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THE PROBLEM * lasts

Europe faces a growing challenge of land degradation, with millions of hectares
affected by contamination and salinization.

This poses significant risks to human health, ecosystems, and
agricultural productivity.

SOME FIGURES

650,000 2 MILLION HECTARES 7,6 MILLION HECTARES
CONTAMINATED SITES Potential extension of land Extension of coastal land classified
in the EU and UK contaminated by military, as salt-affected with an additional
Where polluting activities took industrial activities, mining or 72 million hectares considered

place or are still taking place landfills in the EU + UK. sodic in EU27.



IASIS % lasts

IASIS is a Horizon Europe project to develop and demonstrate innovative phytomanagement solutions for
contaminated and saline land, with the use of industrial crops, while producing high-value intermediate and
end products for the bio-based economy.

CROP OPTIMIZATION AND PHYTOMANAGEMENT STRATEGIES

Optimise and evaluate high-yielding and resilient industrial crops to restore contaminated lands and to remediate salt-affected soils.

¥

LIGHTHOUSES FOR DEMONSTRATION AND CO-CREATION

Manage field trials to test and validate the developed phytomanagement solutions

N2

BIO-BASED PRODUCT DEVELOPMENT

A To apply a cascading biorefinery approach for the production of extracts from industrial crops (oilseeds and lignocellulosic ones) and their conversion into
high-value products (WP3).

DECISION SUPPORT SYSTEM AND BUSINESS MODELS

A

T+ Develop a DSS tool for biomass-to-products pathways selecting the best ones for economic viability and sustainability.
s FARMERS ENGAGEMENT AND REPLICATION

!

Engage and train the farming community, to produce feedstock for biobased products and finally to upgrade the successful demo cases to lighthouses



17 PARTNERS FROM
7 EU COUNTRIES

* Bio-based Industry

* SMEs

* Universities,

e Research organisations

Start date: November 2024
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KEY ELEMENTS OF IASIS

Crop optimization and
phytoremediation
strategies

* > 16 microbial consortia
to be applied in C&S
soils as biofertilizers

» >4 improved genotypes

Sustainability assessment
of the value chains

Added value biobased products

» From oilseeds: 3 intermediate (dicarboxylic
acids, active ingredient, proteins) and 4
end-products (monomers for bioplastics, coa-
tings, resins).

* > 20 pathways (bio-
mass-to-products) will
be studied

S S A * From lignocellulosic crops: 4 intermediate

(proteins, phenolics, cellulose, nanocellulose)
and 3 end products (resins, particle boards,
adhesives). From bast fibre crops (hemp and
nettle): 3 intermediate (long and short fibers,
chips) and 3 final products (particle boards,
biocomposites and molding biomaterials).

e >2 business models

* Requlatory framework

High yielding industrial crops / ’

J

5 lasis

Field Case Studies on C&S soils
farmers co-creation

* Contaminated and saline soils
(C&S); 4 sites each

® 8 FCSs on C&S soils

» 8 high-yielding industrial crops
(oilseeds and lignocellulosic ones)

* 8 Farmers Groups (>15 farmers
each/FCS) for co-creation solutions

* >1 lighthouse/FCS

Curing contaminated
and / or saline soils by
growing industrial
crops and getting low
ILUC feedstock to
support the biobased
industry

¥



CROPS

A

Selected crops for contaminated

sites: oilseeds (crambe, safflower,
camelina) and lignocellulosic ones
(sorghum, nettle and hemp)

€

Selected crops for saline sites:
oilseeds (crambe, safflower,
camelina, carinata) and

lignocellulosic ones (salicornia and

sorghum)

~

)
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Industrial crops
Non-edible

Resilient, low-input
Tolerant to contaminants
Tolerant to salinity

~

Crambe abyssinica L. (crambe)
Annual oil crop (cover/catch crop)

' 1-2.5 t/ha seeds (35-40% oil)

It is highly tolerant to heavy metals.
Accumulator of Pb and Zn
Similar tolerance to salinity with wheat.

Carthamus tinctorius L.
(safflower)

Annual oil crop (winter crop)

1.5-3 t/ha seeds (~30% oil)
Accumulator of Cd, Pb, Ni, Zn

Low tolerance to Zn

Similar tolerance to salinity with barley.

Brassica carinata L. (carinata)

Annual oil crop (cover/catch crop)
1.5-3.5 t/ha seeds (~40% oil)
Accumulator of Pb, Ni, Zn

Low tolerance to Cb, Pb, Ni, Zn
Salt tolerant crop

Camelina sativa L. (camelina)

_ Annual oil crop (cover/catch crop)
! 1-2.5 t/ha seeds (>40% oil)

accumulator of Pb, Ni, Zn
Not Zn excluder
Salt tolerant crop

7 lasis

Cannabis sativa L. (hemp)
Annual fibre crop (spring crop)

10-20 t/ha dry matter yields
Accumulator of Cd, Cu, Pb, Zn, Cr, Ni, Hg
Tolerant to Cd and Pb

Moderate tolerant to saline soils

Sorghum bicolor L. (sorghum)

Annual herbaceous summer crop

15-20 t/ha dry matter yields
Accumulator of Cd, Pb, Zn
Tolerant to tolerant to Cd and Pb.
Tolerant to saline soils.

Salicornia spp. L. (Salicornia)

Annual fibre spring crop

Source of seeds and fibres

Halophyte; with high tolerance to saline
soils.

