quality of exogenous organic matter:
Effect on carbon stability of Soil Organic Matter. 5th International Symposium on Soil Organic
Matter, Sep 2015, Gottigen, Germany. hal-04579670

HAL Id: hal-04579670
https://hal.science/hal-04579670
Submitted on 17 May 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License


https://hal.science/hal-04579670
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr

AGRI TSRR

RELATIONSHIP BETWEEN INITIAL SOIL MICROBIAL
= | DIVERSITY AND THE QUALITY OF EXOGENOUS
ORGANIC MATTER

RESEAUX

F. Mrad™, M.-P. Norini, I. Trinsoutrot-Gattin, K. Laval, R. Gattin and N. Bennegadi-Laurent

“fmrad@esitpa.fr
Agri‘terr Research Unit of Esitpa, Agriculture Engineering School, rue du Tronquet, 76134 Mont Saint Aignan, France

(‘r J(‘L/'

AR

Global climate change is an environmental problem due to the increase of atmospheric CO, and other greenhouse gases emissions. Another societal challenge nowadays
is the waste management. Thus, some cultural practices are used to limit these problems such as no tillage, culture conversion to grassland and organic amendment.
Exogenous organic matter inputs can indeed be a way of carbon sequestration in agricultural soils and waste management.

The aim of our work was to study the relationship between soil microbial diversity and the evolution of different Organic Waste Products (OWP) inputs. Our hypothesis
was to see if different OWP affect the composition and evolution of the microbial compartment.

iviaterial and methods
In our experiment, four different OWP were chemically and thermally characterized (Table 1). Their degradation was studied in two contrasted agricultural soils i

Normandy (France): Permanent Grassland (PG) and Conventional Cropping (CC), used as experimental control. These soils have different microbial diversities (Plassard et
al., 2008), as well as different total C (26 and 11 g.kg?! for PG and CC soils, respectively) and total N contents (2.5 and 1.1g.kg! for PG and CC soils, respectively).

- r r el e 2 a4l = %= - o -] «
~r | ‘ | BV .o .o
/ =, - "} 4 A"\” AAL- A" 1 AT
—J

/_ F J 1‘4’ - f, b 17’ h‘; A, ¢ : r“\-‘/_ f[( V"( ‘
y //r’ [1iLIdl CilaliadlileliZalioOfnn /[CJQ‘Q J *’*_”14”‘(<J<J~~ -

s | —~
1 0 o o .
/Organic Waste Products (OWP) C/N ISMO™ Weight loss % at \ / : 0 : : \ ﬂAbundance : Total DNA quant'flcatlon\
900 °C (TGA%) » OWP dried at 35°C and finely grind (1 mm) = Function :
Green Waste Compost (GWC) 11.5 81.5 29.5 = 6 months incubation of OWP in - . collul ol
Mature Cattle Manure (CM) 9.9 64.0 54.3 . . . nzymatic assays (Cellulase, Xylanase,
microcosms (triplicates) with each fresh . .
Green Waste-Sludge Compost (GWSC) 9.7 78.2 38.5 <oil at 20°C Alcaline phosphatase, Lipase).
Sewage Sludge (SS) 6.4 42.6 84.8 _ | | - Potential metabolic activity by
soluble in boiling water + reagent NDF (SOL); lignin equivalent + cutin (LIC) ; cellulose equivalent carbon value (4g C.kg* dry soil). or d | ;
(CEL) \ / K color development). /
* TGA : Thermal Gravimetric Analysis
Results and discussion
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Figure 1: Evolution of AWCD over time for the different OWP in CC soil (1) and PG soil (2).

Time effect: Different letters represent a significant differences during incubation period (p-value < 0.05).

Dim.1: R? (0.93) Dim.2: R?(0.78)
p-value <0.001 p-value < 0.001 (1)
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Figure 2: Principal Components Analysis (PCA) the PG diversity.

of the biological data (DNA, Enzymes, Biolog®),
according to OWP inputs at 14 days .
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= |n two soils, the metabolic activity varies according to the biochemical characteristics of the OWP.

= Structural and functional parameters of the microbial compartment are different between soils (control), and soils with OWP inputs.
= CC soil diversity seems to be more impacted by the addition of OWP than PG’s.

Behaviour of microorganisms in Permanent Grassland appears to be more resilient than in conventional cropping when anthropogenic factors
such as organic matter inputs of different biochemical composition are brought to soils (as previously shown in literature in the presence of other
factors (Riah et al., 2014)).
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How far would the differences in initial soil diversities impact the OWP degradation kinetics and carbon stability in soils ?
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