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Executive summary

The MAGIC project aims to promote the sustainable development of efficient and beneficial
industrial crops on marginal lands. A database and a crop support system has been developed,
including detailed agricultural information to be of great use to farmers.

In addition, marginal lands in Europe have also been analysed and several optimal crops have
been proposed with the aim of developing sustainable best practice options for industrial crops.
The impact of MAGIC has been maximised by integrating the sustainability aspects
(encompassing environment, society, and economy) of value chains.

Work Package 8 - Dissemination and link establishment with EIP AGRI, seeks to propagate
the project results, database, maps and DSS tool in order to enhance farmers’ knowledge,
plus creating strong links with EIP AGRI.

One of the MAGIC Project targets is to maximise stakeholders mobilization and enhance the
impact of the project activities and outcomes for promoting the cultivation of industrial crops
on marginal land. In this line, practice abstracts (PAs) are short summaries that describe main
information that can serve end users in their daily practice. Following the guidelines of the EIP-
AGRI and their common format, MAGIC has produced a set of PAs for dissemination over the
entire duration of the project. During the project life, PAs have fed the webpage of EIP-AGRI
with easily understandable practical knowledge that is expected to reach a broader public.

This document presents forty-nine practice abstracts that summarize some of the main results
at the end of the project. This report has been updated several times as project progressed
and results were available.
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1 Introduction

The European Innovation Partnership for Agricultural productivity and Sustainability (EIP-
AGRI) was launched by the European Commission in 2012. This initiative aimed to help all EU
countries to provide their citizens with a more competitive economy, better jobs and life
standards, fostering a competitive and sustainable agriculture and forestry sector that
"achieves more from less".

The EIP-Agri adheres to the "interactive innovation model" which brings together specific
actors (e.g., farmers, advisors, researchers, businesses, etc.) to work together in multi-actor
projects to find a solution for a specific issue or developing a concrete opportunity. In this
sense, communicating about projects activities and results is much easier through the use of
a common format (see Figure 2). Such common format facilitates the knowledge flow and
enables contacting farmers, researchers and all the other actors involved in innovation
projects. The EIP common format consists of a set of basic elements characterising the project,
including practice abstracts (PAs). The format is developed with the aim of enable the contact
with partners, incentivise efficient knowledge exchange and to disseminate the results of the
project in a concise and easy understandable way to practitioners.

All the PAs generated during the period of the MAGIC project are uploaded to the EIP-AGRI
website (see Figure 1), where the information is shared at EU level, via the EIP- AGRI project
database, a unique repository which supports the dissemination of results of all interactive
innovation projects. In addition, these PAs were a useful dissemination tool to share the
updates and outcomes of MAGIC both with the EIP-AGRI subgroup of innovation and the
COPA-COGECA Sectoral Boards of European farmers.

MAGIC - Marginal Lands for Growing Industrial
Crops. Turning a Burden into an Opportunity

@ Project ideas Geographical location Grec
Main geographical Avarohid Armw (Anatoliki Atik
@& Paople location (NUTS3)
Keywords Agricuftura
Online resources

Additional keywords less favoured area

Main funding source Hor:

Project Identification Mult-actor project
Projecttype Research project
Starting date 201

End date 2021
Project status  Ongoing

Website

Figure 1. MAGIC at EIP-Agri website. Source: EIP-Agri
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This document presents forty-nine PAs that have been developed based on the deliverables
submitted so far and the outcomes provided by the long-term field trials, small-scale trials,
long-scale trials, and additional papers related with MAGIC.
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2 Methodology

Practice abstracts (PAs) are short summaries of around 1000 - 1500 characters (word count —
no spaces) which describe main information/recommendations and serve end users in their
daily practice. Every PA must be accompanied by a short title of no more than 150 characters.
All PAs have been prepared following the guidance and Common Format of EIP-AGRI (see
Figure 2) in the shape of an excel template. The information shown in this template (see Annex
B) is accumulative.

EUROPEAN COMMISSION
DIRECTORATE-GEMERAL FOR AGRICULTURE AND RURAL DEVELOPMENT

m Directorate H. Sustainability and Quality of Agriculture and Rural Development

H.5. Research and Innovation
EIP-AGRI Common format for interactive innovation projects

The interactive innovation approach under the European Innovation Partnership Agricultural Productivity and Sustainability

(E]P—AGR_[)[I] fosters the development of demand-driven innovation, furning creative new ideas into practical applications
thanks to interactions between partners, the sharing of knowledge and effective intermediation and dissemination.

