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1. Project information
AGROECOlogical strategies for an efficient functioning of plant - soil biota
interactions to increase SOC sequestration – AGROECOseqC
Keywords: plant diversity, soil fauna, soil microbiome diversity, plant-soil biota
interaction, plant demand-microbial supply synchrony, soil carbon and nutrient fluxes,
carbon : nutrient coupling, SOC storage, GHG emission
Duration in months: 36
Topic: CM5
Project leader: Alessandra Trinchera - Council for Agricultural Research and
Economics
Project co-leader: Sebastien Fontaine - INRAE
Publishable summary
Soil fauna and microbial communities drive key ecosystem functions, such as nutrient
supply to primary production and SOC accumulation. However, plant diversity shapes
soil biota composition and activity via rhizodeposition and N-P uptake, microbial
symbioses, and trophic cascades. In EU experimental sites network, the project will
study how agroecological intensification of cropping systems (e.g. introduction of plant
services) can allow better regulation of degradation/resynthesis of soil organic matter
and nutrient cycling by the plant-soil system. Advantages and disadvantages of such
agroecological systems will be compared to less conservative ones for plant-soil faunamicrobial functional diversity, biomass production, N-leaching, soil C-stable pools,
GHG emission and C sequestration.
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2. Information of participating beneficiaries and linked third parties
2.1. Beneficiary n. 14
Organization: Council for Agricultural Research and Economics, Italy (CREA)
Responsible person at the organization: Alessandra Trinchera
CREA is the leading Italian research organization dedicated to the agri-food supply
chains, operating as legal entity under public law, and supervised by the Ministry of
agricultural, food and forestry policies (Mipaaf). CREA scientific activity covers
agricultural crops, livestock, fishery, forestry, agro-industry, food science – and
socioeconomics. The CREA group involved in AGROECOseqC has a long scientific
expertise on studies related to agricultural and natural ecosystems, and particularly on
long-term organically managed experimental sites: the soil physico-chemical and
biochemical characterization, functional diversity of plant and microbial community,
definition of ecosystem services indicators, and space-time modelling through an interand multidisciplinary approach are the main field of interests, always faced in an
agroecosystem perspective.
Funder/vol
SureVeg CORE
Organic COFUND
Call 2016/17

(2.0 M€)

SOMMIT
EJPSOIL 1st call

(1.73 M€)

Carboseq
EJPSOIL 1st call

(2.0 M€)

Diverfarming
H2020-RUR2016-2

(10.0 M€)

Links to other ongoing projects.

Overlaps

Strip-cropping and recycling of waste for
biodiverse and resource-efficient intensive
vegetable production
Expertise: Belowground functional biodiversity
and effect on soil C-N-P cycles

Service crops, plant biomass,
root symbioses, microbial
stoichiometry and community
profiling, contribution of soil
microbiome to SOC and
nutrient availability

Sustainable Management of soil Organic
Matter to Mitigate Trade-offs between C
sequestration and nitrous oxide, methane and
nitrate losses
Expertise: Effect of agricultural practices on
GHG emission
Estimation of feasible SOC sequestration
considering technical and socio-economic
constraints.
Expertise: Modelling SOC-sequestration
potentials
Crop diversification and lowinput farming across Europe: from practitioners
' engagement and ecosystems services to incr
eased revenues and chain organization
Expertise: Impact of crop diversification on soil
SOC, mineral N,
GHG emission, microbial diversity, ecosystem
services induced by crop diversification

Trade-offs and synergies
between soil C sequestration,
nitrous oxide, methane and
nitrate losses
Improving RothC model by
including the assessment of
belowground residues on SOC
accumulation

Improved delivery of ecosystem
services
by increasing soil biodiversity a
nd quality

Tasks of CREA in the project
CREA will lead the AGROECOseqC project (WP1 - Task 1.1., Task 1.2. as co-leader
with INRAE, and Task 1.3.), by coordinating and managing project research activities
and monitoring the administrative actions.
These projects have received funding from the European Union’s Horizon 2020
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CREA is responsible for WP2 on collecting information of plant species in field and
stained root samples from 8 experimental sites considered in the project, to evaluate:
plant community diversity and functionality (Task 2.1.) and root beneficial symbiosis
(Task 2.2.). As co-leader of WP4, CREA will identify functional genes involved in SOC
persistence (Sub-Task 4.1.2.) and analyse soil enzymatic activities and microbial C-N
stoichiometry (Task 4.2.). In WP6 and Task 6.2. CREA is responsible for soil incubation
tests and data acquisition on GHG emissions from other projects (SOMMIT,
Carboseq). In WP7-Task 7.1., CREA will identify a set of indicators for SOC storage
by applying multivariate analyses to datasets collected from experimental sites. CREA
is also responsible for communication, dissemination, and stakeholder's engagement
WP8 (Task 8.1).
2.2. Beneficiary n. 1
Organization: Institut National de Recherche pour l’Agriculture, l’Alimentation et
l’Environnement (INRAE)
Responsible person at the organization: Sebastien Fontaine
INRAE is France's new National Research Institute for Agriculture, Food and
Environment, created on January 2021 by the merging two Institutes (INRA, IRSTEA).
This merging positions INRAE as the world's top institute for research on agriculture,
food, and the environment in terms of scientific production.
The present project will involve senior and young scientists and technical support staff
from two research units of INRAE: UREP and Eco&Sols. They are working on three
contrasted types of agrosystems (monocrop; crop association with herbaceous service
plants “agroprairie”; agroforestry) contributing to the gradient of agricultural practices
(ecological intensification) studied in the project. Their expertise in soil organic matter
dynamics, 13C and 15N tracing in plant-soil systems, microbial and rhizosphere ecology,
and modelling of the coupled C-N cycles in éco- and agrosystems will be a major asset
for the success of the project.
Funder/vol

SOMMIT
EJPSOIL 1st call

(2 M€)

Carboseq
EJPSOIL 1st call

(2 M€)
Mobidiv

Links to other ongoing projects.

Overlaps

Sustainable Management of soil Organic
Matter to Mitigate Trade-offs between C
sequestration and nitrous oxide, methane and
nitrate losses
Expertise: Effect of agricultural practices on
GHG emission

Trade-offs and synergies
between soil C sequestration,
nitrous oxide, methane and
nitrate losses

Estimation of feasible SOC sequestration
considering technical and socio-economic
constraints.
Expertise: Modelling SOC-sequestration
potentials
Mobilizing and Breeding Intra and interspecific crop Diversity for a systemic change
towards pesticide-free agriculture.

Improving RothC model by
including the assessment of
belowground residues on SOC
accumulation
No overlaps since AGROseqC
will lie on a long-term
mesocosm experiment while
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ANR PPR Cultiver
et Protéger
Autrement

Expertise: aboveground and belowground
biodiversity and soil C and N cycling

Mobidiv will set up a new
experiment in field

(3 M€)

Tasks of INRAE in the project
INRAE will co-lead the AGROECOseqC project (WP1 - Task 1.1. as co-leader, Task
1.2. as leader, and Task 1.3. as co-leader) with a special focus on the management of
samples and data acquisition from the selected core sites and the connexion between
experimental and modelling activities.
INRAE is responsible of two work packages:
− WP5 on the determination of the level of synchrony between plant nutrient
demand, nutrient supply from soil biota and SOC dynamics,
− WP7 on the multivariate analysis of project data and modelling soil organic
matter.
In WP5, INRAE will collect and analyse (NP content) of plant biomass from core sites
at two contrasted seasons (Task 5.1). The partner will also collect soil samples from
core sites and quantify i) the fluxes of N immobilization and mineralization generated
by soil biota on all experimental sites (15N method) and ii) the carbon use efficiency of
soil microorganisms on a subset of sites (18O method) (Task 5.2). As co-leader of Task
5.3 INRAE will evaluate the level of synchrony between plant nutrient demand and soil
supply in the studied agroecosystems. WP7 INRAE will pursue the development a
next generation model connecting soil CN fluxes to soil biota dynamics and diversity
(Symphony model; Sub-Task 7.2.1) using the new knowledge available in the literature
and supplied by the WPs during the project. As co-leader of Subtask 7.2.2 INRAE will
also participate to the improvement of RothC model that will be implemented with a
simplified representation of the role of soil biota on soil C-N fluxes.
2.3. Beneficiary n. 7
Organization: Aarhus University, Danish Centre for Food and Agriculture (AUAGRO)
Responsible person at the organization: Jim Rasmussen (AU-AGRO)
Role of AU in the project
AU’s Department of Agroecology conducts research on all aspects related to agroecosystems, from soil functions to policy. We have ongoing long and short-term field
experiments with cover crops and main crops mixtures. Our experimental expertise
includes the use of stable-isotopic labeling techniques to investigate input and fate of
carbon in the soil from crops where we developed biomarkers’ - based methods to
study soil carbon stabilization. Current projects relevant to AGROECOseqC are listed
in the table below:
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IFD
(2,443 k€)

Org RDD6
(617 k€)

Links to other ongoing projects.
GrassTools: Tools for improving grassland
biomass production and delivering multiple
ecosystem services.
Expertise: cultivation of temporary grasslands
of increasing species and trait diversity,
determination of GHG emissions, nutrient flows
and C input and stabilization in soil.
GrainLegsGo: Fresh grain legumes for human
consumption. Expertise: screening and
cultivation of grain legume varieties with
optimal production and ecosystem benefits,
including contribution to SOC stabilization.

Overlaps

Main crop biomass, isotopic
labelling, contribution to SOC

Main crop and cover crop
biomass, isotopic labelling,
contribution to SOC

Tasks of AU in the project:
We will co-lead WP 5 and lead Task 5.3, where we will conduct isotope-based
estimation of microbial use of plant derived carbon and estimate the potential microbial
carbon stabilization, and Task 5.4 where we will integrate project knowledge
concerning plant-microbial C and nutrient cycling.
In addition, AU-AGRO will co-lead Tasks 2.1, 2.3, 6.2 and 7.1.
2.4. Beneficiary n.25
Organization: TAGEM
Responsible person at the organization: Akin Un (TAGEM)
TAGEM is the General Directorate of Agricultural Research and Policies of the
Republic of Turkey Ministry of Agriculture and Forestry. The mission of TAGEM is to
provide economic, social and environmental benefits to Turkey through concluding
high quality agricultural research that meets the country needs. Its vision includes to
improve the agricultural technology that the country needs within the country, to create
a competitive R&D system in international level, to improve the standard of living in
rural population and to produce agricultural policy. TAGEM has a background through
research on sustainable soil management, plant nutrition, innovative agricultural
techniques, climate change mitigation and adaptation in agricultural areas and
grasslands. Several national and international research projects and activities are
implemented under TAGEM research program in various climatic conditions.
Ministry of Agriculture and Forestry, General Directorate of Agricultural Research and
Policies (TAGEM) will help to lead WP2 activities as co-leader with CREA and
participate in WP1, WP2, WP3, WP4, WP5, WP6 and WP8. Researchers at TAGEM
have an extensive experience in investigations of symbiotic soil microorganisms and
impacts on soil quality, SOC and SOM component soil properties and soil functions.
Also, TAGEM will add expertise and conduct lab and field work in soil greenhouse gas
emission measurements at their experimental farm where is located on the Southeast
of Turkey and called as Harran Plain.
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Tasks of TAGEM in the project:
TAGEM will set up a new field experimental site at its experimental farm where three
levels of treatments will be applied in a randomized block design with 3 treatments and
3 replications. Measurements and samplings for WP2, WP3, WP4, WP5, WP6 and
organizing field days for WP8 will be conducted at the same site. TAGEM will be
responsible for experimental design, field maintenance, soil sampling, and analyses in
accordance with CREA and other partners. In addition, TAGEM will act as Task 2.3.
leader, aiming at understanding the role of played by plant-microbe beneficial
symbioses on crop N-P uptake. Moreover, TAGEM will lead Task 8.3. “Media and
publications” in WP8.
2.5. Beneficiary n. 16
Organization: Lithuanian Research Centre for Agriculture and Forestry – LAMMC
Responsible person at the organization: Skaidre Suproniene (LAMMC)
Role of LAMMC in the project
The LAMMC team behind this proposal are expertise in: 1) determination of soil
physical and chemical properties with the special focus on the effect of different
management (tillage, cover crop, fertilization) practices on soil aggregate stability; 2)
investigation of climate and anthropogenic activities effect on organic carbon
sequestration and stabilization processes in agricultural and protected areas,
investigation of soil carbon composition, resistance to degradation by interacting with
the mineral soil part and formation of humified compounds; 3) investigations of the
biodiversity (biomass, activity, functional diversity and community structure) of soil
microorganisms under the influence of different soil and crop management practices;
4) investigations of weed and crop competition and weed flora changes in different
agroecosystems; 5) evaluation of crop and grassland productivity, biodiversity, carbon
and nitrogen cycling, aboveground productivity in mixed systems, organic matter
decomposition, above and belowground plant productivity, soil biodiversity and plant
diversity.
Funder/vol

Lithuanian
Council of
Science
Call 2017
(700.0 k€)

Links to other ongoing projects.
Quality diagnostics of biogas
production by-product (digestate)
for innovative use as a biofertilizer.
Expertise: digestate; soil organic
carbon; N, P, carbon
sequestration; humic substances;
soil chemical composition; NIRS;
analytical methods. Effect of solid
and liquid fractions of bio-fertilisers
on the soil properties.

Overlaps

Soil use; soil properties; arable soil;
agriculture plants; soil chemistry
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CARBOSEQ
EJP 1st call
(4.0 m€)

Lithuanian
Research
Council
Call 2017/2021
(150.0 k€)
EU Horizon
2020 (6.0m€)

ERDF
(700.0k€)

Evaluation
of
the
carbon
sequestration potential in Europe
and
the
different
carbon
management
scenarios
by
adjusting certain models to assist in
the selection of the best regional
carbon management measures to
mitigate climate change.
Expertise: Modelling SOCsequestration potentials
Management of greenhouse gas
emissions via adjustment of
nitrogen flows in agrosystems.
Expertise: Effect of digestate
fertilization on soil microbial
activity and diversity, GHG
emissions, soil fertility and plant
productivity
Fostering sustainable legumebased farming systems and agrifeed and food chains in the EU”
(LEGVALUE).

Enhancement of the
multifunctional properties of
legumes in feed and food value
chains (SmartLegume)

Improving RothC model by including the
assessment of belowground residues on
SOC accumulation

Plant biomass, soil microbial biomass C,
dehydrogenase, CO2 and N2O fluxes.

Crop production, soil health, stakeholder
engagement

Crop productivity, soil health, belowground biomass, and nutrient losses of
legumes

Tasks of LAMMC in the project
As participants in WP2 Task 2.1 and co-leaders in Task 2.2 LAMMC will evaluate the effect of
agricultural practices (tillage and cover crop) on plant community diversity and functionality
and root beneficial symbiosis. In WP4 as co-leaders on Task 4.2 LAMMC will contribute to the
evaluation of effect of sustainable agricultures on microbial biomass and activity related with
biochemical cycles. As co-leaders of WP6 will be responsible on collection of soil samples from
8 experimental sites considered in the project and evaluation of physical stabilization of organic
soil C pools and aggregate stability. As leaders of Task 8.2. in WP8 will be responsible for
organization of workshops, in-field days and scientific events.

2.6. Beneficiary n. 2
Organization: Stichting Wageningen Research (WR)
Responsible person at the organization: Marjoleine Hanegraaf (WR)
Role of WR in the project
Wageningen Research (WR) is one of the leading institutes in the world for soil science
research, with a broad range of expertise. In AgroecoseqC, WR will be represented by
Wageningen Plant Research and Wageningen Environmental Research. WR has been
These projects have received funding from the European Union’s Horizon 2020
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involved in many relevant EU projects (e.g. CathC, SmartSoil, SoilCare, Nutri2Cycle,
CIRCASA, Cantogether, Climate CAFé). WR is the national contact for the FAO activity
on GSOCseq. For the Netherlands, WR is leading the national programme Smart Land
Use, which aims to sequestering 0.5 Mton CO2 per year in agricultural soils by 2030,
and the PPS Better Soil Management, financed by both public (Ministry of Agriculture)
and private consortia (Arable Farmers Organisation). The project team focuses on
agroecosystem analysis with organic amendment addition, crop rotations and/or soil
management practices to study effects on, e.g. soil C sequestration, GHG emissions
and nutrient cycling. Research involves modelling with biogeochemical SOC-models,
e.g. the RothC model and Miterra. The effects of tillage, fertilisation, and cropping
system on SOM-dynamics are studied in LTE’s on clay and sandy soils. Data of these
LTEs will be used in this project for analysis and/or modelling.
Tasks of WR in the project
Wageningen Research is co-leading WP7 “Soil Organic Matter Modelling” which
comprises 2 tasks. The objective of WP7 is integration of knowledge from other WPs
in classical and next generation SOC-models. Focus of WR is on classical models
(subtask WP7.2-T1). WR will be responsible for the screening, selection, and
adaptation of selected classical models and the subsequent scenario analysis. In
addition, WR contributes with data from LTE Clever Cover Cropping in WP2, WP3,
WP4, WP5, WP6, and to communication in WP8.
2.7. Beneficiary n. 9
Organization: CRAW (Walloon Agricultural Research Centre)
Responsible person at the organization: Bruno Huyghebaert (CRAW)
Role of CRAW in the project
The Walloon Agricultural Research Centre (CRAW) is a scientific establishment under
the Regional Government of Wallonia, developing scientific excellence to contribute to
the development of the agricultural industry in Wallonia in its economic, ecological and
cultural dimensions.
The CRAW is divided into 4 Research Departments and 12 Research Units developing
each specific field of competences. The Soil Fertility and Water Protection Unit
provides benchmarks to guide choices in the field of tillage techniques and input
(organic matters, fertilizers, pesticides) in order to maintain or improve soil fertility and
to make production sustainable in terms of economics and care for the environment
and the water resources. This Unit is developing long-term experiments, allowing to
compare and to study the organic matter (OM) management, the P and K fertilisation,
different intensity of soil tillage, organic farming, etc.. These studies provide technical
and useful results on new soil management options and their advantages in terms of
sustainability. This Unit disposes of all measurement techniques to monitor all aspects
of the soil fertility (physical, chemical and biological fertility). CRAW has good
experience in EU projects (H2020, Interreg, Eranet, CoreOrganic…) in the fields of,
among others, crop management, soil management practices, crop diversification
These projects have received funding from the European Union’s Horizon 2020
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strategies, water protection and socio-economic and policy (e.g., DIVERIMPACTS,
TRANSAE, SYMBIOSE, SOILVEG,..).
CRAW is also involved (as partner, WP/Task Deputy Leader and/or Project Leader) in
the internal EJP SOIL projects: CARBOSEQ, SIREN and iSoMPE.
Tasks of CRAW in the project
CRAW will provide the core-site “LTE-MO” that was set up in 1959 with the objective
to compare different organic matter management methods (crop residue restitution,
livestock manure application, winter cover). Four treatments will be chosen (T1: export
of cereal straws and no organic matter input that is considered as the reference, T2:
straw return, manure input and establishment of winter cover crop, T5: restitution of
cereal straws and T6: restitution of cereal straws and planting of winter cover crop) and
consist in a gradation of the OM inputs to the soil using different levers (crop residue
return, manure application, winter cover crop). The core-site provide sample, data and
information to feed the WP2, WP3, WP4, WP5 and WP6. If needed, specific
experiments and small reorientation of the cropping systems would be undergone on
the core-site.
2.8. Linked third party n. 20
Organization: CSIC + INIA
Responsible person at the organization: Margarita Ros (CSIC-CEBAS)
Role of CSIC in the project
The Spanish National Research Council (CSIC) is the largest public institution
dedicated to research in Spain. Recently, three institutions (INIA, IEO, IGME) have
been incorporated to CSIC.
The CSIC-CEBAS group has wide experience in studies of monitoring the use of
different sustainable agricultures practices, soil restoration using compost on soil
microbial community and their mechanisms associated to C and N, using microbial
activity, gene expression (qPCR) and metagenomic. (Diverfarming-H2020);
(VALUFARM-PRIMA2019).
The IIAG-CSIC group has wide experience in studies on the impact of different
anthropogenic activities on soil biochemical properties and in the evaluation of soil
quality through its biological and biochemical properties. (ReCROP, PRIMA2020).
The CSIC-EEZA, CSIC-IPE, CSIC-INIA, CSIC-EBD groups have expertise in multiple
soil organisms. Their ongoing activities deal with the relationships between soil
microfauna, mesofauna and macrofauna and climate change, ecosystem stability and
soil functioning. ClimBiosoil; Spill-Island; ASBIO; BIOFAIR; TRACE-Soils-EJPSoil.
CILIFO and FIREPOCTEP-INTERREG
Tasks of CSIC in the project:
CSIC-CEBAS and IIAG-CSIC will participate mainly on WP4. CSIC-CEBAS will
perform soil DNA extraction from core field experiments and will analyse and evaluate
These projects have received funding from the European Union’s Horizon 2020
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soil microbial community (bacteria and fungi) by NGS from different soil field
experiments (Task 4.1) focused C fixation and N cycling in soil. In addition, IIAG-CSIC
will analyse the physiological profiles of the bacterial communities by ECOplates of
selected soil samples (Task 4.2).
The four Centres CSIC-INIA, CSIC-EBD, CSIC-EEZA, and CSIC-IPE in WP3 will study
the composition, diversity and functional attributes of all relevant animal soil food webs
in sampling sites across 9 experimental sites in 8 countries. Soil samples will be
collected in situ by each partner for micro and mesofauna, soil will be shipped to CSICINIA and CSIC-EEZA and organisms will be extracted from the soil and identified to
genus and spp. taxonomic level. Soil macrofauna will be captured at selected sampling
sites by researchers of the CSIC-EBD and CSIC-IPE and furtherly identified to spp
level. The structural and functional attributes of the whole soil food web will be analysed
and related to selected indicators of soil C sequestration and C stability in soils.
All CSIC+INIA research groups will perform dissemination activities (participation in
international scientific meetings, publication of results in open-access scientific
journals, WP8).