8 Tolerant to contaminated soils with As,

Cd, Cu, Ni, Pb, and Zn

Urtica dioica L. (nettle)

Perennial fibre crop

Dry stem yields up to 15 t/ha
Accumulator of Pb, Ni, Zn, Zn, Pb,
Cd, Hg, Cr

Moderate sensitive to salinity



CROP OPTIMIZATION +7 lasts

/D Characterization and optimization Salicornia \
genotypes for saline soils

e  Collection of salicornia genotypes in coastal areas
e  Characterization of the genetic and phenotypic diversity in

Salicornia

e  Characterization of biomass quality /

a)
)

Identification of Crambe genotypes with tolerance
tolerance to contaminated soils

o Identification of crambe genotypes and varieties that are
are tolerant to heavy metals

J Evaluation of heavy metals effects on biomass quality

\ /

Source: WUR



PHYTOMANAGEMENT STRATEGIES 7 lasts

OPTIMIZATION OF MICROBIAL CONSORTIA e

Crambe

Isolation of plant-associated bacterial and fungal strains directly from the '\ " 4 &

rhizosphere, roots, leaves, and seeds of Salicornia and Crambe. Rhizosphere  Roo Leaves  Seeds
B EEs

Characterization of Plant Growth-Promoting (PGP) traits and tolerance to heavy Fungal Cultures ‘ Bacterial Cultures.

metals and high salinity

Selection of promising strains of bacteria and fungi and formulation of
specialized microbial consortia to act as biostimulants.

Initial lab-scale inoculation trials on Crambe and Salicornia to evaluate their
capacity to improve plant health, overcome low natural germination rates, and
boost overall biomass yield before field deployment.

Source: UMLP
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FIELD CASE STUDIES .
ACROSS EUROPE

IASIS operates 8 field case studies covering the majority of Europe's

> losts

climatic zones, from Mediterranean coasts to Central European industrial .
Case Studies

heartlands. In all locations, the farming community is actively involved and

Contaminated

trained in cultivating these novel industrial crops.

8 FIELD CASE STUDIES 8 INDUSTRIAL CROPS tiege
Spanning diverse European 4 oilseeds + 4 lignocellulosic/fiber 9 w;
climates and soil conditions varieties 9

FARMER TRAINING @

In all FCSs the farming community will be involved and trained on how to Q
cultivate these crops



FIELD TRIALS: CONTAMINATED SOILS * lasts

Leader: UMCS: Partners: AUA, UBFC, ULiege /UCLouvain
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FIELD TRIALS: CONTAMINATED SOILS

PIEKARY SLASKIE - POLAND

Researchers at Marie Curie Sklodowska
University are validating phytoextraction using
crambe, camelina, and hemp on a site heavily
impacted by mining and smelting waste.

Well-established camelina, Spring 2026.
Source UMCS

() N\
LAVRION - GREECE

The Agricultural University of Athens is tackling
extreme multi-metal contamination from historical
mining activities using crambe, safflower, and
sorghum. This year treatments applied. (lonite,

naturamin etc)
\ J

Crambe harvesting Spring 2026. Source AUA



FIELD TRIALS: SALINE SOILS 7 lasis

In the FCSs on saline sites emphasis will be given on salt tolerant crops:
salicornia, carinata, safflower, sorghum, camelina.

RAVENNA, ITALY

University of Bologna at Agrisfera cooperative validates
biostimulants on carinata, camelina, safflower, sorghum,
and salicornia in sandy-silty soils affected by saltwater
intrusion. Source UNIBO

AITOLIKO AND ORXOMENOS GREECE

Managed by CRES and ILIOS in regions with high natural
salinity and legacy drainage issues. Testing the resilience of
crops and evaluating use of biofertilizers and digestates
alongside drip irrigation to optimize yields.

Source CRES

SETUBAL - PORTUGAL

Led by Quadrado Selvagem and the NOVA University of
Lisbon, leveraging on established Salicornia genotypes to
optimize cultivation protocols. Testing also the efficacy of
biostimulants in sustaining productivity of other crops and
counteracting the growth reduction typical of salt-
stressed environments.




FROM CROPS TO BIOPRODUCTS s lasis

Biomass from industrial crops grown on contaminated and saline land will be converted into
high-value bio-products, adopting a cascade biorefinery approach.

Oilseeds to bioproducts Fibre crops to bioproducts

CROPS PROCESS INTERMEDIATE END PRODUCTS kol ERUcES INTERMEDIATE END PRODUCTS
PRODUCTS ade biorefinery approaches) PRODUCTS

_\—f_
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VALUE CHAIN ASSESSMENT 7 lasts

Integrated Environmental, Economic, And Societal Sustainability Assessments
For Selected Value Chains

OBIJECTIVES:
Develop a number of Assess resource-efficient Support decisions on Assess farmer roles and Provide regulatory and
pathwayscbr?)s:sd on IASIS pathways for the optimal pathway selection potential income through policy support
valorisation and conversion appropriate business
of biomass models development

Decision Support System for pathway assessment
* A stakeholder-centric DSS tool that utilizes Multi-Criteria Decision-Making (MCDA) to assess and shortlist the
most promising IASIS pathways.

e Supported by the development of dedicated prediction modules incorporating Machine Learning for
geographic crop suitability.
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Circular . . IASIS project is a Research and Innovation Action co-funded by the European Union’s Horizon Europe Programme under Grant

Funded by Q Bio-based B 10~ b ase d ] n d us t ries Agreement 101157430. The project is supported by the Circular Bio-based Europe Joint Undertaking and its members. Views and

the European Union Europe Consortium opinions expressed are those of the authors only and do not necessarily reflect those of the European Commission. Neither the European
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