The EIP common format consists of a set of basic elements characterising the project and includes one (or more)
"practice abstract"(s). The format was developed with two main objectives:

(1) to enable contacting pariners and incentivise efficient knowledge exchange, and

(2) to disseminate the results of the project in a concise and easy understandable way to

practitioners.

The common format allows providing information all along the life-cycle of the project. The content of the common format
can be updated at any moment when useful, for instance in an intermediate phase of the project. Project information should
at least be available at the beginning (describing the situation at the start of the project, including project title and objectives)

and one or more practice abstracts).

3 EIP-AGRI Common format INSTRUCTIOMNS PROJECT INFORMATIOMN PARTMERS KEYWORDS AUl

Figure 2. EIP-AGRI Common format. Source: EIP-Agri.

Summaries (see Figure 3) contain the following information:

¢ Main results/outcomes of the activity (expected or final).

¢ Main practical recommendations such as the main added value/benefit/opportunities
to the end user.

e How the generated knowledge is implemented and how the practitioner can make use
of the project results.

Both the summary and the title may be also provided in the native language of the coordinator
or one of the partners. However, an English version of PAs must always be available. In
addition to the PAs, the excel template contains some general information about the project,
including keywords, list of partners and contacts, website and audio-visual material (see Annex
B).

Finally, the PAs are delivered to agri-eip-practice-abstracts@ec.europa.eu with copy to the
Project Officer (REA) and Policy Officer (DG AGRI).
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A B Cc D E G H

Several practice abstracts may be needed for one project, depending
on the size of the  project and the number of
Practice "abstract” 1: outcomes/recommendations which are ready for practice.

Short summary for Recommended| 0 character(s) / 1500
practitioners in english on the
final or expected) outcomes
(1000-1500 characters, word
count — no spaces).

This summary should at least contain the
following infermation:

- Main resultsioutcomes of the
activity (expected or final)

- The main practical
recommendation(s). what would be
the main added
value/benefit/opportunities to the end-
user if the generated knowledge is.
implemented? How can the practitioner
make use of the results?

This summary should be as interesting
as possible for farmers/end-users,

using a direct and easy understandable
language and pointing out
entrepreneurial elements which are
particularly relevant for practitioners
(e.g. related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided

Short summary for

in_natiua lananan |

‘ Mandatory 0 character(s)/ 1500

2 EIP-AGRI Common format | INSTRUCTIONS | PROJECT INFORMATION | PARTNERS | KEYWORDS | AUDIOVISUAL MATERIAL 'WEBSITES PA1 PAZ |

Figure 3. EIP-AGRI template for PA. Source: EIP-Agri.
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3 Practice abstracts
3.1 PA1: About MAGIC Project

Author: nova
Title (English): Marginal lands for growing industrial crops

Summary (English): Marginal lands for Growing Industrial Crops (MAGIC) is a 4-year project
and gets funding by the European Commission. The project aims to promote the sustainable
development of resource-efficient and economically profitable industrial crops grown on
marginal lands.

Industrial crops can provide abundant renewable biomass feedstocks for the production of high
added-value bio-based commodities (such as bio-plastics, bio-lubricants, bio-chemicals,
pharmaceuticals, bio-composites, etc.) and bioenergy. Most of these crops are multi-purpose
and offer the opportunity to follow a cascade biorefinery concept to produce a number of high-
quality bio-products and bioenergy, to strengthen the bio-based economy.

To achieve the project objectives, an up-to-date database of existing resource-efficient
industrial crops will be developed with information on their agronomic characteristics, input
requirements, yield performance and quality traits for end use applications. In parallel, current
and future marginal lands in Europe facing natural constraints will be mapped, characterised
and analysed to provide a spatially explicit classification that will serve as a basis for
developing sustainable best-practice options for industrial crops. A Decision Support System
(DSS) based on both MAGIC-CROPS and MAGIC-MAPS will be developed and validated with
the active involvement of farmers and end users in order to choose the most promising
industrial crop at any geo-location in Europe.

In the long term, this strategy will foster the sustainable development of the EU bio-based
economy and will contribute to achieving EU energy and climate targets.

3.2 PAZ2: About definition and classification of marginal lands
Author: Spanish Co-ops (based on D2.1, prepared by WR)

Title (English): Definition and classification of marginal lands suitable for industrial crops in
Europe

Summary (English): Industrial crops will provide feedstocks for bio-based applications,
thereby, will foster the bioeconomy and provide diversification opportunities to farmers. MAGIC
project has identified and mapped those marginal lands across Europe where industrial crops
(oil, lignocellulosic, carbohydrate and specialty crops) could be grown in a sustainable way.