2.9. Linked third party n. 5
Organization: BOKU
Responsible person at the organization: Rebecca Hood-Nowotny (BOKU)
Role of BOKU in the project
The coordinator of MAX ROOT project (Call CM1 – 2021) from BOKU will participate
to AGROECOseqC in terms of interested observer, with the aim to interface emerged
needs and research expertise available in MAX ROOT with the outcomes obtained by
AGROECOseqC research actions. At the same time, the AGROECOseqC coordinator
will participate as observer in the MAX ROOT project.
Tasks of BOKU in the project
BOKU will be involved in WP2 – Task 2.2. in relation to plant-root interactions. The
coordinator of MAX ROOT will participate to the kickoff intermediate and final meeting
of AGROECOseqC to guarantee the exchange of information among MAX ROOT and
AGROECOseqC.
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3. Summarized project budget
4. Table 1: Summarized project budget
Amount in k€
Personnel costs

1,301.978

Consumables

114.314

Durable equipment

18.000

Travel and subsistence

81.730

Other costs#

65.100

Sub-contracting
Indirect costs*
Total budget

395.281
1,976.403

#

: WR, TAGEM, CREA, and CSIC overcome the 15% limit, mainly due low salary costs and needed
equipment rental (TAGEM), reduced number of available PMs (WR), equipment maintenance (e.g.,
SEM-EDS, CREA), cost for services (CSIC) and communication activities (organization of project
workshops and meetings, publication fees, CREA, CSIC).

4. Description of the work
Background
The plant-soil microbiome interactions regulate soil carbon and nutrient cycles in
natural and semi-natural ecosystems, contributing to their higher sustainability when
compared to agricultural systems.
In the same pedoclimatic context,
perennial diversified plant cover and high-input annual crops can provide equivalent
biomass yield (Glover et al., 2010a; Loges et al., 2018), although the former maintains
soil organic matter and fertility (Glover et al., 2010a; Jenkinson et al.,
2004; Mikhailova et al., 2000; Mikhailova and Post, 2006), while also providing key
regulating services such as water purification and carbon storage (Turner and
Rabalais, 2003; Luyssaert et al., 2008; Stahl et al., 2016).
The asynchrony between soil nutrient supply and plant demand is common in cropping
systems (Crews and Peoples, 2005b; Galloway et al., 2008; Myers et al., 1994),
leading to increased reliance on mineral fertilizers to maintain productivity (Fowler et
al., 2013; Galloway et al., 2008) and manage nutrient losses (Shi et al., 2019). The
study of natural and semi-natural ecosystems (e.g. permanent grasslands) have
shown the capacity of several plant species to adjust the supply of soluble nutrient from
soil biota in function to their needs (Shahzad et al., 2012; Tang et al.,
2019; Henneron et al., 2020c). This plant control of soil nutrient supply
occurs in rhizosphere through processes (rhizodeposition, nutrient uptake, plantmicrobe beneficial symbioses) that shapes the structure and activity of soil microbial
communities including those involved in the decomposition and resynthesis soil
organic matter (Philippot et al., 2013; Shahzad et al., 2012; Henneron et al., 2020c).
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By increasing plant diversity and reducing soil disturbance, diversification of cropping
systems constitutes an opportunity to set higher level of synchrony between plant
demand and nutrient supply mediated by soil biota, and contemporary optimize
microbial carbon use efficiency (CUE) leading to increased SOC accrual (Sinsabaugh
et al., 2016; Liu et al. 2020). In fact, microbial diversity affects plant-soil interactions by
controlling nutrient availability for plants (Weidner et al., 2015), ecosystem functioning
suchsuch as productivity and decomposition (van der Heijden and Wagg, 2013), Ncycle such as the nitrification and denitrification processes (Nardi et al., 2021, Wagg et
al. 2021) and SOC stabilization and accrual (Manici et al., 2019). Understanding the
substantial role played by plant residues in defining the assortment of soil fauna and
microbiome (Orrù et al., 2021), will help to identify those agroecological practices able
to increase resource conservation (C, nutrient) mediated by soil biome functional
diversity. Among soil microbiota, fungi species, and in particular mycorrhizal fungi,
modulate plant–plant relationships, playing a socio-ecological role by forming a
mycelial network among coexisting plants and thus modulating nutrient and energy
fluxes (Simard and Durall, 2004). This mycelial network and its effect on plant nutrient
uptake was already observed in diversified cropping systems (Ortas, 2018; Trinchera
et al., 2019), although the role played by mycorrhizal roots on soil C persistence on
long term is only partly understood so far (Parihar et al., 2020; Cania et al., 2020). Plant
species richness and certain plant functional traits can boost mycorrhization of
cultivated plants (Trinchera et al., 2021): some authors demonstrated that mycorrhizal
fungi support not only plant nutrient uptake but accelerate also the build‐up of soil
stable carbon pools due to soil stable aggregates formation (Levallee et al., 2019), so
to mitigate carbon losses (Steinbeiss et al., 2008).
Agroecological transition in agriculture and implication on SOC storage
Ecological intensification gives the opportunity to preserve system productivity over
long term by implementing management strategies that preserve higher biodiversity
and associated ecosystem services. The design of cropping systems has too often
overlooked the fact that the productivity and sustainability of ecosystems is inextricably
linked to the level of synchrony between the supply of soluble nutrients by soil biota
and the plant demand (Crews and Peoples, 2005a; Myers et al., 1994). A low level of
synchrony leads to periods of excess soluble nutrients (risk of nutrient loss, longerterm soil impoverishment and environmental pollution) and periods of nutrient
deficiency (risk of limiting primary production and plant development). In contrast, a
high level of synchrony promotes the conversion of light energy to biomass by
decreasing the nutrient limitation of plant growth, the closure of nutrient cycles and the
maintenance, or even the accumulation, of soil organic matter. Agroecological
management strategies, such as spatial and temporal plant diversification solutions
(cover crops, crop association with herbaceous “agroprairie” service plants,
agroforestry) can increase the plant supply of energy-rich C to soil microbial
communities intensifying their influence on soil C and nutrient fluxes. Moreover, some
of the introduced plant species can modulate decomposition and resynthesis of soil
organic matter by selecting rhizosphere microbiome (e.g, beneficial symbiotic
microorganisms), as observed in natural ecosystems (Shahzad et al., 2012; Henneron
et al, 2020c). Therefore, we advocate that agroecological management practices
tested in this project will promote a higher synchrony level, SOC storage and nutrient
retention into agroecosystems also by supporting system biodiversity.
These projects have received funding from the European Union’s Horizon 2020
research and Innovation programme under grant agreement No. 862695.
15 of 84

Call documents EJP SOIL – Internal Call
________________________________________________________________________________

4.1.

Relevance of the research proposal

Objectives and main hypotheses
The proposed AGROECOseqC multifunctional approach starts from the hypothesis
that, by introducing agroecological management practices based on plant
diversification and reduced soil disturbance, the plant community shapes soil microbial
community involved C-nutrient cycling, this improving the overall microbial CUE and
capacity to store C in soil. The expected higher synchrony between plant nutrient
demand and soil nutrient availability under agroecological practice will also increase
the stable SOC pools, reduce N-leaching and mitigate GHG emission, contemporary
boosting those beneficial plant-microbe interactions able to increase biomass
production and crop yield.
AGROECOseqC project goals will be:
1. to quantify the impact of agricultural practices on ecosystem services, including
biomass production, SOC storage, greenhouse gas emission and nutrient
retention;
2. to analyse the role played by plant diversity and specific traits on soil fauna and
microbial community diversity and functioning, as relevant drivers for SOC
storage in soil; particular interest will be put on the fungal mycelial network
development in soil and its function at increasing soil aggregates stability;
3. to assess the level of synchrony between plant nutrient demand, nutrient supply
from soil biota and decomposition/resynthesis of soil organic matter along the
gradient of tested agroecological management practices;
4. to identify the most sensitive and robust indicators able to describe the
agroecosystem, and how the considered agroecological practice can shape
plant community, soil meso- and microfauna, soil microbial community and
functioning in favour of C persistence in soil;
5. to integrate microbial functional diversity and rhizosphere plant-soil interactions
(soil fauna, rhizosphere priming, plant control of SOM dynamics, symbiotic
associations) into a model of ecosystem C and N cycling (SYMPHONY);
6. to contribute to integrate these variables in other models considered by other
current EJPSoil projects (SOMMIT, CarboSeq, others), also comparing
different models’ performances on the dataset produced by the project.
By
studying
the main actors
involved
in
main
biogeochemical
processes, AGROECOseqC challenge is to investigate the underlying
mechanisms promoting the synchrony between plant demand and nutrient
supply by soil microbiome, with the aim to build sustainable agricultural
systems where plant, soil fauna and microbial diversity are key drivers to reduce
nutrient losses, GHG emission, and increase C sequestration in soil.

Relevance to the topic
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One of the main issues which characterize EU agricultural soils is the decrease of soil
biodiversity because of intensive land use, monocropping, excess use of fertilizers, etc.
AGROECOseqC will investigate real case-studies (long-term and short-term
experiments) by comparing agricultural systems where agroecological strategies are
already applied (e.g., organic farming systems, conservative agriculture, agroforestry,
etc.) with less conservative ones, to understand which drivers (plant-fauna-microbial
community) controls C-N fluxes and SOC sequestration in such systems, and how to
operate for increasing C storage by preserving system biodiversity.
The main novelty of the project lies in: i) the recognition of plant-soil interactions as key
drives of ecosystem functioning, and ii) the multidisciplinary approach adopted to
characterize these interactions and their beneficial effects on soil carbon
storage, and nutrient retention and cycling.
AGROECOseqC will also improve RothC model by incorporating acquired knowledge
about C-N fluxes and develop new “toy models” descriptive of the relationship between
soil biome and SOC dynamic.
General approach and methodology
Recognizing agroecosystem biodiversity and plant-soil interactions as main
drivers of soil C and nutrient fluxes, the AGROECOseqC will study the ability of
diversified agroecosystems to store SOC using a multifunctional system
approach. Plant and soil biota community structure, plant and microbial
metabolic activity, soil nutrient fluxes, and SOC sequestration will be measured
simultaneously at two periods of the year (plant growth and soil as C source
versus dormant plant and soil as C sink).
The obtained results will be incorporated in multivariate analyses and models of
C and N fluxes to understand the mechanisms underlying plant-soil interactions
and their regulating role on carbon and nutrient cycling.
In an European network of long-term experiment sites, representative of several
pedoclimatic EU Regions, a gradient of agricultural practices, ranging from the most
intensives (intense tillage, monocropping, mineral fertilization) to the most disruptive
ones (agroforestry, introduction of ecosystem service plants), will be tested with the
objective to evaluate how increased plant diversity can shape soil fauna and soil
microbiome, thus promoting nutrient supply-plant demand synchrony and SOC
persistence in soil.
AGROECOseqC experimental sites are already defined, including mostly long-term
experiments (LTE) and two recently established ones. The selected sites are
representative of two crossed gradients of ecological intensification: i) a local-scale
gradient and ii) an European-scale gradient built in the frame of this project:
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Several criteria were considered for selection: i) availability of historical datasets on Cinputs and C-sequestration (LTEs); ii) introduction of crop diversity (cover crops,
intercropping, agroforestry); iii) reduction of soil disturbance (reduced tillage, no tillage)
iv) organic inputs (plant residues, animal manure, composts, bioinoculants). Each
AGROECOseqC site includes a “control” site, where agroecological intensification was
not applied (tillage, monocropping, no service crop introduction, no organic inputs),
and several field replicates (see table below) allowing to test the effect of site-scale
ecological intensification on ecosystem variables.
The analysis of the effect of ecological intensification along the European gradient is
more challenging since the pedoclimatic conditions also changes from sites to sites.
However, we are confident to be able to disentangle the effect of pedoclimatic
conditions and of ecological intensification, given the high number of observations (119
plots) and the presence of a control treatment on each site. Each partner of
AGROECOseqC has one experimental site including one or several agroecological
practices.
In the following table, the list of 9 experimental sites considered in the project are
reported and classified.
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Name of
the partner

Year of
experiment
set up

Products

Type of
plants

Plant
perenniality

Type
diversification

Number of
treatments

Number of
replicates

Total
plots
/partner

AU

New
experiment

Cereal and
legume grains,
forage

Herbaceous

Annuals &
perennials

Species mixture

4

4

16

CREA

2016

Apricots, cereal
grains, forage

Trees &
Herbaceous

Annuals &
perennials

Agroforestery &
intercropping

3

3

9

CRAW

1959

Cereal grains

Herbaceous

Annuals

Cover crop

4

4

16

INIA-CSIC

1996

Cereal grains

Herbaceous

Annuals

Crop rotation and
no-tillage

4

4

16

INRAEClermont
Ferrand

2016

Cereal grains,
forage

Herbaceous

Annuals &
perennials

Species mixture,
mixture of
annuals and
perennials

3

4

12

INRAEMontpellier

2017

Cereal grains,
forage

Trees &
Herbaceous

Annuals &
perennials

Agroforestery &
intercropping

3

3

9

LAMMC

2013

Cereal grains

Herbaceous

Annuals

Cover crop and
no-tillage

4

4

16

TAGEM

New
experiment

Tomatoes

Herbaceous

Annuals

Cover crop and
fungi inoculation

3

3

9

WUR

2016

Cereal grains

Herbaceous

Annuals

Cover crop

4

4
TOTAL
PLOTS

16
119

The chance to work on several experimental sites, by applying sampling and analytical
methods planned at the very beginning of the project on all selected AGROECOseqC
core-sites, is another advantage of the project. Based on partners' tasks and related
budgets, all the partners will offer their expertise by carrying out analytical activities on
the collected soil/plant samples from all AGROECOseqC experimental sites, shipped
to them by other partners, so to ensure the application of the same, standardized
methodologies.
The strength of our proposal lies in:
− the systemic approach that emphasizes on the role of soil-plant interactions in the
regulation of cycles and the provision of services such as C storage. Studies on soil
biota, processes and indicators are still too often done without considering
the diversity, the functioning and the needs of plant communities. A special
attention will be paid on functional root systems and plant-microbe rhizosphere
beneficial interactions, and plant nutrient demand.
−

the overall description of structure and traits of plant and microbial communities.
Concerning the microbial component, the latest available technologies (next
generation
sequencing)
will
be
deployed
to
identify changes
in
microbial communities and functional genes involved in C cycle.

−

the characterization of microbial metabolisms and soil carbon and nutrient fluxes
by cutting edge technologies including 13C, 15N and 18O isotopic tracing in microbial
biomass, mineral nitrogen and SOC.

− the
quantification
of C
sequestration and
associated
mechanisms, by combining historical results with the evaluation of soil Cpools and aggregates stability, facilitated by fine roots
and mycorrhizal hyphal
network which protects stable organic matter
to
degradation
by
soil microorganisms.
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−

considering the change in ecosystem functioning during the seasons with periods
when the soil acts as a source of nutrients for plants, and periods when the soil's
organic matter reserves are replenished.

−

the deployment of multivariate analyses and modelling to understand the
interactions between ecosystem components, dynamics of the plant-soil systems
and feedbacks mechanisms that might regulate C and nutrients fluxes towards
greater C storage and nutrient retention under tested agroecological practices.

In a logic of optimization of research efforts, the AGROECOseqC project will develop
cross
activities
with
other existing
EJP
projects or
in
preparation. For example, measurement of greenhouse gas emissions performed in
current SOMMIT and CARBOSEQ projects on selected common experimental sites
will contribute to the assessment of ecosystem services and plant photosynthetic
activity of AGROECOseqC. In addition, two common actions are anticipated with the
project MixRoot and MaxROOT built in the frame of topic CM1:
i) the 13C pulse labelling of agroecosystems to trace the plant C input to soil, its
transformation by soil biota and its sequestration in SOC (Mix-ROOT);
ii) the implementation of currently used models (e.g. RothC) and development of next
generation
models, which explicitly
consider
rhizosphere
process
(e.g. rhizodeposition), root-soil biota interactions and their role in the regulation of
soil carbon and nutrient fluxes;
ii) the effect of plant diversity on root mycorrhizal colonization (Max-ROOT).
Regarding the complementarity with other project proposal within the CM5 call,
AGROECOseqC will operate by applying a multifunctional, system approach,
considering a multi-sites overview and focused on the actors involved in C/N coupling
(plants, soil fauna and soil microbiota): the outcomes derived from AGROECOseqC
activities could advantageously couple those obtained by the quantitative approach
proposed in ENERGY Link project.
MIX-ROOT, MAX-ROOT, and ENERGY Link coordinators will be invited to participate
to the annual AGROECOseqC meetings to promote a constant exchange of
information among the main outcomes and constraints found in the projects.
At the end, AGROECOseqC project will foster the optimization and even design of
new agroecological practices by providing the ecological knowledge needed
to implement
greater
diversity
and
regulation in cropping
systems. AGROECOseqC will also propose a set of indicators of SOC
storage (e.g. specific plant traits, microbial groups and CUE, functional genes of
C cycle) and indicator of the overall agroecosystem health, such as diversity indexes
and the level plant/soil synchrony.
In Figure 1, the multifunctional approach to be applied in AGROECOseqC project is
described.
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and multivariate analysis

plant production, ecosystem
function, C storage

fungi hyphal network –
aggregates stability

as affected by plant diversity
soil food web

Driver 1
Driver 2

Driver 3

In the Table below, the list of WPs and tasks is reported, followed by a graphic
description of the WPs interactions with AGROECOseqC project.
AGROECOseqC PROJECT STRUCTURE
WORKING PACKAGES

TASKS

WP1.
Project management and
coordination

Task 1.1. Activity management - Leader: CREA, Coleader: INRAE

Leader CREA

Task 1.2. Data management - Leader: INRAE, Co-leader:
CREA

Co-Leader: INRAE

Task 1.3. Project Meetings and coordination - Leader:
CREA, Co-leader: INRAE
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WP2
Driver 1:
Plant communities and
rhizosphere plant-microbe
interactions
Leader CREA
Co-Leader: TAGEM

T2.1. Plant functional diversity and effect on soil C inputs
and retention - Leader: CREA, Co-leader: AU
T2.2. Fungi mycelial network development and effect on
soil aggregates formation - Leader: CREA, Co-leader:
LAMMC
T2.3. Plant-microbe beneficial symbioses and effect on
crop N-P uptake - Leader: TAGEM, Co-leader: AU

WP3
Driver 2: Soil macromeso- and microfauna
functional diversity

Task 3.1. Soil microfauna functional diversity - Leader:
CSIC-INIA, Co-leader: CSIC-EBD

Leader: CSIC-INIA

Task 3.3. Soil microfauna functional diversity - Leader:
CSIC-EBD, Co-leader: CSIC-IPE

Co-leader: CSIC-EBD

Task 3.2. Soil mesofauna functional diversity - Leader:
CSIC-EEZA, Co-leader: CSIC-INIA

Task 3.4. Identification of key attributes of soil food web
structure which drive C cycling - Leader: CSIC-INIA, Coleader: CSIC-EBD
WP4
Driver 3: Soil microbial
functional diversity
Leader: CEBAS-CSIC
Co-leader CREA

Task 4.1. Soil microbial functional diversity: Identification
of the major drivers of C Cycle to use them as indicators
of C use efficiency - Leader: CEBAS-CSIC; Co-leader
CREA.
Subtask 4.1.1. Agroecological practices effect on
microbial soil communities - Leader: CEBAS-CSIC
Subtask 4.1.2. Identification of functional genes as
indicators of C use efficiency - Leader: CREA
Task 4.2. Agroecological practices effect on microbial
biomass and activity - Leader: CREA co-leader LAMMC.