This mapping was based on a previous classification of marginal lands according to features
such as:

-Biophysical constraints, considering adverse climate due to low temperature, dryness, or
excessive wetness; analysing soil problems such as adverse chemical composition, low
fertility, or limitations in rooting; and paying attention to adverse terrain due to steep slope.
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-Socio-economic constraints regarding limited access to markets, difficult accessibility and bad
infrastructure.

-Sustainability, since the impact of growing industrial crops depend very much on whether
other land uses are replaced by the industrial crops (leading to potential competition with food
production); on whether biodiversity and other ecosystem services will be affected; and on
what industrial crops and what management systems are to be used.

Moreover, to determine whether a land is suitable for growing industrial crops or not, four key
main features of the terrains classified as marginal lands must be pointed out: land can be
marginal for agricultural use, but not for forestry use; marginality refers to the mentioned
biophysical and socio-economic constraints; there are synonymous uses of “marginal lands”
(abandoned farmland, low productivity, etc.); and that “marginality” is a dynamic feature which
can change in time.

3.3 PA3: About spatially explicit map database of MAGIC
Author: Spanish Co-ops (based on D2.6, prepared by WR)

Title (English): Mapping marginal lands for growing industrial crops

Summary (English): The purpose of the MAGIC mapping is to characterize and analyse
projections for current and future marginal lands in Europe facing natural constraints.

Identified MAGIC marginal lands are defined as: “Lands having limitations which in aggregate
are severe for sustained application of a given use and/or are sensitive to land degradation,
as a result of inappropriate human use, and/or have lost already part or all of their productive
capacity as a result of inappropriate human use”. The elements that were considered in
building the classification include biophysical limitations clustered in six main groups. In
addition, the resulting marginal land map was further classified according to, land use
management, socio-economic limitations, ecosystem services and drives and pressures
influencing the ecosystem functions.

As a result, in total 29% of the agricultural land (i.e. land classified as agricultural by Corine
Land Cover since 1992) in the European Union are classified as marginal. The most common
limitations are rooting limitations, with 12% of the agricultural area. This is followed by adverse
climate and excessive soil moisture occurring in respectively 11% and 8% of the agricultural
land.

The spatial explicit classification created by MAGIC will serve as a basis for developing
sustainable best-practice options for industrial crops in Europe. In addition, the spatially explicit
map database is accessible via the project website and will be maintained and further improved
during the project’s lifetime and at least five years beyond the project completion. Visitors to
the public website can access the map to inform themselves about the marginal land status in
their region but can also help to evaluate the quality of the map.
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3.4 PA4: About MAGIC tools
Author: Spanish Co-ops

Title (English): MAGIC Tools

Summary (English): MAGIC project has developed four databases’ tools. MAGIC MAPS is
an online service that features and presents the European marginal lands. It allows to consult
at local administration level (LAU1) not only the overall percentage of agricultural lands facing
marginal conditions over the selected area, but also the extension of area affected by specific
constraints such as chemicals, climate, fertility, rooting, terrain and wetness. This information
is shown over an ArcGIS Web App where those LAU with higher marginality rates are
represented in darker colours.

Alternatively, MAGIC-CROPS is an Excel database that offers detailed description of 37
industrial crops. Crop performance is provided according to different parameters such as
dryness, soil moisture, drainage, texture, rooting depth, salinity, acidity, pollutants etc. It also
includes agronomical information such as the fertilization needs, adequate temperature, cycle,
harvesting period, harvesting method, possible applications use they may have, etc. This tool
is excellent to increase farmers' knowledge and encourage them to cultivate a crop that suits
most under their land and market conditions.

MAGIC DSS shows practical information on (i) average rate of marginal lands, (i) marginal
land types (climate, moisture, soil, rooting, fertility and chemicals) (iii) marginal area in km? and
(iv) types of potential crops suitable for cultivation in these marginal areas. All the information
is automatically recalculated depending on the chosen area, it is also possible to filter by
country (resolution provided at a LAUZ2 level).

Bio2Match was created in S2Biom-project and it has been expanded in MAGIC project. There
is a practice abstract which explains in detail how it works.