WP5
Level of synchrony
between plant nutrient
demand, soil nutrient
fluxes and soil organic
matter dynamics
Leader: INRAE
Co-Leader: AU

Task 5.1. Measurements of plant nutrient demand at
different moments - Leader: INRAE, Co-leader: INRAE
Task 5.2. Soil nitrogen fluxes as affected by plant
demand, microbial functioning and agricultural practices Leader INRAE, Co-leader: CREA
Task 5.3. Measurement of microbial carbon use
efficiency and carbon and nitrogen sequestration potential
- Leader: AU, Co-leader: INRAE
Task 5.4. Determination of the level of synchrony under
the different practices - Leader: AU, Co-leader: INRAE

WP6.
Soil C retainment through
stable aggregates and
microbial biomass activity

Task 6.1. Physical stabilization of organic soil C pools
and aggregate stability - Leader: LAMMC, Co-leader:
CREA

Leader: CREA
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Co-leader: LAMMC

WP7.
Multivariate analysis and
modelling soil organic
matter dynamics
Leader: INRAE
Co-leader: WR

Task 6.2. Microbial C-respiration dynamic and mitigation
of greenhouse gas emission - Leader: CREA, Co-leader:
AU
Task 7.1. Multivariate data analysis to identify indicators
of agronomic practices impact on SOC sequestration and
persistence - Leader: CREA, Co-Leader: AU
Sub-task 7.1.1. Microbial indicators and overall dataset
analysis to identify the soil management impact on C
sequestration and persistence of SOC – Leader: CREA
Sub-task 7.1.2. Integration of functional plants, soil
microbial and faunal parameters with soil properties by
MVA – Leader: CREA
Task 7.2. Modelling soil organic matter dynamics Leader: WR, Co-leader: INRAE
Subtask 7.2.1. New models approach (SYMPHONY
model) – Leader: INRAE
Sub-task 7.2.2. Improving existing models (modified
ROTH-C) - Leader: WR

WP8
Communication,
dissemination of results
and stakeholders’
engagement
Leader: CREA
Co-leader: CEBAS-CSIC

Task 8.1. Communication and dissemination plan and
project website - Leader: CREA, Co-leader: CEBAS-CSIC
Task 8.2. Organization of workshops, in-field days and
scientific events - Leader: LAMMC
Task 8.3. Media and publications - Leader: TAGEM

The different WPs operating in the project will work in constant collaboration, under the
supervision of WP1, which will define the methodological protocols to be applied, the
sampling methods, the datasets arrangement, and their compilation along the project.
While WP2, WP3 and WP4 will focus on main actors able to drive C storage (e.g.,
plants diversity and traits, fauna and soil microbiota diversity and functionality, as
affected by agronomic practices), WP5 and WP6 will work on soil C-nutrients fluxes,
C-pools and main ecological services provided by plant diversity and microbial
communities (crop production, GHG emission, etc.). In addition to consolidated
methods for soil/plant/microbial biomass analysis, several high-performance
methodologies, such as 13C, 15N isotopic labelling of plant residues, next generation
sequencing of bacteria and fungi communities, or scanning electron microscopy
coupled with electron dispersion microanalysis on soil stable aggregates, etc., will be
applied in AGROECOseqC. WP7, together with WP1, will collect all AGROECOseqC
datasets and statistically process them, applying two complementary approaches: i)
multivariate analysis, by identifying a set of indicators to describe how main actors
affect soil attitude to store C, in function of agroecological practices in a gradient of
ecological intensification and ii) the modelling approach, able to describe and predict
the soil C sequestration (e.g., C-nutrient fluxes), according to the applied practices.
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AGROECOseqC Work Packages, leaders and co-leaders, PMs, start- and end
months, and total PMs are following reported.
Work package

Lead

Person-

participant*

months month* month*

CREA, INRAE
WP1: Project management and coordination
WP2: Driver 1: Plant communities and rhizosphere plant- CREA, TAGEM
microbe interactions
CSIC-INIA,
WP3: Driver 2: Soil macro- meso- and microfauna
functional diversity
CSIC EBD
WP4: Driver 3: Soil microbial functional diversity
WP5: Level of synchrony between plant nutrient demand,
soil nutrient fluxes and soil organic matter dynamics
WP6: Soil C retainment through stable aggregates and
microbial biomass activity
WP7: Multivariate analysis and modelling soil organic
matter dynamics
WP8: Communication, dissemination of results and
stakeholders’ engagement

Start

End

11.40

M22

M57

44.55

M22

M57

40.08

M22

M57

CSIC, CREA

54.74

M22

M57

INRAE, AU

46.0

M22

M57

CREA, LAMMC

39.40

M22

M57

INRAE, WR

39.90

M22

M57

CREA, CSIC

15.30

M22

M57

Total person
months:

291.40

* EJP SOIL months; M01 equals February 2020
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Descriptions of the work packages (WPs).
Work package

WP1: Project management and coordination
Alessandra Trinchera

Lead beneficiary or LTP

Council for Agricultural Research and Economics - CREA
Sebastien Fontaine

Deputy leader

13

Abbreviation

INRAE

WR

BIOS

EV-ILVO

CRAW

CULS

AU

EMU

Luke

vTI

Juelich

MTA-ATK

Teagasc

Person-months

4.4

Beneficiary no.

14

15

16

17

18

19

20

21

22

23

24

25

26

Abbreviation

VPO

ARC

CNR

ISPRA

13

EV INBO

12

BFW

11

BAW

10

LTPno.

14

15

16

17

18

19

20

21

22

23

24

25

26

Abbreviation

CSIC

9

AGES

8

UM-FKBV

7

BOKU

6

AIS

5

EAA

4

ERSAF

3

SupAgro

2

AGRIS

1

ch
ACO

LTP no.

ENEA

7

AgroParisTe

Person-months

UNIPA

AFBI

12

TAGAM

11

AGS

10

SLU

9

INIA

8

ULBF

7

NPPC

6

INIAV

5

IUNG

4

NIBIO

3

LAMMC

2

UL

1

CREA

Beneficiary no.

INRAE

-/-

-/-

-/-

-/-

-/-

-/-

Abbreviation

Person-months

Person-months

Start month

M22

End month

M57

Total personmonths

11.40

Objective
The WP1 “Project management and coordination” will aim at achieving the following objectives:

These projects have received funding from the European Union’s Horizon 2020
research and Innovation programme under grant agreement No. 862695.
25 of 84

Call documents EJP SOIL – Internal Call
________________________________________________________________________________
OB1.1 Recruitment of a scientific Advisory Board to be consulted for all scientific decision to be taken
during the project (Task 1.1.)
OB1.2 Acquisition of information and historical data of sites, cropping systems and soil management
practices, mandatory/optional parameters to be evaluated (Task 1.1)
OB1.3 Organization of sampling, measurements, and database collection (Task 1.2.)
OB1.4 Data management plan for the datasets generated in the project (Task 1.2.)
OB1.5 Interface between measurements (®indicators) and modelling needs (Task 1.2.)
OB1.6. Guaranteeing of regular and efficient information flow between all partners (Task 1.3.)
OB1.7 Monitoring of the objectives to verify they are efficiently achieved (Task 1.3.)
OB1.8 Control of the quality of financial, administrative, and ethical management (Task 1.3.)
Description of work
AGROECOseqC project will be managed by CREA coordinator with the support of CREA technical
administration office, and by INRAE co-coordinator. To improve the efficiency of coordination action,
the two coordinators will work together by sharing and taking decision after common approval, with
the support of nine representatives, one from each partner of the consortium, who will constitute,
together with the two coordinators, the AGROECOseqC Scientific Board (SB). The SB will provide
executive leadership to successfully run the project from scientific point of view.
The role of project coordination will consist in organizing all the experimental actions from in-field
soil/plant/fauna sampling to laboratory analyses, shipping samples, guarantee the proper flux of
information (applied methodologies, common protocols, identification of constraints and corrective
actions, etc.). The coordination action will assure that project results will be transferred to WP7
involved in data elaboration and will strictly work with WP8 to promote communication and
dissemination of obtained results. In addition, the coordinators will promote the constant relationship
with MIX ROOT, MAX ROOT, Carboseq, SOMMIT projects coordinators, whose representatives are
involved as partic ipants in AGROECOseqC project.
The coordination has also to guarantee that reporting actions will respect the fixed deadlines and the
budget will be used according to what stated in the project proposal by each partner.

Task 1.1. Activity management
Leader: Alessandra Trinchera - CREA
Co-leader: Sebastien Fontaine - INRAE
Participants: all AGROECOseqC partners
The task will aim to manage all the experimental activities to be performed in the project. It will start
from the recruitment of a project Advisory Board, representative of all partners involved in the project,
to be consulted regularly about any decision to be made about the scientific actions.
The state of art about the LTEs/STEs to be involved in the project will be verified, by setting the EU
LTEs and STE sites to be investigated during the project, and other supplementary sites, based on
the availability of historical data of soil SOC storage and considering interactions with other running
EJPSOIL projects on related topics.
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The task will foresee the definition of common protocols for sampling and of methodological
approaches to be applied within the WPs by project partners. The promotion of research connections,
the sharing of research outcomes regarding the effect of agricultural management on SOC
persistence in soil with those from other current EJPSOIL projects (e.g., SOMMIT or Carboseq), and
others involved on studies about the rhizosphere plant-microbe interactions (e.g., MIX-ROOTC and
MAX-ROOTC) will be assured.
Task 1.2. Data management
Leader: INRAE
Co-leader: CREA
Participants: all partners
The main actions of this task are related to the management of experimental activities and
measurements to be carried out in all the core experimental sites involved in the project, by
monitoring:
-the acquisition of consumables to be used for project analyses
-the definition of the structure of the datasets to be compiled during the project
-the proper organization of soil samples exchanges among the partners
-the analytical timing, in line with the scheduled timesheet established at the beginning of the project
-the verification of datasets filling by all the project partners for the subsequent use by WP7.
The task will also include actions aimed at interfacing the measurements performed, the
identification of the proper SOC storage indicators (WP7- Task 7.1), and modelling needs (WP7Task 7.2).
Task 1.3. Project Meetings and coordination
Leader: CREA
Co-leader: INRAE
Participants: all partners
This task will be focus on scientific reporting activities and the monitoring of the correct running of the
project. A kick-off meeting within the first two months of the project, one intermediate meeting after
18 months and a final meeting will be organized, either in person or through virtual means, depending
on which is more appropriate to ensure complete attendance. Annual reports about the state of art of
project activities produced by each partner will be collected by the coordinators.
The overall direction to the project will be communicated to all partners, providing the follow-up
regarding decisions coming from the organized plenary project meetings to the AGROECOseqC
consortium. The tracking the progress of all the project activities will be verified as the maintenance
of project work plan by: i) monitoring project implementation; ii) identifying potential constraints /
delays in sampling or analytical actions related to contingent situations; iii) monitoring of reached
milestones and produced deliverables. The control of the quality of financial, administrative, and
ethical management will be assured during the whole period of the project activities.
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Deliverables (see Table 3)
D1.1.1: Protocols of sampling methods and methodologies to be applied within the project WP2 WP3 - WP4 - WP5 - WP6.
D1.2.1: Filled datasets by all partners
D1.3.1: First annual report
D1.3.2: Second annual report
D1.3.3: Final report
Milestones (See Table 4)
M1.1.1: Recruitment of AGROECOseqC Advisory board
M1.1.2: Acquisition of site information and historical data about biomass production, SOC, N
leaching and GHG emissions in LTEs
M1.1.3: Selection of LTEs and agricultural practices
M1.2.1: Definition of mandatory/optional parameters (project dataset)
M1.2.2: AGROECOseqC complete database
M1.3.1: AGROECOseqC kick-off meeting organization
M1.3.2: AGROECOseqC intermediate meeting organization
M1.3.3: AGROECOseqC final meeting organization
.
1st Annual period first work plan
Months*
WP1
T1.1
D1.1.1.
M1.1.1.
T1.2
M1.2.1
T1.3
D.1.3.1
M1.3.1

Months*
WP1
T1.2
T1.3
D1.3.2.
M1.3.2

Months*
WP1
T1.2
D1.2.1.
M1.2.2
T1.3
D1.3.3.
M1.3.3

22

23

24

25

26

27

28

29

30

31

32

33

X
X

X

X
X
X
2nd Annual period first work plan
34
35
36
37
38

39

40

41

42

43

44

45

X
X
3rd Annual period first work plan
46
47
48
49
50

51

52

53

54

55

56

57

X
X
X
X
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WP2: Driver 1: Plant communities and rhizosphere plantWork package

microbe interactions
Elena Testani

Lead beneficiary or LTP

Council for Agricultural Research and Economics - CREA
Akin Un

Deputy leader

Juelich

MTA-ATK

Teagasc

1.0

0.5

Beneficiary no.

14

15

16

17

18

19

20

21

22

23

24

25

26

TAGEM

AFBI

AU

Person-months

AGS

CULS

vTI

CRAW

Abbreviation

SLU

13

Luke

12

INIA

11

EMU

10

ULBF

9

NPPC

8

INIAV

7

IUNG

EV-ILVO

6

NIBIO

BIOS

5

LAMMC

4

WR

3

UL

2

INRAE

1

CREA

Beneficiary no.

TAGEM

ARC

CNR

ISPRA

17

18

19

20

21

22

23

24

25

26

-/-

BOKU

16

-/-

13

VPO

12

-/-

11

EV INBO

10

-/-

9

BFW

8

-/-

7

BAW

6

CSIC

5

AGES

4

UM-FKBV

3

AIS

2

ERSAF

1

EAA

12

SupAgro

Abbreviation

14

15

ENEA

LTPno.

1

UNIPA

Person-months

-/-

Abbreviation

13

AGRIS

LTP no.

10.55

ACO

Person-months

2

AgroParisTech

Abbreviation

4.5

Person-months
Start month

M 22

End month

M 57

Total personmonths

44.55

Objectives
The overall objective of WP2 is to evaluate how an ecological intensification perspective in managing
soil and agrobiodiversity in agroecosystems can drive soil C sequestration through affecting plant
community traits, among those related to C-input and C storage (particularly the supporting
arbuscular mycorrhizal plant trait) across different European pedo-climatic conditions. Clear
indicators of the carbon storage potential of the systems under agroecological management, driven
by plant communities and rhizosphere plant-microbe interactions, will be developed to merge
towards WP7 multivariate analysis.
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The specific objectives are:
• OB2.1: Plant communities’ composition and diversity: Evaluate the effects of agroecological soil
and biodiversity management on spontaneous flora community structure and diversity.
OB2.1 is dealt with by T2.1.
• OB2.2: Plant communities’ C storage-related functional traits: Evaluate the potential effect of
spontaneous flora communities on C input and storage through functional traits analysis.
OB2.2 is dealt with by T2.1.
• OB2.3: Hyphal mycelial network in agroecosystems: Verify how much ecological service crops
and spontaneous plants with supporting mycorrhizal trait, can increase the mycorrhization of the
agroecosystem by hyphal mycelial network development, capable of increase aggregate stability
and C-sequestration in soil aggregates (see Task 6.1. action).
OB2.3 is dealt with by T2.2.
• OB2.4: Plant-microbe beneficial symbioses on crop N-P uptake: Evaluate the cascade of
agroecological management on effect crop N-P uptake through rhizosphere beneficial symbiosis.
OB2.4 is dealt with by T2.3.
Description of work
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Background:
•

Amongst the agrobiodiversity components, spontaneous flora could greatly contribute to the
functioning of agroecosystems and its proper management may lead to a potential ecological
intensification (Barberi et al., 2018). Functional traits of plants can play a key role in soil C storage,
driving soil C inputs/outputs by controlling C assimilation, transfer and storage in belowground
biomass, and loss from soil through respiration, organic compounds volatilization and leaching (Yuan
et al., 2018). Moreover, plants community diversity can shape soil microbiome composition through
plant rhizodeposition and nutrient uptake, microbial symbioses, and trophic cascades (Moora, 2014;
Planxton and Lambers, 2015; Ciaccia et al., 2020, Trinchera et al., 2021). For example, mycorrhizal
fungi, beside their action in immobilizing C in their mycelium, can reduce soil carbon loss by
extending root lifespan and by improving carbon sequestration in soil aggregates (Simard and Durall,
2004; Parihar et al., 2015; Yang et al., 2019). In fact, their hyphae facilitate SOM deposition into soil
pores and onto mineral surfaces, where it can be protected from microbial attack (Frey, 2019).
Several authors demonstrated that mycorrhizal fungi support not only plant nutrient uptake but
accelerate also the build‐up of soil stable carbon pools due to soil stable aggregates formation
(Rilling et al., 2000; Kohler et al., 2017; Levallee et al., 2019), so to mitigate carbon losses (Steinbeiss
et al., 2008). Thus, it is a key to understand how crop diversification may increase mycorrhizal hyphal
development in soil and, thus, organic C persistence in soil by increasing SOC stability in soil
aggregates (to be evaluated by Task 6.1).
Approach
To achieve its objectives, the WP 2 will apply a holistic and multi-disciplinary approach: the effects
of agroecological practices on C sequestration will be evaluated by taking in consideration the
mutualistic interactions between above- (plants) and below- (mycorrhizal fungi) ground actors of
agroecosystems that could potentially drive C-input and storage in soil. Ecological competences in
the assessment of the diversity and functionality of spontaneous flora, rhizosphere symbiotic
interactions and plant nutrition will return a comprehensive picture of the agroecosystem functioning
in answering to different managements and pedo-climatic conditions.

• T2.1: Plant functional diversity and effect on soil C inputs and retention (leader: Elena Testani
- CREA, co-leader: AU-AGRO, participants: TAGEM, LAMMC, CRAW)
In the LTE of task participants, the effect of agricultural management strategies at different levels of
ecological intensification on spontaneous flora community will be assessed through ecological
characterization, diversity indices computing (i.e. Richness; Shannon Weaver) and functional traits
analysis. Particular attention will be paid to those traits that could influence the quantity and quality
of C input to soil (e.g., the lifespan, growth rate, oligotrophic/nitrophilic attitude, perennial/annual
ratio, etc…) and C immobilization in soil through virtuous plant-microbiome interactions (i.e., the
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supporting arbuscular mycorrhizal trait). In key phenological phases (depending on the different
reference farming system and timing of soil operations), phytosociological surveys will be conducted
at each AGROECOseqC sites by each partner on the spontaneous flora communities (coverage
percentage and/or density at species level) in the compared treatments, with the support of CREA
group on plant species identification in field (Pl@ntNet app). The activities will be repeated for at
least two crop cycles. Based on the species identified in field during the first year, a bibliographic
research for the construction of the database of the functional traits of interest will be carried out by
CREA. CREA will perform the characterization of the plant community by calculating the biodiversity
indexes and the community-level weighted mean of trait values, which measures the weighted
average of traits for the species pool in the weed community, for each single trait. Exploratory
statistical analysis will be run on obtained dataset.

• T2.2: Fungi mycelial network development influencing soil aggregates formation (leader:
Alessandra Trinchera - CREA, co-leader: LAMMC, participants: TAGEM, AU-AGRO, CRAW,
INRAE, CSIC):
This task has the main objective of verifying how much ecological service crops and spontaneous
plants, characterized by supporting mycorrhizal trait, can increase their mycorrhization in diversified
agroecosystem by hyphal mycelial network development, capable of connecting coexisting plants of
different species.This approach is complementary to the quantification of relative abundance of
mycorrhizal fungi species in soil (see WP4), because this last one does not assure the actual plant
root colonization in field and, thus, their ability to affect C sequestration. After sending the protocol
for sampling and staining roots from CREA to partners involved in the task, in each plot of selected
AGROECOsecqC experimental sites, root apparatus of cash crops, service crops and most
representative spontaneous flora species (weeds) will be collected by using stainless cylinders.
Then, roots will be stained (using staining method by Trouvelot, 1985) , sent to CREA and then
analyzed to determine mycorrhizal colonization intensity (M%) of each plant species by optical
microscopy. Then, the mycorrhization of the agroecosystem will be calculated (MA%, Trinchera et
al., 2019; 2021), as quantitative indicator of agroecosystem mycorrhization, to be used in following
explorative (Task 2.1) and multivariate analysis (Task 7.1). In parallel, on soil collected at 0-20 cm
and sent to CREA, fine macroaggregates (0.25-1.0 mm) and coarse macroaggregates (>1 mm) will
be separeted and observed by Scanning Electron Microscopy (SEM) to verify if and how mycorrhizal
hyphal network affects fine and coarse macroaggregates formation: the last action will be conducted
in collaboration with Task 6.1.
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• T2.3: Plant-microbe beneficial symbioses and effect on crop N-P uptake (leader: Akin ÜN TAGEM, co-leader: AU-AGRO; participants: CREA, LAMMC, CRAW, INRAE, CSIC, CRAW):
This task aims at evaluating the cascade effect of agroecological managements on plant nutrient (NP) uptake, through beneficial rhizosphere plant-microbe symbioses. The extent of the relationship
between plant N-P uptake and i) the mycorrhizal colonization intensity, determined in task 2.2, and
ii) Plant Growth Promoting Rhizobacteria (PGPR) population, specifically Phosphate Dissolving
Bacteria (PDB), will be explored. N and P content of specific crop components will be measured
according to a common protocol for plant sampling and elemental analysis prepared by TAGEM.
Phosphorus dissolving effect of symbiotic microorganisms will be determined according to
Pikovskaya et al. (1948) methodology.
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Deliverables (see Table 3)
D2.1.1: Protocol for Phytosociological surveys
D2.1.2: Database for plant communities’ functional traits
D2.2.1: Protocol for plant mycorrhizal colonization intensity
D2.2.2: Protocol for SEM analysis of mycorrhizal mycelial network
D2.3: Protocol for plant sampling, nutrient content analysis and PDB screening
D2: Final publication
Milestones (See Table 4)
M2.1: Multivariate evaluation of plant communities’ C seq-related functional traits
M2.2.1: Calculation of mycorrhizal colonization of agroecosystem (MA% index)
M2.2.2: Evaluation of mycorrhizal mycelial network in soil micro- and macro-aggregates
M2.3: Analysis of correlation between indices of beneficial plant-microbe symbiosis intensity and plant
nutritional status

Months*
WP2
T2.1
D2.1.1
T2.2
D2.2.1
D2.2.2
T2.3
D2.3.

Months*
WP2
T2.1
D2.1.2
T2.2
T2.3

Months*
WP2
T2.1
M2.1
T2.2
M2.2.1
M2.2.2
T2.3
M2.3
D2

1st Annual period first work plan
22
23
24
25
26

27

28

29

30

31

32

33

X
X
X
X
2nd Annual period first work plan
34
35
36
37
38

39

40

41

42

43

44

45

X

3rd Annual period first work plan
46
47
48
49
50

51

52

53

54

55

56

57

X
X
X
X

X
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Work package

WP3: Soil macro- meso- and microfauna functional diversity

Lead beneficiary Sara Sánchez-Moreno

Joaquin Cobos - Consejo Superior de Investigaciones Científicas (CSIC-EBD)
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1. 0
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Abbreviation

Teagasc

12
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11

Juelich
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vTI

9

Luke

8

EMU

7
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6
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5
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4
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2

INRAE

1
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BIOS
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Start month

-/-

Person-months

33.58
M22

End month

M47

Total personmonths

40.08

Objectives
The overall objective of WP3 is to quantify the role of soil fauna as one of the main drivers of C stability
and sequestration in agricultural soils across varying edaphoclimatic conditions in Europe. Current
evidence suggest that soil organisms play fundamental roles in nutrient cycling and soil functioning
through both bottom-up and top-down forces. However, few studies have addressed the impact of the
whole soil food web in C sequestration. In this WP, we will be able to integrate information on micromeso- and macrofauna to quantify the role of soil fauna as drivers of C sequestration.
The specific objectives are to:
• OB3.1: TITLE: Identification of attributes of soil microfauna which drive C cycling, especially those
related to trophic diversity and microfaunal assemblage structure (T3.1).
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• OB3.2: TITLE: Identification of key attributes of soil mesofauna which drive C cycling, focusing on
functional diversity (T3.2).
• OB3.3: TITLE: Identification of key attributes of soil macrofauna which drive C cycling (T3.3).
• OB3.4: TITLE: Identification of key attributes of soil food web structure which drive C cycling (T3.4).
Description of work
Background: Soil food webs play key roles in ecological functions and services provided by soils
(de Vries et al., 2013), driving organic matter decomposition and C cycling and determining soil
functioning as C sink or C source (Filser et al., 2016). Micro- and mesofauna, as detritivores and
microbial grazers, affect organic matter decomposition and are used as indicators of soil health
(Sánchez-Moreno et al., 2011), while earthworms and arthropods determine soil physical structure
(Lavelle et al., 2016) and influence nutrient cycling by praying on lower trophic levels (MelguizoRuiz et al., 2020). However, the actual contribution of soil food webs to C sequestration in
European agroecosystems is unknown, with only partial information available (Tsiafouli et al.,
2015).
Approach: Our work will study the composition of the soil food web including all relevant faunal
groups (see below). We will identify taxonomical and functional characteristics of soil biota and will
use statistical modelling to quantify the contribution of soil fauna to C sequestration across different
soil management practices across a pedoclimatic gradient in Europe.
• T3.1: Soil microfauna functional diversity - Leader: CSIC-INIA, co-leader: CSIC-EBD,
participants: All partners): Collection of soil (all partners) and extraction of soil microfauna from soil
samples (CSIC-INIA) coming from AGROECOseqC experimental sites. Nematodes and
tardigrades will be extracted from soils by Baermann funnels, counted and identified to genus level
based on morphological attributes under the binocular microscope. Nematodes will be functionally
classified to trophic groups (bacterivores, fungivores, herbivores, carnivores, and omnivores) and
along the colonizer-persister scale (based on their sensitivity to soil perturbation). The
taxonomicalland functionall diversity of nematode and tardigrade communties will be assessed,
and such attributes will be related to key soil attributes (C concentration and indicators of nutrient
cycling) by regression models and multivariate statistics developed in WP7 (CSIC-INIA).
• T3.2: Soil mesofauna functional diversity - Leader: CSIC-EEZA, co-leader: CSIC-INIA
participants: All partners): Collection of soil (all partners) and extraction of soil mesofauna (INIACSIC) from soil samples collected in the selected LTEs. Mites, collembolans and other groups of
soil mesofauna will be extracted from the soil with Berlesse funnels, and identified to family or
genus level. All extracted organisms will be functionally classified to the closest available
classification depending on the group (algal feeders, fungivores, detritivores, phytophagus, and
predators) under the binocular microscope. The whole mesofaunal assemblage will be described
and related to other soil organisms and selected agroecosystem functions(CSIC- EEZA).
• T3.3: Soil macrofauna functional diversity - Leader: CSIC-EBD, co-leader: CSIC-IPE,
participants: All partners): Collection of soil macrofauna (arthropods, earthworms) in situ (CSICThese projects have received funding from the European Union’s Horizon 2020
research and Innovation programme under grant agreement No. 862695.
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EBD, all partners) in core sites. Earthworms and arthropods will be identified to spp level based on
morphological attributes and classified to available functional groups (earthworms as anecics,
endogeics and epigeics; arthropods to trophic habit), and their diversity and abundance related to
soil physical and chemical properties (CSIC-IPE, and CSIC-EBD).
• T3.4: Analyses and integration of data - Leader: CSIC-INIA, co-leader, CSIC-EBD,
participants: CSIC-EEZA): Analyses and integration of micro-, meso- and macrofauna data,
description of soil food web structure, as well as models relating soil C stability and sequestration
and soil fauna will be developed. Mixed models and multivariate statistics (CCA, NMDS, RDA) will
be used to relate soil C stocks, indicators of nutrient cycling and microbial activity to soil faunal
attributes under different management options and edaphoclimatic conditions in Europe (CSICINIA, CSIC-EBD, CSIC-IPE, CSIC-EEZA).
Deliverables (see Table 4)
D3.1.1. Protocols for soil microfauna sampling
D3.2.1. Protocols for soil mesofauna sampling
D3.3.1. Protocols for soil macrofauna sampling
D3.1.2. Report on microfauna diversity
D3.2.2. Report on mesofaunal diversity
D3.3.2. Report on macrofaunal diversity
D3.4. Report on soil fauna and C sequestration
D.3. Publication
Milestones (see Table 5)
M3.1. Identification of microfaunal drivers
M3.2. Identification of mesofaunal drivers
M3.3. Identification of macrofaunal drivers
M3.4. Quantification of Identification of microfaunal drivers.

Months*
WP3
T3.1
D3.1.1
T3.2
D3.2.1
T3.3
D3.3.1

Months*
WP3
T3.1
D3.1.2
M3.1
T3.2
D3.2.2
M3.2

1st Annual period first work plan
22
23
24
25
26

27

28

29

30

31

32

33

X
X
X
2nd Annual period first work plan
34
35
36
37
38

39

40

41

42

43

44

45

X
X
X
X
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T3.3
D3.3.2
M3.3
T3.4

Months*
WP3
T3.4
D3.4
M3.4
D3

X
X

3rd Annual period first work plan
46
47
48
49
50

51

52

53

54

55

56

57

X
X
X

Work package

WP4: Soil microbial functional diversity
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Marga Ros
Lead beneficiary
Centro de Edafología y Biología Aplicada del segura- Consejo superior de
or LTP
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Luisa Maria Manici
Deputy leader
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1
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Objectives
The main objective of WP4 is to provide a scientific understanding about the behaviour of soil
microbial communities (bacteria and fungi) involved in biogeochemical cycles, SOC
mineralization and stabilization in agricultural soils under different sustainable management
practices and pedoclimatic conditions. Soil microbial community shapes soil structure and
associates with plant species promoting growth and development under the different agroecological practices applied in the project, based on diversification and conservative soil
management. We intend to identify the major drivers of SOC sequestration, and the functional
complexity involved in C persistence linked to soil microbial community diversity and
functioning, to use them in suitable programs of land investment and use.

Specific objectives
OB 4.1 deal with task 4.1 Soil microbial community
Identify the soil microbial community and diversity and its associations as influenced by
different sustainable agricultural systems.
OB 4.2 deal with task 4.1 Functional microbial community
To deepen on the functionality of certain soil microorganisms (bacteria and principally
fungi) related to the reduction of nitrogen losses in the soil and the increase and persistence of
SOC under different sustainable agricultural managements.
OB 4.3 deal with sub-task 4.1 Functional genes
Identify functional genes involved in key steps of C-cycling
OB 4.4 deal with task 4.2 Soil biomass and activity
To

assess

the

physiological

profiles

of

bacterial

communities,

soil

microbial

biomass size and activity of soils under different sustainable agricultural practices.

Description of work

Background
Agroecological practices, based on diversification and conservative soil management,
promotes the synchronization of C-N cycle in soil and the beneficial plant-microorganism
symbioses, so to decrease N leaching and increase C stabilization in soil. Soil microbiome,
whose diversity and functionality are shaped by diversified plant community, is the main driver.
Usually, studies are related to the global community, however, it is necessary to perform more
specific studies to understand the process involved on SOM decomposition and resynthesis and
nitrification and denitrification processes associated to reduction of N leaching and increase of
C stabilisation and accrual in soil.
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Approach
The way to approach this WP4 and achieve the objectives will be through the study of the
microbial community (bacteria and fungi) at the phylogenetic and functional level, looking for the
contribution of specific microorganisms on the increase and persistence SOC, the mitigation of
GHG emission and nutrient losses. This study will be done by NGS and further associated
analysis.
In addition, we will study the microbial biomass, global microbial activity, various activities
of different biogeochemical cycles of the soil (C, N and P) and physiological profiles of the
bacterial communities by ECOplates.

Tasks:.
T4.1: Soil microbial functional diversity: Identification of the major drivers of C Cycle to
use them as indicators of C use efficiency.
Leader, Marga Ros - CEBAS-CSIC; Co-leader Luisa Maria Manici - CREA.
Participants: IIAG-CSIC, LAMMC, CRAW , TAGEM
This task is aimed to: i) explore interrelationships between microbial community, plants and soil
management; i) detect and decipher microbial diversity; iii) elucidate specific microbial species
adaptation and function distribution

within the context of different pedoclimatic conditions,

soil types, soil aggregates and agricultural management related to soil aggregates stability (Task
6.1), plant-microbe beneficial symbioses (Task 2.2), N cycle (Task 5.2) and SOM decomposition
and resynthesis (Task 5.3) associated to decreased N leaching and increased C fixation in soil.
Subtask 4.1.1 Agroecological practices effect on microbial soil communities
Leader, CEBAS-CSIC
• Soil sampling will be done once during the project from “Core” LTEs/STEs chosen on WP1
(115-150 soil samples).
• A protocol for soil DNA extraction, sequencing and data analysis will be developed based
principally on the expertise of the partners involved. It will be performed with a DNeasy
PowerSoil Kit (Qiagen) according to the manufacture company and improved according to
Taskin et al., 2011.
• DNA sequencing by Illumina platform will be performed to characterise bacterial and fungal
phylogentic composition of soils. For bacteria we will perform a sequencing of the ribosomal
16S variable regions and the Internal Transcribed Spacer regions (ITS) for fungi according to
Cuartero et al., 2021.
Sequencing data processing will be developed according to Cuartero et al., 2021.
Soil bacterial (as Oxalobacteraceae, Actinobacteraceae, involved in soil aggregates stabilization

and global carbon cycle through the breakdown of plant biomass), ), and fungal groups with well
known

functional

and Basidomycetes)

role
will

in
be

C

sequestration

quantified.

by

qPCR

(as Glomeromycota, Ascomycetes
using

specific

probes.

Then
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alpha (Richeness, Shannon, Chao) and ß diversity (composition) will be analysed in the more
represented groups to identify the key functional populations.
The functionality of the microbial community (meagenome functional content) will be explored
with Picrust metagenome functional. To estimate the SOC degradation potentials of soil
microbial communities, we specifically focused on CAZy (Carbohydrate Active Enzyme Database)
genes responsible for the catabolism of various C-complexes with varying decomposability,
ranging from labile C (e.g., monosaccharides and polysaccharides) to recalcitrant C (e.g.,
polyphenols).Statistical analysis comparisons will be made by Team R. Core (2019) using
different tools (MANOVA, PERMANOVA, PCAs, co-occurrence etc.) according to the approach
required to reach the objectives. Those data will be included in the dataset for evaluating new
microbial indicators of C accumulation and SOM quality (Task 7.1).
DNA extraction, sequencing analysis, data processing and statistical analysis will be
carried out by CEBAS-CSIC and CREA on the CORE sites, CREA will develop this activity as
a function of the DNA sequencing in a limited number of Agroforestry LTEs as a function of
the identification of Functional genes involved in C carbon processes (4.1.2).

Subtask 4.1.2 Identification of functional genes as indicators of C use efficiency
Leader, CREA

• Preliminary selection of functional genes involved in key steps of C cycle of interest for the
project, based on results obtained coming from enzymatic activity and on the main microbial
(mainly fungi) groups according to NGS analysis (Task 4.2).

• We will design probes for quantification of selected target genes by molecular methods
• (q/dPCR). We will validate those probes in soil from LTE experiments in Agroforesty of
CREA-AA

Bologna. Afterwards, their

use will

be

extended

to LTEs/STEs sites

of AGROECOseqC according to NGS data, after sending soils to CREA by all the interested
partners. The latest part will be carried out in WP7 aiming at evaluating new microbial
indicators of C accumulation and SOM quality. (Task 7.1) .

Task 4.2 Effect of agroecological practices on microbial biomass and activity
Leader, CREA co-leader LAMMC Participants; IIAG-CSIC, CRAW
•

Soil from the plots of the LTEs “core” experimental fields representing different
cropping systems and management from WP1 will be analysed for:

•

Enzymatic activity (several enzymes related to the C, N and P cycles) and microbial
biomass as dsDNA will be evaluated on samples from the Core sites and on those
from those in which functional genes will be developed.

•

Determinations on microbial biomass C and indirect quantification of C-stock in living
woody deciduous species and in deadwood considering the different components
and decay classes.
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•

Studies of metabolism of microbial Physiological profiles of the bacterial
communities will be studied with Ecoplates to analyse the influence of the
sustainable agricultural practices on the metabolic potential of the microbial
communities with Ecoplates will be developed in some LTEs/STEs according
data from biomass C and NGS.

Multivariate analysis tools will be applied to the data set according to the WP4 analysed
variables. Those data will be included in the dataset for evaluating new microbial indicators of
C accumulation and SOM quality (Task 7.1).
Determinations of enzyme activities, microbial biomass carbon, metabolic microbial
community and C related measurements will be performed by CREA, IIAG-CSIC and
LAMMC.
Deliverables (see Table 4)
D4.1. Protocol of methodologies of Task 4.1
D4.2.1. Protocol of methodologies of Task 4.2
D4.1.1 Functional and microbiological report
D4.1.2 C functional genes
D4.2.2. Soil microbial enzyme activity report
D4.2.3 Biomass and metabolic soil microbial Community report
D4. Publication
Milestones (see Table 5)
M4.1.1.1 Sequencing
M4.1.2 Soil microbial biomass and activity
M4.1.1.2 Taxonomic soil management
M4.1.1.3 Specific groups vegetal cover

Months*
WP4
T4.1
D4.1
T4.1.1
T4.1.2
T4.2
D4.2.1
Months*
WP4
T4.1
T4.1.1
M4.1.1.1
T4.1.2

1st Annual period first work plan
22 23
24
25
26

27

28

29

30

31

32

33

40

41

42

43

44

45

X

X
2nd Annual period first work plan
34 35
36
37
38
39

X
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M4.1.2
T4.2
3rd Annual period first work plan
46 47
48
49
50
51

52

53

54

55

56

57

X
X
X
X
X

X
X
X

Work package

Lead beneficiary
or LTP

WP5: Level of synchrony between plant nutrient demand, soil nutrient fluxes
and soil organic matter dynamics
Sebastièn Fontaine
Institut national de recherche pour l’agriculture, l’alimentation et l’environnement
(INRAE)

Luke

vTI

Juelich

MTA-ATK

Teagasc

16

17

18

19

20

21

22

23

24

25

26

SLU

AGS

TAGEM

AFBI

1.5

20.0

1

2

3

4

5

6

7

8

9

10

11

12

13

EAA

BOKU

AGES

BAW

BFW

EV INBO

VPO

ARC

CNR

ISPRA

3

SupAgro

1.5

ACO

Abbreviation

13

AgroParisTech

LTP no.