3.5 PAS5: About Bio2Match tool
Author: Spanish Co-ops (based on D 5.4, prepared by BTG)

Title (English): Bio2Match tool

Summary (English): Bio2Match is an internet tool created to guide the user for matching
industrial crops with their associated conversion technologies. This is done by combining two
databases, biomass information and conversion technologies. The biomass properties can be
affected by the plant and wood species, the soil, the harvesting time and climate, the part of
the plant or wood considered and the type of fertilization.

Firstly, the tool checks if the biomass is suitable for the conversion, taking into account the
post-harvesting biomass properties that are inalterable. For instance, ash, cellulose,
hemicellulose, nitrogen, and chlorine content. Secondly, a match is generated when the
technology criteria are met by the biomass properties. Subsequently, a second match can be
made by checking the physical biomass properties, such as dimensions or humidity content.

If there is no match, the device will suggest the physical properties needed to alter, to make
the conversion possible. This tool also provides biomass pre-treatment recommendation.
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Bio2Match was created in S2Biom-project, which incorporated lignocellulosic crops and their
associated conversion technologies. However, it has been expanded in MAGIC project,
including the industrial MAGIC crop database and the corresponding technologies.

The tool is available on the MAGIC-website: http://magic-h2020.eu/bio2match-tool/. The
biomass database and technology database can be downloaded on the website. Additionally,
there is a guide and a tutorial video available for the users, in order to get them familiarized
with the tool.

3.6 PAG: About factsheets of the existing resource-efficient industrial crops
Author: Spanish Co-ops (based on D1.5, prepared by CRES)

Title (English): Handbook with factsheets of the existing resource-efficient industrial crops

Summary (English): MAGIC consortium has gained an extensive knowledge on industrial
crops by coordinating and participating in several relevant national & EU projects. This
experience has allowed to create a handbook with fact sheets of the existing resource-efficient
industrial crops. In them, useful agronomic information is presented in a synthetic way.

Although not all aspects were available for each crop, most factsheets present information on
crop features such as varieties, soil and climate preferences, soil preparation and sowing,
water and fertilization needs, yields, uses, qualitative traits, harvesting, handling, storing,
environmental impacts and risks associated with cultivation (diseases, insects and weed
control). All this information was supported by a thoroughly research work on literature, position
papers, project reports, etc. In total, twenty factsheets are available for the following crops:

¢ Amaranth

e Calendula

e Camelina

o Caper spurge
e Castor bean

e Crambe

¢ Ethiopian mustard
e Flax

e Industrial hemp
e Kenaf

e Nettle

e Pennycress

e Poplar

o Safflower

e Sorghum

e Spartium

e Sunflower

e Sunn hemp
e Switchgrass
e Wild tobacco
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All the factsheets can be found at MAGIC website over the Reports&Deliverables tab (D1.5
— Handbook with fact sheets of the existing resources-efficient). In addition, MAGIC has
created MAGIC-CROPS, a database that provides a description of 37 industrial crops suitable
for growing on marginal land in Europe where more information can be found. You can also
access MAGIC-CROPS through the main page of MAGIC website.

3.7 PAT: About factsheets of the inventory on available harvesting technology
Author: Spanish Co-ops (based on D5.1, prepared by CREA)

Title (English): Inventory on available harvesting technology for industrial crops on marginal
lands

Summary (English): The apparent lack of appropriate machinery significantly affects farmers'
perception of the possibility to cultivate industrial crops. Thus, the development of a
comprehensive inventory on currently available harvesting systems of industrial crops on
marginal land has been considered as a need in the MAGIC project. This inventory gathers
information obtained from direct data collection in previous projects, scientific literature review
and market analysis on the current existing technologies used to harvest non-food crops in
marginal lands and included in the MAGIC CROPS database.

The inventory document is organized in fact-sheets representing an “easy-to-find” and “easy-
to-use” instrument for final users, providing a rapid identification of the principal mechanized
harvesting solutions for a specific crop, according to the final use of the biomass. For each
crop a traffic light is included to provide indications about the status of knowledge on harvest
technologies. In total, twenty factsheets are available for the following crops:

e Sorghum bicolor L.

e Camelina sativa L.

¢ Crambe abyssinica L.

e Ricinus communis L.

e Panicum virgatum L.

¢ Miscanthus x giganteus

e Arundo donax L.

e Agropyron elongatum (Host)
e Brassica carinata L.

e Cannabis sativa L.

e Phalaris arundinaceae L.

e Carthamus dictorius L.

e Cynara cardunculus L.

e Thlaspi arvense L.

e Salix spp

e Populus spp

¢ Robinia pseudoacacia L.

e Ulmus pumila L.

e Saccharum spontaneum L.
e Lupinus mutabilis Sweet
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Factsheets can be found at MAGIC website over the Reports&Deliverables tab (D5.1 —
Inventory on available harvesting technology for industrial crops on marginal lands).

3.8 PAS8: About MAGIC long-term field trials
Author: UHOH
Title (English): Long-term field trials with industrial crops on marginal land

Summary (English): One of the expected results of the MAGIC Project will be a
comprehensive overview of the long-term performance potential of industrial crop cultivation
on marginal land in Europe. For this purpose, the results of several long-term field trials with
important industrial plants such as Miscanthus, Giant Reed, Reed Canary Grass, Camelina,
Hemp and Poplar, which are carried out Europe-wide under the most important marginal
growth conditions such as adverse rooting conditions, adverse climatic conditions and
unfavourable terrain, will be compiled and evaluated. Many of these field trials are still on-
going. In particular, the best low-input agricultural cultivation strategies for the crop categories
‘tillage’, ‘nitrogen fertilization’, ‘weed control’ and ‘irrigation’ will be identified.

Practitioners should benefit from the results by implementing low-input agricultural practices
for industrial crop cultivation, which are adapted to both the marginality conditions of their
locations and to the market requirements in their region. It is assumed that this will increase
both the overall income of the farms and the net profit due to higher biomass yields (and
qualities) and higher production efficiencies. In addition, to these direct benefits, it is expected
to bring indirect benefits through improved legal frameworks resulting from the policy
recommendations.

3.9 PA9: About Miscanthus long-term field trial in Germany
Author: UHOH
Title (English): Miscanthus cultivation on marginal land in southwest Germany

Summary (English): In 2012 and 2014, several field trials with Miscanthus (a perennial C4
grass for combustion and other conversion routes) were carried out at various marginal sites
in southwest Germany. The most severe marginality conditions at one of these sites ('OLI') are
a combination of adverse root conditions (shallow soil (26 cm) and stoniness (20%)) and low
temperatures (frost and short vegetation period). At OLI, six genotypes of Miscanthus were
established in 2014 (~1 plantlet/m?). Weeding was performed by hand in 2014 and 2015. The
harvest was carried out each year in spring starting from 2016. No fertilization was applied.
The previous crop was grassland. The estimated accumulated dry matter yields of the first
three growing seasons (2015, 2016 and 2017) range between 12.4 t/ha (GNT 4) and 30.9 t/ha
(Miscanthus x giganteus). These preliminary results suggest that low-input cultivation of
Miscanthus on shallow stony soil under low temperature conditions may be a success
depending on the genotype. Miscanthus x giganteus is expected to provide high dry matter
yields (in relation to the given marginal growing conditions) also in the following seasons.

The expected main recommendation of these results is that farmers should consider the
possibility of growing Miscanthus x giganteus on marginal areas similar to those of OLI
(shallow stony soil + low temperature). In addition to economic benefits such as high biomass
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yields, low external inputs (fertilizers, pesticides) and low labour intensities (except for the
establishment procedure), there are a number of eco-systemic advantages of Miscanthus x
giganteus over annual cultivation systems such as improved soil fertility, habitat networking
and reduced soil erosion.

Title (German): Miscanthusanbau auf Marginalstandorten in Stiddeutschland

Summary (German): In den Jahren 2012 und 2014 wurden an verschiedenen
Marginalstandorten im Stdwesten Deutschlands mehrere Feldversuche mit Miscanthus
(einem mehrjahrigen C4-Gras fur die Verbrennung, Biogasproduktion und andere
Konversionsarten) durchgefiihrt. Die starksten Marginalitdtsbedingungen an einem dieser
Standorte ("OLI") sind eine Kombination aus unglnstigen Bodeneigenschaften
(Flachgriindigkeit (10 - 20 cm) und ein hoher Steinanteil im Oberboden (50%)) und niedrigen
Temperaturen (Frost und kurze Vegetationszeit). Am OLI wurden 2014 sechs Genotypen von
Miscanthus etabliert (~1 Planze/m?). In den Jahren 2014 und 2015 wurde das Unkraut
mechanisch entfernt. Geerntet wurde ab 2016 jedes Jahr im Fruhjahr. Auf eine Dingung
wurde verzichtet. Die vorherige Kultur war Griunland. Die geschatzten kumulierten
Trockenmasseertradge der ersten drei Vegetationsperioden (2015, 2016 und 2017) liegen
zwischen 12,4 t/ha und 30,9 t/ha. Diese vorlaufigen Ergebnisse deuten darauf hin, dass ein
extensiver Anbau von Miscanthus auf flachem steinigem Boden in Kombination mit niedrigen
Temperaturbedingungen ein Erfolg sein kann. Es wird erwartet, dass Miscanthus x giganteus
auch in den folgenden Jahren hohe Trockenmasseertrage liefert.