12

INIA

0.5

11

EMU

Person-months

10

ULBF

Abbreviation

9

AU

15

8

NPPC

14

CULS

Beneficiary no.

7

INIAV

0.5

CRAW

19.0

6

IUNG

Person-months

Abbreviation

5

NIBIO

4

WR

3

UL

2

INRAE

1

EV-ILVO

Aarhus University (AU)

CREA

Beneficiary no.

Jim Rasmussen

BIOS

Deputy leader

LAMMC

Months*
WP4
T4.1
D4.1.1
D4.1.2
T4.1.1
M 4.2
M4.1.1.2
M4.1.1.3
T4.1.2
T4.2
D4.2.2
D4.2.3
D4

X
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21

AIS

UM-FKBV

CSIC

-/-

22

23

24

25

26

-/-

20

-/-

19

-/-

18

-/-

17

-/-

16

ERSAF

15

AGRIS

Abbreviation

14

ENEA

LTPno.

UNIPA

Person-months

Person-months
Start month

M22

End month

M57

Total person-months

46.00

Objectives
• Describe the overall objective of the WP (max. 7 lines).
The main objectives of the WP are to evaluate the impact of agricultural practices on the 1) intensity of
nutrient and carbon fluxes generated by microbial decomposition and resynthesis of soil organic matter
(SOM), and 2) the level of synchrony between the nutrient supply from soil biota and the plant nutrient
demand which fluctuates with time. The findings of the WP will determine whether the proposed
agroecological practices enable the restoration of the two key functions of natural soils: supplying plants
with soluble nutrients during plant growing periods and resynthesis of SOM storing nutrients and carbon
during dormant periods.
The specific objectives are to:
• OB5.1: Plant nutrient demand: Quantifying the demand in nutrient of plant covers during two
contrasting moments in terms of plant growth
• OB5.2: Nutrient supply by soil biota: Evaluating the impact of agricultural practices on the supply
of mineral nutrients by soil biota and its response to time (periods)
• OB5.3: Soils as sink and source of carbon and nutrients: Determining the capacity of soils to act
as sink and/or source of carbon and nutrients under the different agricultural practices
• OB5.4: Level of demand/supply synchrony: Determining the level of synchrony between plant
nutrient demand, soil nutrient fluxes and soil organic matter dynamic
Description of work
• Background:
A low level of synchrony between plant nutrient demand and soil supply leads to periods of excess
soluble nutrients (risk of nutrient loss, soil impoverishment) and periods of nutrient deficiency (risk of
limiting biomass production). In contrast, a high level of synchrony promotes the conversion of light
energy to biomass, the closure of nutrient cycles and the maintenance, or even the accumulation, of
SOM. The level of synchrony is typically low in cropping systems compared to natural soils. Here we
test the idea that the proposed agricultural practices (diversification, cover crop and reduced tillage) can
restore a higher-level of synchrony by stimulating the activity of two broad functional groups of
microorganisms driving SOM dynamics (SOM builders vers SOM mineralizers) (Perveen et al., 2014).
• Approach:
The WP proposes a system approach analysing the activity and structure of plant and microbial
communities simultaneously at two contrasting moments, characterized by highest (growing season)
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and lowest (dormant season) plant nutrient demand. The level of demand/suppy synchrony will be
quantified by correlating the plant nutrient demand to soil nutrient fluxes. By measuring the microbial
carbon use efficiency, the WP will determine the ability of soils to act as a sink or source of carbon and
nutrients depending on the plant nutrient demand. The characterization of plant and microbial
communities, derived from WP2 and WP4 activities, will inform on the biological actors required to
restore the synchrony and sustainability of agroecosystems.
Tasks:
T5.1: Measurements of plant nutrient demand at different moments (leader: S.Fontaine INRAE,
co-leader: I.Bertrand INRAE, participants: all partners)
Photosynthesis produces carbohydrates of which one fraction is allocated to plant respiration and
another to biomass synthesis. This biosynthesis only occurs if a sufficient amount of nutrients is
available for the plant to satisfy its stoichiometric constraints (ratio between carbon and other elements
such as nitrogen and phosphorus of plant tissues)(Elser et al., 1996). This instantaneous amount of
nutrients needed to build up plant material from the available photosynthetic C corresponds to the plant
demand. Therefore, the plant nutrient demand estimates the amount of nutrients that would be uptaken
by plants in the absence of limitation by soil available nutrients. The plant nutrient demand is variable
over time and controlled by several plant processes (photosynthesis, tissue formation) and
environmental factors (water availability, photosynthetic active radiation).
The plant nutrient demand will be assessed for two nutrients often limiting plant growth: nitrogen and
phosphorous. This demand will be quantified in field conditions by measuring the accumulation of N and
P in biomass of plant covers in non-limiting nutrient situations (fertilizer addition). This nutrient
accumulation will be measured on two seasons for periods ranging from 3 weeks (growing season) to
1.5 months (dormant season). The sampling of biomass (belowground and aboveground parts) at the
beginning and end of the period will be made by each partner hosting a core site. The biomass will be
sent to S.Fontaine INRAE for analysis of N and P contents of biomass.

T5.2: Soil nitrogen fluxes as affected by plant demand, microbial functioning and agricultural
practices (leader: S.Fontaine INRAE, co-leader: F.Fornasier CREA, participants: all partners)
Fresh soils will be sampled by each partner hosting a core site, conditioned for shipping at T°C < 5°C
and sent immediately to S.Fontaine INRAE for measurements of nitrogen fluxes and carbon use
efficiency (see task 5.3) and to F.Fornasier CREA for enzyme analyses (Task 4.2). The method to
measure activities involved in the solubilization of soil organic nitrogen and phosphorous, indicative of
the microbial release of nutrients available to plants, is presented in the WP4. A more direct
quantification of the supply of soluble nutrients from soil biota will be done for nitrogen by measuring
the gross N mineralisation. This measurement will be done in soil incubations using the fresh soil
samples immediately after their reception, and by applying the 15N dilution method (Davidson et al.,
1991; Henneron et al., 2020). The procedure will be repeated for the two sampling times (seasons).
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T5.3: Measurement of microbial carbon use efficiency and carbon and nitrogen sequestration
potential (leader: J.Rasmussen AU, co-leader: S.Fontaine INRAE, participants: all partners)
The task will be carried in the frame of collaborative work with CM1 Mix-Root-C project. Two types of
actions have been planned on five sites (Austria, Denmark, Italy, France, Lithuenia):
1)

The microbial carbon use efficiency (CUE) of soil microorganisms will be measured on fresh
soil samples sent by the partner hosting core sites. The method based on

18

O2 labelling of soil

DNA will be applied for the CUE measurement (Spohn et al., 2016; Wang et al., 2021).
Compared to other methods, the 18O2 method is very sensitive and allows quantification of CUE
of active microbial communities as they stood at sampling (since this method does not require
the addition of C substrate). The CUE informs on C microbial metabolism of soil microorganisms
(fraction of C assimilated by microorganisms allocated to growth) and also on the fate of plant
C input: CO2 versus microbial C, the latter one being partly sequestered in SOM on long-term.
Therefore, the CUE value can be used as a valuable indicator of soil C source or sink. The CUE
measured in this task will be compared to the microbial metabolic coefficient (qCO2 of microbial
pool) measured in WP6 on all soil samples. This latter measurement is less informative on
microbial CUE than the one based on O18, but can be used as an indicator applicable to large
set of soil samples. The sampled soil will be sent to S.Fontaine at INRAE.
2)

Plant-derived carbon incorporation in microbial tissue is determined on soils, with 13C labelling
of plants at five sites. The

13

C labeling of the plants will be conducted by multiple pulse

labeling as described in Mortensen et al. (2021).

13

CO2

13

C incorporation into biomarkers for living

(PLFA) and necromass (amino sugars) microbial tissue is analysed from the selected
labelled treatments from the four sites (90-120 samples). The

13

C

13

C incorporation into the PLFA

indicates the recent assimilation of plant-derived C across four major microbial groups. The
relation between 13C incorporation into PLFA and amino sugar biomarkers indicates the relative
microbial stabilization of carbon and nitrogen (Peixoto et al., 2020). The labelled soil will be sent
to J. Rasmussen at AU-AGRO.
T5.4: Determination of the level of synchrony under the different practices (leader: J.Rasmussen
AU, co-leader: S.Fontaine INRAE, participants: all partners)
The main objective of this task is to interface the results from the investigations on plant nutrient
demand, soil nutrient fluxes, CUE and plant/microbial communities in order to 1) quantify the level of
synchrony between plant demand and soil supply in agroecosystems, 2) determine the effect of
ecological intensification on the level of synchrony by using the local and European gradients and 3) the
link between the synchrony level and agrosystem performances (biomass production, nutrient retention
and SOC storage). To separate the effect of agricultural practices and pedoclimatic conditions along the
European gradients, several statistical approaches will be tested such as multimodel inference using
the Akaike’s information criterion and machine learning (e.g. random forest analysis). Data on levels of
synchrony will feed activities of WP7 that will assess the causal links between between agricultural
practices, plant/communities, synchrony levels and agrosystem performances.

This work in
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collaboration with WP7 will help to optimize agroecological practices towards greater synchrony and
sustainability of agroecosystems. This task will be led by J.Rasmussen AU and S.Fontaine INRAE.
Deliverables (see Table 4)
D5.1.1. Protocol of plant nutrient demand measurement
D5.1.2. Report on plant nutrient demand
D5.2.1 Protocol of pulse labelling
D5.2.2. Report on soil nutrient supply to plant cover under conventional and agroecological practices
D5.3. Report on microbial carbon use efficiency and carbon/nitrogen sequestration and effect of
agricultural practices on CUE and C sequestration
D5.4. Report on level of synchrony and two scientific publications on i) level of synchrony in
conventional and agroecological practices, ii) biological actors controlling the level of synchrony
Milestones (see Table 5)
M5.1.1. Definition of a protocol applicable to all sites
M5.1.2. Measurement of CNP content
M5.1.3. Quantification of plant nutrient demand
M5.2.1. Soil incubation with 15N
M5.2.2. Isotopic analysis (15N) of soil extracts
M5.2.3. Quantification of soil nutrient supply
M5.3.1. Protocol of 13C pulse labelling
M5.3.2. Soil incubation with 18O2
M5.3.3. Isotopic analysis (13C and 1802)
M5.3.4. Quantification of carbon use efficiency and C and N sequestration
M5.4. Quantification of levels of synchrony and their dependence on practices and biodiversity

1st Annual period first work plan
Months
*
WP5
T5.1
D5.1.1
M5.1.1
T5.2
D5.2.1
T5.3
M5.3.1
T5.4

22

23

24

25

26

27

28

29

30

31

32

33

41

42

43

44

45

X
X
X
X

2nd Annual period first work plan
Months
*
WP5
T5.1
D5.1.2
M5.1.2

34

35

36

37

38

39

40

X
X
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M5.1.3
T5.2
M5.2.1
M5.2.2
T5.3
M5.3.2
M5.3.3
T5.4

X
X
X
X
X

3rd Annual period first work plan
Months
*
WP5
T5.1
T5.2
D5.2.2
M5.2.3
T5.3
D5.3
M5.3.4
T5.4

46

47

48

49

50

51

52

53

54

55

56

57

X
X
X
X

D5.4
M5.4
D5

X
X
X

Work package

WP6: Soil C retainment through stable aggregates and microbial biomass
activity

Lead beneficiary Flavio Fornasier
Council for Agricultural Research and Economics (CREA-VE)

Juelich

MTA-ATK

Teagasc

Person-months

1.4

0.5

Beneficiary no.

14

15

16

17

18

19

20

21

22

23

24

25

26

AGS

TAGEM

AFBI

AU

vTI

CULS

Abbreviation

SLU

13

Luke

12

INIA

11

EMU

10

ULBF

9

NPPC

8

INIAV

7

IUNG

6

NIBIO

5

LAMMC

4

WR

3

UL

2

INRAE

1

CRAW

Lithuanian Research Centre for Agriculture and Forestry (LAMMC)

CREA

Beneficiary no.

Skaidre Suproniene

EV-ILVO

Deputy leader

BIOS

or LTP

Abbreviation

Person-months

13.5

2

13

3

6
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13

BOKU

AGES

BAW

18

19

20

UM-FKBV

CSIC

-/-

26

17

AIS

25

EAA

24

16

ERSAF

23

SupAgro

22

15

AGRIS

21

ACO

14

ISPRA

12

CNR

11

-/-

10

ARC

9

-/-

8

VPO

7

-/-

6

EV INBO

5

-/-

4

BFW

3

ENEA

2

AgroParisTech

Abbreviation

1

UNIPA

LTP no.

LTPno.

Abbreviation

-/-

Person-months

Person-months
Start month

M22

End month

M57

Total personmonths

39.40

Objectives
The overall objective of the WP6 is to evaluate the impact of agricultural practices on chemical and
physical stabilization of soil organic matter and microbial activity during the stationary and active growth
phases in order to identify the relevant indicators for modelling of soil C dynamic.
The specific objectives are to:
• OB6.1: Distribution and stability of water-stable aggregates (WSAs): Evaluate the impact of
agricultural practices and soil management on soil aggregates stability and size distribution. OB6.1
is dealt with by T6.1
OB6.2: SOC, WEOC and C-stocks concentrations: Evaluate the impact of agricultural practices
and soil management on SOC, water extractable C (WEOC) and C-stocks in fine macroaggregates (0.25-1.0 mm) and coarse macro-aggregates (>1.0 mm) of soil. OB6.2 is dealt with by
T6.1
• OB6.3: Semi-quantitative C/N ratio in soil fine and coarse macro-aggregates: Evaluate the
impact of agricultural practices and soil management on C/N ratio in soil fine and coarse macroaggregates (action coupled with Task 2.2). OB6.3 is dealt with by T6.1
• OB6.4: qCO2 of microbial pool: Assess the effect of considered management practices on soil
CO2 emissions during stationary phase of microbes. OB6.4 is dealt with by T6.2
• OB6.5: GHG emission dynamics: Assess the effect of agroecological management practices on
CO2 emission in field and in lab after soil incubation with C-rich substrates. OB6.5 is dealt with by
T6.2
• OB6.6: Correlation between the considered indicators: Evaluate the correlation between the
considered indicators for soil C-pools, aggregates stability and CO2 emission. OB6.6 is dealt with
by T6.1 and T6.2
Description of work
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Background:
Decomposition of plant materials in soil lead to a general increase in soil respiration, available N
and P and microbial content and activity, but with remarkably different dynamics and values, mainly
depending on soil microbial community composition (Galvez et al., 2012). The water-extractable organic
C is an indicator of labile organic matter in soil, which is strongly correlated to soil microbial biomass C,
thus used to indirectly quantify microbial soil C (Yang et al., 2019).
On the other side, soil bacterial and fungal communities influence aggregate formation, thereby
influencing soil respiration. Soil aggregates turnover times have important consequences for carbon
sequestration in soils because the C incorporation into stable macroaggregates protects it from being
released as CO2 into the atmosphere due to quick mineralization of microbial biomass. Wang et al.
(2017) recently reported that microbial PLFAs are higher in >2mm and 0.25–1mm aggregates than in
1–2mm aggregates, being the different soil fractions dominated by different microbial groups
(macroaggregates are generally considered to be dominated mainly by fungi, Fray, 2005).
WP6 aims at understanding how soil C-pools distribution is affected by agroecological practices applied
in the project, and how soil aggregates distribution drives SOC decomposition and mineralization in
function of C-rich substrate application to soil, as mediated by soil microbial communities.

Approach:
Soil microbes need energy and nutrients for their life, which are utilized in different ways and with
different efficiency, depending not only on their genetic pattern, but also on the conditions they
are operating, including the presence/absence of other organisms. In this context, plants are
undoubtedly the organisms with highest influence on microbial activity as they are not only the
source of different materials, but also modify the environment by physical actions of the roots.
As the activity of microbes can be distinguished in two phases: i) maintenance (survival) and ii) active
growth, it is necessary to quantify microbial activity in both phases in order to characterize different
systems. After determination of WEOC, soil aggregates stability and C content in fine (0.25-1.0mm)
and coarse (>1mm) macroaggregates (Task 6.1), WP6 will assess the effect of considered
management practices on microbial activity both in situation of availability of substrate as well as
during survival in considered aggregates classes (Task 6.2). This will enable us to highlight the
dynamics of substrate utilization, energy efficiency, and C balance as affected by granulometric
classes in several experimental sites. With sufficiently long incubation, we will also provide robust
data for modelling, thus providing, in turn, forecast of C storage, biogeochemical cycles rate and
availability of nutrients.

T6.1: Physical stabilization of organic soil C pools and aggregate stability (leader: Skaidre
Suproniene - LAMMC, co-leader, Alessandra Trinchera - CREA Participants: LAMMC, CREA,
IIAG-CSIc, AU-AGRO, CRAW, INIA-CSIC, INRAE, TAGEM, WR)
This task is aimed to assess the effect of considered management practices, based on reduced
soil disturbance and increased plant diversification, on soil C pools and aggregate stability. We
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hypothesize that both the reduction of tillage and a highest plant diversity could promote soil
organic matter chemical and physical stabilization, due to the increase of relative abundance of
some microbial groups involved in organic matter stabilization, such as via physical protection
induced by fungi mycorrhizal mycelial network, able to makes SOM recalcitrant to degradation (to
be investigated Task 2.2 and Task 4.1). The relationship between soil structure and the ability of
soil microbiome to stabilize SOM is a key element in soil C dynamic: water extractable organic
carbon (WEOC) pool can be used as prompt indicator of the soil organic matter stability, associated
to microbial C. When plant nutrient demand is high, SOM decomposition rate increases (Task 5.1Task 5.2): thus, WEOC pool is a relevant source of carbon dioxide production and directly affect
soil CO2 efflux. On the other hands, SOM incorporation into different soil aggregates (fine: 0.25-1
mm and coarse: >1mm), driven by soil microbiome, influences their distribution, stability, and C
dissolved in soil solution (WEOC). Together with C content determination in considered C-pools
by C-analyser, micro-elemental analysis on selected soil aggregates classes will be carried out,
determining a semi-quantitative C/N ratio using energy X-ray spectroscopy (SEM-EDS), as
indicator of SOC stability (Morris et al., 2019; Guidi et al., 2021).
Those data will be included in the dataset for evaluating new indicators of soil C storage as affected by
agroecological practices (Task 7.1).

• T6.2: Microbial C-respiration dynamic and mitigation of greenhouse gas emission (leader:
Flavio Fornasier - CREA-VE, co-leader: Jim Rasmussen – AU, participants: LAMMC, CREA,
IIAG-CSIc, AU-AGRO, CRAW, INIA-CSIC, INRAE, TAGEM, WR):
Soil tests will be performed to evaluate i) microbial metabolic quotient during stationary phase of soil
microbiome activity; ii) how different plant C-rich materials (the same sampled from field trials)
influenced soil SOM decomposition and CO2 evolution after soil incubation. Soil incubation will be
performed on soil samples and plant residues collected from the AGROECOseqC experimental sites.
On a representative number of experimental sites incubation tests will be performed on both 0.25mm
and >1mm soil aggregates soil samples.
Data obtained from in-lab incubation tests will be correlated to GHG emission measured in field (by
exploiting interactions with other current EJPSOIL project such as Carboseq and SOMMIT). Results
from WP6 will be correlated to soil microbiome functional diversity (Task 4.1), soil enzymatic activities
and C-N microbial stoichiometry (Task 4.2), PLFAs and C-N cycling (WP5) and mycorrhizal
colonization found in field (Task 2.2.)

Deliverables (see Table 3)
D6.1.1: Protocols for C-pools and soil aggregates analysis.
D6.1.2: Protocols for C/N semi-quantitative analysis by SEM-EDS.
D6.1.3: Report on soil C pools and aggregate stability.
D6.1.4: Publication on soil aggregates stability
D6.2.1: Report on C emissions during stationary phase of microbes.
D6.2.2: Report on C emissions after substrate addition
D6.2.3: Publication on C emissions after substrate addition
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Milestones (see Table 4)
M6.1: Dataset of WEOC, WSAs, C-content and C/N ratio in fine macro-aggregates and coarse
macro-aggregates.
M6.2.1: qCO2 of microbial pool
M6.2.2: GHG emission dynamics after plant material addition
1st Annual period first work plan
Morths*
WP6
T6.1
D6.1.1
D6.1.2
T6.2.
D6.2.1
M6.2.1
Months*

22

23

24

25

26

27

28

29

30

31

32

33

X
X
X
X
2nd Annual period first work plan
34
35
36
37
38

39

40

41

42

43

44

45

3rd Annual period first work plan
46
47
48
49
50

51

52

53

54

55

56

57

WP6
T6.1
T6.2
Months*
WP6
T6.1
D6.1.3
M6.1
T6.2
D6.2.2
M6.2.2

X
X
X
X
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Work package

WP7: Multivariate analysis and Modelling soil organic matter dynamics

Lead beneficiary or
LTP

Raphaël Martin
Institut national de recherche pour l'agriculture, l'alimentation et
l'environnement (INRAE)
Marjoleine Hanegraaf

Deputy leader
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no.

Abbreviation
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-/-

-/-

-/-
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-/-
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2
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Agr
Abbreviation
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3
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Start month

M22

End month

Total person-

M57

39.90

months

Objectives
The aim of this WP is to assess how agroecological practices may affect soil diversity and functioning,
considering all the components influencing it, from plant diversity and traits to soil fauna and soil
microbiota, evaluating the supplied ecological services, as organic matter decomposition, nutrient
cycling, primary production, or GHG fluxes.
Assessing the relative impact of the soil biome on the formation and persistence of SOC is the overall
objective of this WP. Our hypothesis is that the soil biome and its interaction with plant roots have
significant and substantial impact on SOC-persistence. Based on identification of robust microbial
indicators of key processes in the C cycle using multivariate approach and after the development of
some toy models to test the effectiveness of new process implementation, a mechanistic model will
be formulated on the relationships between the soil biome and SOC dynamics. This will be used as
reference for improving classical and/or next generation models. Scenario-analysis from LTE-data
will deliver estimates of the effect of the soil biome on carbon sequestration and persistence in agroecosystems in Europe depending on crop covers and agricultural practices (conventional ->
agroecological).
The specific objectives are to:
OB7.1:

Multivariate

data

analysis.

The

aim

is

to

identify

the

most

discriminant

biological/biochemical indicators to improve the evaluation of the impact of agronomic practices on
SOC sequestration and persistence. OB7.1 is dealt with by T7.1.
OB7.2: Modelling. The aim is to integrate microbial functional diversity and rhizosphere plant-soil
interactions into classical and/or next generation SOC-models, to ultimately derive sets of agroecosystem indicators for SOC persistence. OB7.2 is dealt with by T7.2.

Description of work
Background:
The main aims of this WP are.
i. identifying new microbial indicators to join with physico-chemicals soil parameters for evaluating
the impact of the soil biome on SOC sequestration and persistence:
Ii.identifying/generating multiple agro-ecological indicators the datasets from WP2 to WP6 to identify
the main drivers tof soil ecosystem services related to SOC storage;
iii. developing new simple models for scenarios-analysis using a dataset collected in LTE cropping
systems of the AGROECOseqC.
As the functional microbial soil traits are evaluated in term of DNA fragment, a careful their selection
is required for a performant analysis of the LTE cropping systems of AGROECOseqC. Current earth
system models are based on conceptual SOC-pools assuming first-order kinetics, calibrated on
empirical data. Although this approach is widely recognised (Abramoff et al., 2017), it falls short in
predicting the effect of the soil biome on SOC persistence. However, combining trait of plant
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communities and rhizosphere (driver 1), macro/meso/micro-fauna communities (driver 2) and
functional and taxonomic microbial groups (driver 3), additively to the level of synchrony between
plant nutrient demand, nutrient supply from soil biota and SOM dynamics require a careful evaluation.
Representation of microbial control of SOM dynamics in models requires causative statistical
inference, long-term experimental networks, and use of multiple measurement grains (Bradford et al.,
2021).
Approach:
The WP7 rationale is based on the central role played by soil microbiome affecting C-cycle in soil A
wide ranged-multivariate tools will be applied at system scale and in different EU pedoclimatic
contexts to identify simple and composed indicators suitable to describe how tested agronomic
practices affect SOC storage and relevant ecological services in EU.
First step, starting from a series of available data from four selected LTEs across different WPs
(including WP2, WP3, WP4 and WP6), linear correlation between a series of microbial indicators
(OTU abundance of microbial taxa of particular interest from NGS, DNA fragments targeting
functional genes, DNA concentration of fragments targeting microorganisms with specific functional
role and others) and chemical, biochemical and physical soil properties will be analysed. Then,
discriminant analysis will be applied to different set of data, including the microbial ones, for identifying
the most effective microbial indicators for C accumulation and C persistence. The final aim of this
study is reaching robust microbial indicators able to discriminate soil management practices when
combined with physico-chemical and biological properties (Manici et al., 2019). Second step is the
production of new simple models based of the previous investigations in order to, if needed, adapt
current models (e.g. RothC, Coleman & Jenkinson, 2014). These models will be used for scenarioanalysis with a validation dataset from LTE cropping systems. From this, sets of agro-ecosystem
indicators will be formulated and the impact of the soil biome on SOC persistence in selected LTEs
estimated.

Task 7.1. The work will be conducted via the following sub-tasks:
•

Sub-task 7.1.1 Microbial indicators and overall dataset analysis to identify the soil

management impact on C sequestration and persistence of SOC Leader: CREA (L.
Manici) Co-leader: AGRO-AU (J. Rasmussen); Participant: LAMMC (S. Suproniene)
Taxonomic and functional microbial groups expressed in term concentration of DNA
fragments will be combined with soil chemical, biochemical and physical properties to identify
robust microbial indicators able to improve the evaluation of C sequestration and SOM quality
when using multivariate approach.
The activity will be performed as follows:
−

Building up a dataset of physico-chemical and biological soil properties of a series of LTE
cropping systems that will be selected among those of AGROECOseqC..
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−

Selection of the microbial variables (taxa/ abundance of fungi from NGS) among those
selected by the project partners as potentially related with functional aspects.

−

Quantification of some key functional genes for C sequestration processes in 3-4 European
agro-ecosystems of AGROECOseqC project, in addition to that of WP4 where the
methodology will have been set up and validated.

−

Evaluating correlation between relative or absolute quantity of taxonomic and functional
microbial groups investigated in the project with the common pool of chemical physical and
biochemical soil features.Identify the taxonomic and functional groups of microbial origin
more able to discriminate for C sequestration and persistence against different factors of
variability (Till vs no till, woody vs herbaceous crop cover; amended with exogenous organic
materials vs non amended; soil with SOM > 2% vs soil < 2%).

•

Sub-task 7.1.2 Integration of EU functional plants, soil microbial and faunal parameters
with soil properties by MVA (CREA – D. Warren Raffa)
AGROECOseqC aims at building a network of sites located in different EU pedoenvironmental zones, providing key information regarding the impact of agroecological
practices on soil carbon dynamics in several, representative EU contexts characterized by
different pedo-climatic conditions. In parallel functional crop, weeds, and soil biodiversity have
been increasingly recognized as critical drivers to foster soil functionality and improve soil C
accumulation and sequestration (Lehmann et al., 2020; Tahmasebi et al., 2017; Lange et al.,
2015). The aim of this task is to pull together data from WP1 (production, pedoclimatic
information), WP2 (plant diversity), WP3 (soil fauna), WP4 (soil microbial functional diversity)
and WP5-WP6 (C-pools, ecological services) from all AGROECOseqC core sites, and
evaluate how soil biodiversity under different farming practices affects soil C-storage and
greenhouse gas emissions. A holistic assessment will be carried out using multivariate
analysis (MVA) and/or data mining in order to:
- identify the main traits and indicators among those developed by the WPs, responsible for
C sequestration under selected agronomic practices applied in EU experimental sites, in a
gradient of agroecological intensification;
- provide a comprehensive assessment of the agroecological practices implemented in the
project in a broader perspective, supplying a starting point for designing and monitoring
agroecological systems in different EU pedoclimatic conditions, able to increase crop
production and soil C-sequestration.
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Task 7.2 Modelling soil organic matter dynamics. Leader: WR (M. Hanegraaf) Co-leader: INRAE
(R. Martin); Participant: CREA, all partners
•

Subtask 7.2.1 Exploring new modelling solutions (INRAE – R. Martin)

Based on the results of the previous WP, we will produce new simple “toy models” in order to
investigate how soil biome and its interaction with plant roots can be integrated to classical models to
represent soil organic matter dynamic. This approach was already used for studying how priming
effect and microbial diversity influence soil/plant interactions and ecosystem C and nitrogen (N)
dynamics by Perveen et al., 2014, with the model SYMPHONY. For all of these toy models, we will
produce an analytical study (steady state, stability) and some quantitative indicators. This, coupled
with the results of the multivariate data analysis done in the task 7.1, will allow to determine which
process is important and how we can implement it in order to model SOM dynamics. The results of
this task will feed subtask 7.2.2 to improve existing current model as RothC.
•

Subtask 7.2.2 Improving classical models (WR – M. Hanegraaf)

The RothC model is widely used in EU Member States and the EU level, e.g. Nutri2Cycle (Lesschen
et al., 2019). This model recognises 5 SOC pools of which the BIO pool represents carbon stored in
the microbial biomass. Not only have pool size and turnover rate of the BIO pool been poorly
validated, but the concept falls short in taking soil biodiversity into account. Furthermore, the model
may be extended to include C from plant roots. Based on the outcomes of Tasks 7.1 and 7.2.1., the
inclusion of the effect of the soil biome may be improved and eventually including interaction with
plant roots. To this end, several adaptations of the RothC model will be tested with data from selected
LTEs and evaluation made relative to time series of measured SOC from selected LTEs reserved for
validation.
Deliverables (see Table 4)
D7.1.1.1. Definition of a set of common microbial indicators of C accumulation efficiency
D7.1.2.1. Definition of a set WP2- WP6 indicators of C sequestration
D7.1.2. Report on Multivariate analyses
D7.2. Report on classical and next generation models
D7. Scientific publications on multivariate analyses and modelling microbial carbon use efficiency
and C-sequestration

Milestones (see Table 5)
M7.1.1.1. Selection of relevant microbial variables for multivariate analysis
M7.1.2.1. Selection of relevant WP2-WP6 variables for multivariate analysis
M7.1.1.2. Identification of microbial indicators suitable to discriminate C sequestration and accrual
M7.1.2.2. Identification of main traits and indicators responsible for C sequestration
M7.2.1.1. Evaluation and selection of classical and next generation models is made
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M7.2.1.2. Evaluation of new process to improve SOM dynamics representation by using simple
models.
M7.2.2.3. Impact of soil biome on C-sequestration

Months*
WP7
T7.1
T7.2

Months*
WP7
T7.1
T7.2
M7.2.1.1.

Months*
WP7
T7.1
D7.
D7.1.1.1
D7.1.2.1
M7.1.1.1
M7.1.2.1
M7.1.1.2
M7.1.2.2.
T7.2
D7.2
M7.2
M7.2.1.
D7.2.1.2
D7.2.2.3

1st Annual period first work plan
22
23
24
25
26

2nd Annual period first work plan
34
35
36
37
38

27

39

28

40

29

41

30

42

31

43

32

44

33

45

X
3rd Annual period first work plan
46
47
48
49
50

51

52

53

54

55

56

57

X
X
X
X
X
X
X
X
X
X
X
X
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Lead

WP8: Communication, dissemination of results and stakeholders’
engagement

Juelich

MTA-

ATK
Teagasc

Person-months

0.8

0.5

Beneficiary no.

14

15

16

17

18

19

20

21

22

23

24

25

26

Abbreviation

AGS

TAGEM

AFBI

AU

vTI

CULS

Abbreviation

SLU

13

Luke

12

INIA

11

EMU

10

ULBF

9

NPPC

8

INIAV

7

IUNG

6

NIBIO

5

LAMMC

4

WR

3

UL

2

INRAE

1

CREA

Beneficiary no.

CRAW

Marga Ros - Lithuanian Research Centre for Agriculture and Forestry (LAMMC)

EV-ILVO

Deputy leader
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LTP
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A

Work package

Person-months

Person-months
Start month

3
M22

End month

M57

Total person-

15.

months

30

Objectives
The WP 8 is responsible for Communication, Dissemination and Exploitation activities (CDEs) of
AGROECOSeqC, with the aim of raising awareness on the role of Agroecological Management
Strategies in optimizing resource use and increasing SOC storage in different EU pedoclimatic
contexts. Research progress and results will be made accessible to diverse end-users’ groups across
Europe at various levels of participation, which will grouped in four broad groups: farmers & advisors
(including associations), civil society & general public, the scientific community, and policy makers.
The EJPSOIL NCRs, which will be the key link to end-users across Europe, and the existing networks
of stakeholders built on previous research projects of AGROECOSeqC partners (e.g. H2020
BEST4SOIL, VALUEFARMING-PRIMA, H2020 DIVERFARMING, H2020 DIVERIMPACTS, the
French network of conservation agriculture A2C, etc.) will help establish the connections and enable
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a self-standing interaction based on knowledge sharing towards a common goal. In order to ensure
contact and engagement of farmers and consultants, all countries of AGROECOseqC will organize
at least one national workshop in conjunction with field days and will spread all relevant findings
achieved during project activities also via websites, social media and factsheets.
By effectively sharing the knowledge gained on plant-soil biota interactions and functionality,
AGROECOSeqC intends to facilitate the developing of suitable programs for land use, increasing the
long-term sustainability of European agriculture.

Specific objectives of WP8:
- OB 8.1: Building and interacting with a network of European stakeholders
The joint action of project PCR, WP8 and NCRs will be aimed at the effective involvement of diverse
end-users’ groups across Europe at various levels of participation. Several CDE tools will target
each group by activating different communication channels for the provision of specific content (T8.1;
T8.2).
Farmers & advisors will be provided with specific information and technical content that can be applied
on the field. The main purpose will be the exploitation of project outcomes through the sharing of soil
best practices, but also the recognition of constraints and challenges through continuous dialogue
between farmers and soil scientists.
Policymakers will be actively engaged mainly through EJPSOIL policymaker workshops and policy
forums, to promote the transfer of scientific results to policy through expert recommendations. The
AGROECOseqC findings will help EJPSOIL in addressing emerging policy needs for new research,
data and/or resources, and will help to assess the multi-dimensional implications of specific measures
and policies.
Main dissemination tools for the “scientific community” group, in addition to the publication of OA
research papers, will be scientific conferences, EJPSOIL annual science days and newsletters, and
social media. Particular attention will be paid to the dissemination of published research via the
AGROECOseqC twitter account, as it was recently highlighted that the scientific impact of papers
correlates positively with tweets about the papers (Klar S, et al., 2020).
-

OB 8.2: Facilitate the information flow toward the general public

The civil society and the general public will needs an immediate and effective communication to
disseminate key concepts in a easily understandable language, also visually (e.g. short videos,
factsheets). Periodic news on project aims and achievements will be disseminated using several
media to reach targeted end-users, such as project website, social media posts/tweets, press
releases, short video, etc. (T8.1, T8.2) Specific content for this group will be the societal value of
services provided by soil sustainable management practices.
-

OB 8.3: Developing of joint scientific OA publications and datasets
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The dissemination of relevant results will aim to integrate AGROECOseqC within the soil scientific
community: project results will be implemented with soil research network data and models, to cover
gap knowledge and identify gaps and future research needs (T8.1). In addition to the publication of
OA research papers and scientific posters, main dissemination tools for this targeted group will be
scientific conferences, the EJPSOIL annual science days and newsletters, and social media.
Particular attention will be paid to the dissemination of published research via the AGROECOseqC
twitter account, as it was recently highlighted that the scientific impact of papers correlates positively
with tweets about the papers (Klar S, et al., 2020).
Description of work

Background: Communication, Dissemination and Exploitation activities are the key to effectively
integrate new knowledge into practical applications. A well-developed communication plan will
promote the information flow with and towards European stakeholders and civil society, ensuring the
dissemination of aims and relevant outcomes of AGROECOSeqC. All consortium members will
contribute to the communication plan of the project, bringing their national networks of contacts.
CREA (leader) and CEBAS-CSIC (co-leader) will coordinate the implementation of the plan, involving
all partners in the tasks they have been assigned.
Approach:
The WP8 leader is appointed as the Project Communication Representative (PCR) and will
follow and support all CDEs planned within the different Tasks, in close collaboration with NCRs and
EJP SOIL WP9. During the plan implementation, the PCR will be in charge to contact EJP SOIL WP9
to obtain professional support for CDEs, when needed. The project PCR will cooperate with NCRs to
promote and optimize the engagement of project stakeholders and end-users at national level.
Tasks:
•

Task 8.1 Communication and dissemination plan and project website

Leader: Valentina Baratella (CREA); Co-leader: Margarita Ros (CEBAS-CSIC); partners involved: all
partners; timing: month 1 to month 36
Through the involvement of the PCR, the task will establish an effective networking with the NCRs,
to identify specific relevant stakeholders for AGROECOseqC. Then, the project communication plan
will be developed and refined within 3 months from the beginning of the project, outlining methods,
approaches and tools for the different groups of stakeholders. The plan will finalise the CDEs,
detailing the media communication strategy and the publication plan, and will schedule workshops,
field-days and scientific events.
As a key part of the plan will be focused on social media and ICT tools, the Task will involve updating
the AGROECOseqC website that will be created by EJP SOIL WP9 as a subpage at www.ejpsoil.org
(main target: civil society and general public, farmers and advisors). Inputs will be periodically
provided to the EJP SOIL WP9 to update the project website, that will include project information and
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all communication material produced, including all scientific publications; there will be links to the
social media accounts of the project, to stakeholder interactions, to relevant events, etc. The clear
identification of AGROECOseqC and a proper reference to EJP SOIL will be ensured in all types of
dissemination activities by setting the project logo and all templates according to the dissemination
kit provided by the EJP SOIL WP9.
•

Task 8.2 Organization of workshops, in-field days and scientific events

Leader: Ona Auškalnienė (LAMMC); partners involved: all partners; timing: month 12 to month 36
The Task will focus on the organization of:
- EJP SOIL common workshops and field-days: each country of AGROECOseqC will co-organize
one national EJP SOIL common workshop in year 3 or 4 that will be held in conjunction with fielddays (main target: farmers and advisors, policymakers); the aim of these events is to reach
stakeholders and introduce them, in situ, to the project agroecological systems and strategies. Short
videos will be recorded during field-days and provided to Task 8.3 for dissemination.
- Participation in scientific conferences and EJP SOIL Annual Science Days (main target: scientific
community): each project partner will attend scientific conferences during the project, presenting oral
communications and/or posters (e.g., Landscape2023; ISME18; 9th Meeting of the IOBC-WPRS
Working Group "Landscape Management for Functional Biodiversity" 2022, etc.); each project partner
will participate in at least 1 EJP SOIL Annual Science Days during the project.
- Participation to the EJP SOIL EU policymaker workshops and/or annual policy forums (main target:
policymakers): AGROECOseqC will attend at least 1 EJP SOIL policy event during the project.
•

Task 8.3 Media and publications

Leader: Saddam Kalkan (TAGEM); partners involved: all partners; timing: month 3 to month 36
This Task is designed to manage:
-

Social media: the task will involve the creation of the project account on Facebook and

Twitter, to connect in an immediate way with the target audience as well as the research network.
Through social media, it will be possible to launch frequent short news on project CDEs and share
links to soil-related activities of interest to all potential end-users of AGROECOseqC.
-

General Media (main target: civil society and general public, farmers and advisors): the task

will provide specific contents for the EJP SOIL newsletters (4-6 times a year, newsletter will be linked
also to social media posts/tweets), as well as for publications via not-specialized media to reach
targeted end-users, such as press releases, factsheets, short videos.
-

Scientific publications: publication of 6-10 scientific papers in open access journals (main

target: scientific community)
Deliverables (see Table 4)
D8.1. Project communication plan
D8.2. Press review: EJP SOIL newsletters, factsheets and press-releases
Milestones (see Table 5)
M8.1. Website
M8.2. Social media
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M8.3. EJP SOIL workshops and field-days

Months*
WP8
T8.1
D8.1.1
M8.1.1
T8.2
T8.3
M8.3.1

Months*
WP8
T8.1
T8.2
T8.3

Months*
WP8
T8.1
T8.2
M8.2.1
T8.3
D8.3.1

1st Annual period first work plan
22
23
24
25
26

27

28

29

30

31

32

33

X
X

X
2nd Annual period first work plan
34
35
36
37
38

39

40

41

42

43

44

45

3rd Annual period first work plan
46
47
48
49
50

51

52

53

54

55

56

57

X
X
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Table 4. List of AGROECOseqC deliverables
Deliverable

W
P

D1.1.1

1

Month
of
delivery
M24

D2.1.1

2

M24

D2.2.1

D2.2.2

2

2

M24

M24

Responsible
participant

Title

Description

CREA,
INRAE, all

Protocols
for
sampling
and
analysis
for
AGROECOseqC
mandatory
parameters

CREA

Protocol
for
Phytosociological
surveys

Common protocols will be
set on sampling methods
and methodologies to be
applied within the project
WP2 - WP3 - WP4 - WP5 WP6
Protocol will include the
method
to
conduct
phytosociological surveys
fine-tuned for each involved
LTE site.
Protocol will include the
sampling
and
analysis
methods to assess the plant
mycorrhizal
colonization
intensity.
Protocol will include the
procedure for visual analysis
of
mycorrhizal
hyphal
network
on
fine
macroaggregates with the
Scanning
Electronic
Microscope (SEM)
Protocol will include plant
sampling
procedure,
methodologies for nutrient
(N-P) content and PDB
screening.
Protocol will include the
procedure
for
soil
microfauna
sampling
activities
and
samples
shipment
Protocol will include the
procedure
for
soil
mesofauna
sampling
activities
and
samples
shipment

CREA

Protocol for plant
mycorrhizal
colonization
intensity

CREA

Protocol for SEM
analysis
of
mycorrhizal
mycelial network

D.2.3

2

M24

TAGEM

Protocol for plant
sampling, nutrient
content
analysis
and PDB screening

D3.1.1

3

M24

CSICINIA/EEZA/E
BD/IPE

Protocols for soil
microfauna
sampling

D3.2.1

3

M24

CSIC-EEZA

Protocols for soil
mesofauna
sampling

D3.3.1

3

M24

CSIC-EBD
and
CSICIPE

Protocols for soil
macrofauna
sampling

Protocol will include the
procedure
for
soil
macrofauna
sampling
activities
and
samples
shipment

D6.1.1

6

M24

LAMMC

Protocols WEOC, WSAs, Cstocks
in
fine/coarse
macroaggregates

D6.1.2

6

M24

CREA

Protocols for Cpools
and
soil
aggregates
analysis
Protocols for C/N
semi-quantitative
analysis by SEMEDS

Protocols for C/N semiquantitative analysis by
SEM-EDS in fine/coarse
macroaggregates
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D8.1

8

M24

CREA and
CEBASCSIC

Project
communication
plan

D5.1.1

5

M25

INRAE

Protocol of plant
nutrient
demand
measurement

D5.2.1

5

M25

INRAE

D4.1

4

M27

CEBAS

Protocol of method
ologies of Task 4.1

A compilation of all method
ologies that we will use on t
he Task4.1.

D4.2.1

4

M27

CREA

Protocol of method
ologies of Task 4.2

D1.3.1

1

M33

All

First annual report

D6.2.1

6

M33

CREA

Report
on
C
emissions
during
stationary phase of
microbes

A compilation of all method
ologies that we will use on t
he Task 4.2
Reporting activity describing
the state of art of the project
at the end of the 1st year
Data set on C requirement
by soil microbial pool in
different systems during
stationary phase

D5.1.2

5

M42

INRAE

Report on plant
nutrient demand

Quantities of N and P
required by plant covers in
different sampling moments

D1.3.2

1

M45

All

Second
report

Reporting activity describing
the state of art of the project
at the end of the 2nd year

Protocol of pulse
labelling

annual

Database for plant
communities’
functional traits

The plan will
outline
methods, approaches and
tools for the different groups
of stakeholders, detail the
media
communication
strategy and the publication
plan, and will schedule
workshops, field-days and
scientific events.
Protocol will describe how to
manage plant covers and
plant biomass sampling for
the quantification of plant
nutrient demand
Protocol describing how the
13C pulse labelling must be
set up in field

A database with considered
plant trait values for each
species recognized in the
LTEs will be delivered (by
bibliographic analysis).
List of nematode and
tardigrade taxa present at
core sites

D2.1.2

2

M45

CREA

D3.1.2

3

M45

CSIC-INIA

Report
microfauna
diversity

on

D3.2.2

3

M45

CSIC-EEZA

Report
mesofaunal
diversity

on

List of mites and collembola
taxa present at core sites

D3.3.2

3

M45

CSIC-EBD
and
CSICIPE

Report
macrofaunal
diversity

on

List of arthropod and
earthworm taxa present at
core sites
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D1.2.1

1

M47

INRAE,
CREA, all

Compiled
AGROECOseqC
datasets

Collection of datasets filled
by all partners

D3.4

3

M47

CSIC-INIA

D4.1.1

4

M47

CEBAS

Report
on
soil
fauna
and
C
sequestration
Functional and micr
obiological report

D7.1.1.1

7

M47

CREA

D7.1.2.1

7

M50

CREA

D4.2.3

4

M49

CREA

D6.1.3

6

M49

LAMMC

Report on soil C
pools
and
aggregate stability.

D4.1.2

4

M49

CREA

C functional genes

D4.2.2

4

M49

CREA

Soil microbial enzy
me activity report

Report on the role of soil
fauna as driver of soil C
sequestration
Outputs
of soil microbial communitie
s (bacteria
and fungi) by NGS sequenc
ing according to the objectiv
es of the project and based
on phylogenetic and functio
nal approach.
A
data
set
common
microbial indicators along
with other soil features will
be collected in 3-4 selected
European agro-ecosystems.
A
WP”-WP6 datasets
collected to set
new
indicators
from
all
AGROECOseqC sites
Outputs
of microbial biomass and ba
cterial physiological profiles
of soil samples based on th
e plan
of activity of the project.
Evaluation of soil C pools
and aggregate stability in
fine macro-aggregates and
coarse macro-aggregates
based on influence of
reduction of tillage and
increased plant diversity.
Outputs
of functional genes related t
o C cycle.
Outputs
of enzymatic activity of soil
samples according to the pl
an
of activities of the project

D5.2.2

5

M50

INRAE

Definition of a set of
common microbial
indicators of C
accumulation
efficiency
Definition of a set of
WP2-WP6
indicators of C
sequestration
Biomass
and metabolic soil
microbial Communi
ty report

Report
on
soil
nutrient supply on
a
scientific
publication
presenting
the
ability of soils to
supply nutrient to
plant cover under
conventional and
agroecological
practices

Soil enzymes activities and
soil
nitrogen
fluxes
(mineralisation
and
immobilisation) under the
different
agricultural
practices and for the
different moments
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D5.3

5

M50

AU

Report on microbial
carbon
use
efficiency
and
carbon/nitrogen
sequestration
and
scientific
publication on the
effect of agricultural
practices on CUE
and
C
sequestration
on

Carbon use efficiencies,
quantities of carbon and
nitrogen sequestered in soil
organic matter under the
different
agricultural
practices
at
different
sampling moments

D7.1.2

7

M54

CREA

Report
Multivariate
analyses

D4

4

M57

CEBAS

Scientific
publication

Scientific publication on soil
microbial community

D5.4

5

M54

AU

Report on level of
synchrony and

Indices of synchrony under
the different agricultural
practices and main factors
controlling the level of
synchrony

two
scientific
articles on:

Testing the relationship
between indicators for the
soil biome and carbon
sequestration

1)comparing
the
level
of
synchrony
in
conventional and
agroecological
practices
2)biological actors
controlling
the
level
of
synchrony
CREA,
TAGEM

Publications

Publication on the role of
plant diversity and traits on
mycorrization and effect on
soil C aggregates and C
persistence in soil
Publication on the effect of
agroecological
management practices on
soil C sequestration through
soil fauna driver
Reporting activity describing
the results the project at the
end of the 3rd year

D.2

2

M57

D.3

3

M57

All
participants

Final publication

D1.3.3

2

M57

All

Final annual report

D6.1.4

6

M57

LAMMC

Publication on soil
aggregate stability

Publication on effect of
agroecological practices on
soil aggregates stability

D6.2.2

6

M57

CREA

D6.2.3.

6

M57

CREA

Report
on
C
emissions
after
substrate addition
Publication on C
emissions

Respirometric curves (GHG
emission) after addition of
plant material
Publication on C emissions
from incubated soil after
different substrates addition
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D7.2

7

M57

WR, INRAE

Report on classical
and next generation
models

Evaluation, selection and
adaptation of models for the
impact of the soil biome on
C-sequestration

D7.2

7

M57

INRAE,
CREA, WR

Scientific
publications
on
modelling microbial
carbon
use
efficiency and Csequestration

Impact assessment of the
soil
biome
on
Csequestration
and
persistence with sets of
agro-ecological indicators in
selected LTEs.

D8.2

8

M57

TAGEM

Press review: EJP
SOIL newsletters,
factsheets
and
press-releases

Press review of periodic EJP
SOIL
newsletters
with
specific
AGROECOseqc
contents, factsheets and
press-releases
in
a
comprehensive language on
national and local general
media.

Table 4. List of AGROECOseqC milestones
Milestones

WP

Responsible
participant
CREA, INRAE

Title

1

Due
month
M22

M1.1.1

M1.3.1

1

M23

CREA, INRAE

AGROECOseqC
kick-off meeting

M1.1.2

1

M24

CREA, INRAE,
all

M1.1.3

1

M24

INRAE, CREA,
all

State of art of
experimental sites
and
potential
interconnection
with
other
EJPSOIL projects
Selection
of
experimental sites
and
agricultural
practices

M1.2.1

1

M24

CREA, INRAE,
all

AGROECOseqC
mandatory/optional
parameters
(dataset)

M5.1.1

5

M24

INRAE

Definition of a
protocol applicable
to all sites

Advisory
institution

Description
board

Recruitment
of
AGROECOseqC Advisory
board
First
meeting
of
AGROECOseqC
consortium
Acquisition of information
about historical data of
SOC in LTs involved in
AGROECOseqC and other
EJPSoil projects (SOMMIT,
Carboseq, etc.)
Selection of: i) EU longterm
and
short-term
cropping
systems;
ii)
agricultural
and
soil
management practices.
Definition
of
mandatory/optional
parameters concerning: i)
soil characterization; ii)
indicators from soil fauna,
soil microbiome and plants
analysis; iii) units; iv)
expression of results
Definition of a protocol
enabling the quantification
of plant nutrient demand
taking into account the
technical constrains of
partners hosting sites
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M5.3.1

5

M24

AU

Protocol of
pulse labelling

M8.1

8

M27

CREA and

Website

13

C

CEBAS-CSIC

M8.2

8

from
M27 to
M57

TAGEM

Social media

M6.2.1

6

M33

CREA

qCO2 of microbial
pool

M8.3

8

from
M33 to
M57

LAMMC

EJP
workshops
field-days

M5.2.1

5

M35

INRAE

Soil incubation with
15N

M5.3.2

5

M35

AU

Soil incubation with
18
O2

M1.3.2

1

M39

CREA, INRAE

M5.1.2

5

M39

INRAE

AGROECOseqC
Intermediate
meeting
Measurement
of
CNP content

M5.1.3

5

M40

INRAE

Quantification
of
plant
nutrient
demand

M5.2.2

5

M42

INRAE

M5.3.3

5

M42

AU

Isotopic analysis
(15N)
of
soil
extracts
Isotopic analysis
(13C and 1802)

SOIL
and

In concertation with partner
establishing a protocol of
pulse labelling that can be
applied in all selected site,
in order to estimate the
fraction of plant C stabilized
in SOC
AGROECOSeqC website
will be created by EJP SOIL
WP9 as a subpage at
www.ejpsoil.org. Periodic
inputs will be provided to
update the project website,
that will include project
information
and
all
communication
material
produced.
Creation of the project
account on Facebook and
Twitter, to connect in an
immediate way with a
targeted audience.
Data set of C needs of
microbial
pool
during
stationary phase
Each
country
of
AGROECOSeqC
will
contribute and participate to
one national EJP SOIL
common workshop in year
3 or 4
Soils have been incubated
with
15N
labelled
ammonium nitrate in order
to estimate gross N fluxes
Soils have been incubated
with 180 labelled water in
order to estimate the CUE
Second
meeting
of
AGROECOseqC
consortium
The CNP content of plant
biomass shipped by each
partner is analyzed
Quantification of N and P
accumulation
in
plant
biomass in non-limiting
conditions
of
nutrient
availability
The delta 15N of solutions
extracted
during
soil
incubations is analysed
13
The
C
isotopic
composition of extracted
PLFA and amino-sugar is
determined.
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M3.1

3

M45

CSIC-INIA

Identification
of
microfaunal drivers

M3.2

3

M45

CSIC-EEZA

Identification
of
mesofaunal drivers

M3.3

3

M45

CSIC-EBD and
CSIC-IPE

Identification
macrofaunal
drivers

M7.2.1.1

7

M45

WR

Evaluation
and
selection
of
classical and next
generation models
is made

M1.2.2

1

M47

INRAE, CREA

AGROECOseqC
complete database

of

M2.1

2

M47

CREA

Multivariate
evaluation of plant
communities’
C
seq-related
to
functional traits

M2.2.1

2

M47

CREA

Mycorrhizal
colonization index

M2.2.2.

2

M47

CREA

Mycorrhizal
mycelial network

M2.3

2

M47

TAGEM

M3.4

3

M47

CSIC-INIA

Evaluation
of
correlation
between indices of
beneficial
plantmicrobe symbioses
and
plant
nutritional status
Quantification
of
Identification
of
microfaunal drivers

18
The
O2
isotopic
composition of extracted
DNA is analyzed
Identification of microfaunal
taxonomical and functional
drivers of C sequestration,
definition of indicator spp or
assemblages
Identification of mesofaunal
taxonomical and functional
drivers C sequestration,
definition of indicator spp or
assemblages
Identification
of
macrofaunal taxonomical
and functional drivers of C
sequestration, definition of
indicator
spp
or
assemblages
Models
have
been
evaluated in terms of, e.g.,
inclusion of the soil biome,
statistical parameters, and
suitability for European
agro-ecosystems.
Collection and verification
of
partners databases
related
to
mandatory
indicators
A multivariate analysis of
plant community C-seqrelated traits and task 2.2/3
outputs plus long term SOC
trends will return the extent
of Driver 1 role in retaining
C and nutrients in the soilplant system.
Calculation of mycorrhizal
colonization index in tested
agroecosystems
Evaluation of mycorrhizal
mycelial network in soil
microand
macroaggregates
by
SEM
analysis

The analysis will return the
extent of how the beneficial
plant-microbe symbioses
affect plant nutrient (N-P)
uptake.
Quantification of the role of
soil fauna as drivers of C
sequestration
across
varying edaphoclimatic and
soil
management
conditions in Europe
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M5.2.3

5

M48

INRAE

Quantification
of
soil nutrient supply

M7.1.1.1

7

M48

CREA

M5.3.4

5

M49

AU

Selection
of
relevant microbial
variables
for
multivariate
analysis
Quantification
of
carbon
use
efficiency and C
and
N
sequestration

M6.1

6

M49

LAMMC

M7.1.2.1

7

M52

CREA

M5.4

5

M52

AU

Quantification
of
levels of synchrony
and
their
dependence
on
practices
and
biodiversity

M1.3.3

1

M57

All

AGROECOseqC
Final meeting

M6.2.2

6

M57

CREA

GHG
emission
dynamics
after
plant
material
addition

M7.1.1.2

7

M57

CREA

M7.1.2.2.

7

57

CREA

Identification
of
microbial indicators
suitable
to
discriminate
C
sequestration and
accrual.
Identification
of
main traits and
indicators
responsible for C
sequestration

WEOC, WSAs, Ccontent and C/N in
fine
macroaggregates
and
coarse
macroaggregates
Selection of WP2WP6 variables for
multivariate
analysis

Quantification of gross N
mineralisation
and
immobilisation
Use of soil phosphatase
(WP6) activities to estimate
P availability
Selection of the microbial
variables (taxa/ abundance
of fungi from NGS) among
those selected by the
project partners
Quantification of carbon
use efficiency using the
dual approach (18O and
13
C), isotope tracing of
carbon
and
nitrogen
sequestration
in
soil
organic matter
Dataset of indicators of Cpools (WEOC, WSAs, Ccontent
and
semiquantitative C/N ratio in fine
macro-aggregates
and
coarse macro-aggregates)
Selection of relevant WP2WP6 variables affecting Csequestration
by
multivariate analysis of
dataset collected from
AGROECOseqC sites
Quantification of the levels
of
synchrony
in
agroecosystems,
multivariate analyses for
the identification of main
factors
(practices,
biodiversity) controlling the
level of synchrony of
agroecosystems
Third
meeting
of
AGROECOseqC
consortium
CO2, CH4, N2O emissions
during the first three weeks
of incubation. CO2 emission
for up to three months in
selected treatments
Identification of the most
robust microbial indicators
for
discriminating
soil
management efficiency to
increase C accumulation
and SOM quality.
Multivariate analysis on
AGROECOseQ WP2-WP6
datasets collected by WP1
to
identify
sensitive
indicators able to describe
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M7.2.1.2

7

M57

INRAE

M7.2.2.3

7

M57

WR

Evaluation of new
process to improve
SOM
dynamics
representation by
using
simple
models.
Impact
of
soil
biome
on
Csequestration

the effect of applied
agroecological
practices
on SOC sequestration
Description of the toy
models developed based
on the results produced by
WP2 to WP6 (subtask
7.2.1)
Based
on
scenario
analyses and best models,
estimates are given for Csequestration in selected
LTEs.

4.3 Impact
Expected scientific impacts and novelty - The main impacts of AGROECOseqC project
outcomes will derive from:
− the idea to face the soil C loss on long term by proposing as potential solution
the adoption of alternative “agroecological strategies” (conservative agriculture,
organic farming, agroforestry), with the possibility to understand which ones are
more sustainable and conservative in terms of system biodiversity and Caccrual in soil on long term in different EU sites;
− the scientific approach, not focused on “soil C cycle” only, but based on the
agroecological vision of the system, that means by evaluating its whole
functioning, considering all the actors involved in nutrient and C fluxes and their
related interactions, mediated by plant-soil fauna and soil microbiome diversity.
Transnational collaboration - AGROECOseqC will apply a multi-disciplinary approach,
within which agroecologists (WP2, WP5), agronomists (WP2, WP5, WP8), biologists
(WP3, WP4), biochemists (WP4, WP6, WP7), modelers (WP7), staticians (all WPs)
from nine EU 9 countries) will work together at the same experimental sites, sharing
their knowledge and expertise to better exploit results arisen from the different work
packages.
The project would aim to promote the constant interaction among reseachers, farmers
and national farmers’ networks, to assure the correct flux of information about the
project results, by organizing in-field days, and webinars dedicated to stakeholders,
favoring the multi-actor, participated approach.
Added value of geographical relevance – The AGROECOseqC project gives the
chance to evaluate the effect of alternative agroecological strategies (use of cover
crops, to the reduction of soil tillage, to agroforestry systems) on soil C persistence and
storage in different pedoclimatic zones, representative of most of the European
Regions. Furthermore, processing the obtained results by applying multivariate
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analysis and modeling of C-N fluxes (WP7), will permit to exploit project outcomes for
regulatory purposes, identifying alternative scenarios of climate change and the best
solutions to reduce their impact on soil C retainment on long term, based on
agroecological management practices.
5. Ethical issues
The AGROECOseqC coordinator assures that the research project will be carried out
in accordance with the European Union, the respective national (Chapter 5 and Annex
5 “Self-assessment”), and the EJP SOIL`s requirements.
In relation to ethical issues listed in Annex 5, no one is expected to arise during the
proposed project.
Humans and personal data - AGROECOseqC research activities will not involve
human participants, personal data collection and/or processing.
Animals - WP3 will work on soil fauna. Soil samples, collected by AGROECOseqC
partners in field and containing soil invertebrates, will be sent to INIA and/or CSIC for
following analyses by involved partners. Only soil invertebrate fauna will be collected,
including nematodes, tardigrades, acari, collembola, arthropods and annelids: all these
animals are not vertebrate, not legally protected, non-human primate, not genetically
modified, not cloned by other animals, and not endangered.
Third countries - Ministry of Agriculture and Forestry, General Directorate of
Agricultural Research and Policies (TAGEM, Turkey) is involved in AGROECOseqC
as Third Country (Beneficiary n. 25): this is reported in the “Ethic self-assessment” –
Annex 5 – at the end of Annex 3. Within AGROECOseqC activities, some soil samples
collected from TAGEM experimental fields will be sent to CREA-AA at least twice for
analysis of SEM-EDS, C accumulation and SOM quality, CNP content. These soil
samples will be taken from each plot in total nine from depth of 0-20 cm. Letter of
Autorithy will be requested from Italian competent authority to be signed by TAGEM,
to assure the respect of the current Italian phytosanitary rules (i.e., national regulation)
and avoid any risk of contamination or environmental damage due to introduction of
materials (i.e., soils samples) from a non-EU Country. If soil samples will be sent by
TAGEM to other AGROECOseqC EU participants for supplementary soil analysis, the
same rules will be applied (i.e. Letter of Authority to be signed by TAGEM), taking into
account the respect of other EU-Countries national phytosanitary regulations.
No biological resources, subject to Access and Benefit Sharing (Nagoya Protocol)
Regulations (Regulation (EU) No.511/2014; Implementing Regulation (EU)
2015/1866) will be used in the AGROECOseqC project.
6. Communication and dissemination strategy
Valentina Baratella (CREA) is responsible for the communication plan of
AGROECOSeqC, as Project Communication Representative (PCR) and leader of
WP8 “Communication, dissemination of results and stakeholders’ engagement”. WP8
is co-leaded by CSIC.
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Communication, dissemination, and exploitation activities (CDEs) are a key part of
AGROECOSeqC, with the aim of raising awareness on the role of Agroecological
Management Strategies in optimizing resource use and increasing SOC storage in
different EU pedoclimatic contexts. Given the cross-disciplinary nature of
AGROECOseqC, research progress and results will be made accessible engaging a
diverse set of relevant end-users across Europe at various levels of participation,
supported by the EJPSOIL network of the National Communication Representatives
(NCRs) and by existing contact networks from previous research projects. By
effectively sharing the knowledge gained on plant-soil biota interactions and
functionality, AGROECOSeqC intends to facilitate the developing of suitable programs
for land use, increasing the long-term sustainability of European agriculture.
To this purpose, the WP8 fosters the following objectives and actions:
- Building and interacting with a network of European stakeholders with major
interests in the project, through the support of the National Communication
Representatives (NCRs).
- Facilitate the information flow toward the general public by providing periodic
news on project aims and achievements using several media.
- Developing of joint scientific Open Access publications and datasets to be
deposited in OA repositories.
At national level, all consortium members will contribute to the communication plan of
the project, bringing their national networks of contacts and referring to existing
networks built on previous research projects in the field, when needed. (e.g. H2020
BEST4SOIL,
VALUEFARMING-PRIMA,
H2020
DIVERFARMING,
H2020
DIVERIMPACTS, the French network of conservation agriculture A2C, etc.): they
range from farmers and associations to advisory boards, consumer associations,
universities and research institutions, and policy makers through local authorities and
national governments. The joint action of the project consortium and the national NCRs
will group the identified end-users in four broad groups: farmers & advisors (including
associations), civil society & general public, the scientific community, and policy
makers. Each group will be targeted by specific tools for the provision of specific
contents, activating different communication channels: this will help establish the
connections and enable a self-standing interaction based on knowledge sharing
towards the goal to promote the introduction of mostly performant agroecological
practices tested and evaluated in AGROECOseqC.
CREA (leader) and CEBAS-CSIC (co-leader) will coordinate the implementation of the
plan, involving all partners in the tasks they have been assigned. The WP8 leader is
appointed as the Project Communication Representative (PCR) and will follow and
support all CDEs planned within the different Tasks, in close collaboration with NCRs
and EJP SOIL WP9. During the plan implementation, the PCR will be in charge to
contact EJP SOIL WP9 to obtain professional support for CDEs, when needed. The
PCR will cooperate with NCRs to promote and optimize the communication flow toward
and from project stakeholders and end-users at national level, for their effective
engagement. The joint action of AGROECOseqC consortium and NCRs will be aimed
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at the effective involvement of four broad groups of stakeholders. Several tools will be
targeted at each group by activating different communication channels for the provision
of specific contents (Tab. 1).
The clear identification of AGROECOseqC and a proper reference to EJP SOIL will be
ensured in all types of dissemination activities by setting the project logo and all
templates according to the dissemination kit provided by the EJP SOIL WP9.
Table 1
MAIN TARGETS

COMMUNICATION TOOLS

MAIN PURPOSE

SPECIFIC NEEDS

civil society &
general public

-

website and social media
short video (online)
press releases
fact-sheets

Immediate and effective
communication

Disseminate key concepts on the
societal value of services
provided by soil sustainable
management practices

farmers &
advisors

-

field days
national workshops
website and social media
fact-sheets

Provide relevant information
and technical content that can
be applied on the field

Exploitation of project
outcomes, but also the
recognition of constraints and
challenges through continuous
dialogue between farmers and
soil scientists

scientific
communities

-

scientific conferences
annual science days
EJP SOIL newsletters
scientific publications and
posters
- social media

Dissemination of relevant ●
results to scientific
community to cover gap
knopwledges

Integration of the project within
the soil scientific community,
implementation of project results
with soil research network data
and models, identification of
gaps and needs

policymakers

- workshops
- meetings and policy forums

Establish open dialogue and●
active engagement with
policymakers.

Open an effective dialogue with
policy makers in order to: i)
promote the transfer of scientific
results to policy through expert
recommendations; ii) address
emerging policy needs for new
research, data or resources.

Specification of activities
Task 8.1 Communication and dissemination plan and project website
Leader: Valentina Baratella (CREA); Co-leader: Margarita Ros (CEBAS-CSIC);
partners involved: all partners; timing: from month 1 to month 36
To finalise the CDEs, the task will establish an effective networking with the NCRs,
which will be the key link to EJPSOIL stakeholders across Europe. At national level,
AGROECOseqC partners will contact and engage the main stakeholders of their
countries. Then, the project communication plan will be developed and refined within
3 months from the beginning of the project, outlining methods, approaches and tools
for the different groups of stakeholders. The plan will detail the media communication
These projects have received funding from the European Union’s Horizon 2020
research and Innovation programme under grant agreement No. 862695.
75 of 84

Call documents EJP SOIL – Internal Call
________________________________________________________________________________

strategy and the publication plan, and will schedule workshops, field-days and
scientific events.
As a key part of the plan will be focused on social media and ICT tools, the Task will
involve updating the AGROECOseqC website that will be created by EJP SOIL WP9
as a subpage at www.ejpsoil.org (main target: civil society and general public, farmers
and advisors). The Task leader will periodically provide inputs to the EJP SOIL WP9
to update the project website, that will include project information and all
communication material produced, including all scientific publications; there will be
links to the social media accounts of the project, to stakeholder interactions, to relevant
events, etc.

Task 8.2 Organization of workshops, in-field days and scientific events
Leader: Ona Auškalnienė (LAMMC); partners involved: all partners; timing: from month
12 to month 36
The Task is designed to manage:
- EJP SOIL common workshops and field-days: each country of AGROECOseqC
will co-organize to one national EJP SOIL common workshop in year 3 that will
be held in conjunction with field-days (main target: farmers and advisors,
policymakers); the aim of these events is to reach stakeholders and introduce
them, in situ, to the project agroecological systems and strategies. Short videos
will be recorded during field-days and provided to Task 8.3 for dissemination.
- Participation in scientific conferences and EJP SOIL Annual Science Days
(main target: scientific community): each project partner will attend scientific
conferences during the project, presenting oral communications and/or posters
(GSB3, WCSS 22, Landscape2023, ISME18; 9th Meeting of the IOBC-WPRS
"Landscape Management for Functional Biodiversity", etc.); each project
partner will participate in at least 1 Annual Science Days during the project.
- Participation to the EJP SOIL EU policymaker workshops and/or annual policy
forums (main target: policymakers): AGROECOseqC will attend at least 1 EJP
SOIL policy events during the project.

Task 8.3 Media and publications
Leader: Saddam Kalkan (TAGEM); partners involved: all partners; timing: from month
3 to month 36
The Task will involve:
- Social media: the task will involve the creation of the project account on
Facebook and Twitter, to connect in an immediate way with the target audience
as well as the research network. Through social media, it will be possible to
launch frequent short news on project CDEs and share links to soil-related
activities of interest to all potential end-users of AGROECOseqC.
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-

-

General Media (main target: civil society and general public, farmers and
advisors): the task will provide specific contents for the EJP SOIL newsletters
(4-6 times a year, newsletter will be linked also to social media posts/tweets),
as well as for publications via not-specialized media to reach targeted endusers, such as press releases, factsheets, short videos.
Scientific publications: publication of 6-10 scientific papers in open access
journals (main target: scientific community)

Summarized budget lines
For all CDEs, the following costs are expected:
travel and subsistence
25.600 €
equipment and/or services
16.000 €
conference fees and utilities
5.400 €
publication fees
13.500 €

T8.2
T8.2
T8.2
T8.3
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7. Data management strategy
Describe how the research data in this project will be findable, accessible, interoperable and
re-usable (FAIR) (in max 6000 characters with spaces):

Whithin AGROECOseqC, WP1 (T1.2) will oversee data management and will check
for data quality issues and availability. By month 6, T1.2 (WP1) will deliver the Data
Management Plan (DMP) of the project, which will describe the data management
for all datasets that will be collected, processed or generated. The DMP will report:
data handling, methodology and standards to be used, data sharing and re-use
modalities, archiving and preservation (including storage and backup of project
datasets).
AGROECOseqC will refers to EJP SOIL’s DMP (D1.6) following and using it as a basis
for developing the AGROECOseqC DMP.
7.1 Data Summary
Several datasets will originate from the different WPs activities:
- from existing database and outcomes from other projects (e.g. CARBOseqC and
SOMMIT projects) and long-term core sites that will be investigated within
AGROECOseqC;
- from experimental activities and measurements:
-

-

-

-

-

WP1 will generate dataset template, in colaboration to WP7
WP2 will generate protocols and PDB screening datasets on plant sampling,
phytosociological surveys, plant communities’ functional traits, plant
mycorrhizal colonization intensity, SEM analysis of mycorrhizal mycelial
network, plant nutrient content analysis;
WP3 will generate protocols and datasets on: microfaunal, mesofaunal and
macrofaunal diversity and on soil fauna and C-sequestration;
WP4 will generate protocols on WP4 methodologies, and datasets on soil
microbial enxyme activity, biomass and metabolic soil microbial community and
C functional genes;
WP5 will generate protocols and datasets on soil nutrient availability, microbial
carbon use efficiency and carbon/nitrogen sequestration and on the level of
synchrony;
WP6 will generate protocols about WEOC, WSAs, C-stocks, C/N semiquantitative analysis by SEM-EDS; reports on soil C pools and aggregate
stability, soil incubation tests with different plant residues; datasets on C-pools,
C requirement by soil microbial pool in different systems and datasets on GHG
emissions will be generated;
WP7 will collect: i) the generated datasets from the other WPs a selection of
common microbial indicators (i.e., functional genes) and soil features collected
in 3-4 selected European agro-ecosystems and ii) full datasets of plant – fauna
- microbiome - C and nutrient fluxes - C pools and SOC sequestration from the
9 AGROECOseqC sites;
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-

WP8 will collect data on stakeholder contacts collection, recordings, workshops
data, press review (newsletters and press releases).

All data will be collected by WP1 (T1.2), checked for quality issues (i.e., standards and
specifications), and made available for sharing and downloading to an online digital
repository.
From modelling activity:
•

WP7 will produce toy models, regression models from the multivariate data
analysis and models improvements.

Associated to the model produced, WP7 will provide and output datasets.
7.2 Making data openly accessible
To make AGROECOseqC results data findable, accessible, interoperable and
reusable (FAIR), all publications will be published in Gold or Green Open Access and
both publications and research data will be deposited in Open Access repositories,
according to EJP SOIL and EC recommendation. The costs related to open access
scientific publications will be claimed as part of the EJP SOIL grant by each partner
within the WP8 (T1.3). Datasets will be made accessible with OS or commercial
statistical programs such as EXCEL, SPSS, PSPP. Datasets will be uploaded to the
online digital free-of-charge repository (ZENODO), assigning them a DOI. A Zenodo
account will be created by the T1.2 (WP1) leader, where dataset, papers, reports and
presentations will be published according to conditions, regulations and access
settings of the Zenodo repository.
Sensitive data from WP8 will be not openly available, e.g., stakeholders’ personal data,
workshop data and in general all data whose sharing give privacy and security
concerns. Additionally, also the reports D1.3.1, D1.3.2. and D1.3.3., which includes
evaluation of project results, will be openly published in the certified repository
ZENODO for safe store and long-term preservation.
7.3 Making data reusable and interoperable
All the data produced will be long-term openly stored (ZENODO repository) to secure
the sharing and reuse between researchers, institutions, organizations, and
specifically, data will be saved in .xlsx and .docx format.
WP4 will use:
-

R development Core Team (free use) for statistical analysis and Picrust free
software;
QUIME II and SILVA DATABASE for bacteria gene sequencing and UNITE for
fungi.

The data will remain re-usable for indicatively 3 years after the end of the project.
To make data interoperable and allow inter-disciplinary exchanges, standard
vocabularies will be used for all data types.
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EJPSOIL Ethics Self-Assessment
Instructions: Council for Agricultural Research and Economics, Italy (CREA)
1

HUMANS
Does your research involve human participants?

No

Are they providing sensitive or personal information?

No

Are they volunteers for social or human sciences research?

No

Are they persons unable to give informed consent?

No

Are they vulnerable individuals or groups?

No

Are they children/minors?

No

Are they patients?

No

Are they healthy volunteers for medical studies?

No

Are they residents in a non-EU country?

No

Does your research involve physical interventions on the study participants?

No

Does it involve invasive techniques?

No

Does it involve collection of biological samples?

No

If your research involves processing of genetic information or collecting personal data, see also section 4
2

PERSONAL DATA
Does your research involve personal data collection and/or processing?

No

Does it involve the collection and/or processing of sensitive personal data (e.g.: health,
sexual lifestyle, ethnicity, political opinion, religious or philosophical)

No

Does it involve processing of genetic information ?

No

Does it involve tracking or observation of participants?

No

Does your research involve further processing of previously collected personal data (secondary use)?
3

Does your research involve animals ?

4

No

ANIMALS
Yes

Are they legally protected animals?

No

Are they vertebrates?

No

Are they non-human primates?

No

Are they genetically modified?

No

Are they cloned farm animals?

No

Are they endangered?

No

WP3 will work on soil fauna. Soil samples, collected by AGROECOseqC partners in field and containing soil
invertebrates, will be sent to INIA and/or CSIC for following analyses by involved partners. The soil invertebrates to
be collected will be nematodes, tardigrades, acari, collembola, arthropods and annelids. All these species studied
within AGROECOseqC are not protected and/or endangered.
THIRD COUNTRIES
In case non-EU countries are involved, do the research related activities undertaken in these countries

Yes

Ministry of Agriculture and Forestry, General Directorate of Agricultural Research and
Policies (TAGEM, Turkey) is involved in AGROECOseqC as Third Country (Beneficiary n.
25).
Do you plan to use local resources (e.g. animal and/or human tissue samples, genetic
material, live animals, human remains, materials of historical value, endangered fauna or
flora samples, etc.)?
Do you plan to import any material - including personal data - from non-EU countries into the
EU?

No

Yes
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Soil Samples from experimental fields will be sent to CREA-AA at least twice for analysis of SEM-EDS, C
accumulation and SOM quality, CNP content. Soil samples will be taken from each plot in total nine from
depth of 0-20 cm. Letter of Autorithy will be requested from the competent authority in Italy and signed by
TAGEM to assure the respect of phytosanitary rules imposed by Italian regulation. The same modality will
be applied if other soil samples will be shipped to other AGROECOseqC EU participants for supplementary
analyses.
Do you plan to export any material - including personal data - from the EU to non-EU
No
countries?
Specify material, countries and legal permissions involved: (Maximum number of characters allowed:
1000)

5

If your research involves low and/or lower middle income countries, are benefits-sharing
actions planned?
Do you plan to use biological resources that are subject to Access and Benefit Sharing
(Nagoya Protocol) Regulations (Regulation (EU) No.511/2014; Implementing Regulation
(EU) 2015/1866)
Specify material and countries: (Maximum number of characters allowed: 1000)

No

Could the situation in the country put the individuals taking part in the research at risk?

No

No

ENVIRONMENT & HEALTH and SAFETY
Does your research involve the use of elements that may cause harm to the environment, to
animals
or plants?
Does your research deal with endangered fauna and/or flora and/or protected areas?

No

No

6

Does your research involve the use of elements that may cause harm to h umans, including
research stuff?
DUAL USE

No

7

Does your research involve dual-use items in the sense of Regulations 428/2009, or other
items for which an authorisation is required?
EXCLUSIVE FOCUS ON CIVIL APPLICATIONS

8

MISUSE

9

OTHER ETHICS ISSUES

No

Could your research raise concerns regarding the exclusive focus on civil applications?

No

Does your research have the potential for misuse of research results?

No

Are there any other ethics issues that should be taken into consideration?

No

Please specify (maximum number of characters allowed: 1000)

I confirm that I have taken into account all ethics issues described above and that I will comply with the regulation as set out in
the Grant Agreement (i.e. Art 34) before the start of any activity in which ethics issues apply

Document completed by Alessandra Trinchera
Date

October, 1st 2021

Signature
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