Die erwartete Hauptempfehlung ist, dass die Landwirte die Mdglichkeit in Betracht ziehen
sollten, Miscanthus x giganteus auf Marginalstandorten anzubauen, die denen vom OLI
ahneln. Neben wirtschaftlichen Vorteilen wie hohen Biomasseertragen, geringem Einsatz von
Arbeitsmitteln und niedrigen Arbeitsintensitaten gibt es bei Miscanthus gegeniiber einjahrigen
Anbausystemen eine Reihe von 0Okosystemischen Vorteilen wie verbesserte
Bodenfruchtbarkeit, Habitatvernetzung und geringere Bodenerosion.

3.10 PA10: About Switchgrass long-term field trial in Greece
Author: CRES

Title (English): Switchgrass cultivation on marginal land in central Greece

Summary (English): Two Switchgrass field trials were established by seeds in 1998 on
marginal land located in central Greece and are still on-going. The aim was to identify the
appropriate cultural practices of Switchgrass when grown on marginal land. Tested factors
were: 10 varieties in the first and 5 in three nitrogen rates (0, 75 and 150 kg N/ha) in the second.
Varieties were: Caddo, Alamo, Blackwell, Cathage, Cave-in-rock, Forestburg, Kanlow,
Pangburn, SL 93-2, SL 93-3, SL 94-1, SU 94-1 and Summer.

Biomass yields were maximized in the second growing period and come up to 20 t/ha (oven-
dried), almost double to yields recorded at first year. In the 3" year a yield reduction was
measured from 5% to 20%. Yields reduction continued in year 4 and for more than a decade
the dry matter yields varied from 12 to 14 t/ha. Further reduction was recorded from 18" till
20" year of the plantation and the mean dry yields varied from 8 to 10 t/ha during this period.
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During two decades lowlands varieties gave always higher yields but the superiority of lowland
over upland was quite profound till the 6™ growing period. Lowland varieties were higher with
stronger stems and thus had higher lodging resistance than upland ones. Lodging problems
were recorded for the upland varieties at the mid-point of the tested years and at the end of
summer, after strong rainfall with high winds. In the first years, no significant effect of nitrogen
fertilization on growth and yields was recorded. From year 6 to 20 dry yields for switchgrass
varieties were always higher in the plots that received 150 kg N/ha as top fertilization. From
18" growing season the plantation began to look quite old and the tiller density had been
greatly reduced. The average mean yields of switchgrass (oven-dried) fields was 12 t/ha.

Title (Greek): KaANépyela o€ TTEpIOWPIAKN YN TNG KEVTPIKAG EAAGDOG

Summary (Greek): To 1998 trpayuartotroi®nkav duo dOKIYEG OToV TOouEa Tou switchgrass
aTtro OTTOPOUG O€ OPIaKES EKTATEIC TTOU BpickovTal oTnv KEVTPIKA EAAGOQ Kal BpickovTal akoun
oe €géNEnN. O OTOXOG ATAV Vva EVTOTTIOTOUV Ol KOTAAANAEG TTONITIOTIKEG TTPOKTIKEG TOU
switchgrass otav kaAAigpyoUvTal o€ TTEPIBwpIakn yn. O1 TTapdyovTtes TTou eAéyxOnkav Atav: 10
TTOIKIAiEG TO TTPWTO Kal 5 o€ TpeIg puBuoug alwTtou (0, 75 kar 150 kg N/ha) otn deuTtepn. O1
TToikIANie¢ Atav: Caddo, Alamo, Blackwell, Cathage, Cave-in-rock, Forestburg, Kanlow,
Pangburn, SL 93-2, SL 93-3, SL 94-1, SU 94-1 ka1 Summer.

O1 atmodooelg NG PIoPdalag peyloTotroINBNKav Katd T OeUTePn TTEPIOdO KAANIEPYEIAG Kal
avépxovral oe 20 TOvoug/ekTdpio (puyn), oxedov OITTAGoIEG atTd TIC aTmmodOCEIS TToU
Kataypd@nkav Katd 1o TTpwTo £10¢. Katd 10 30 £T10G PETPNONKE peiwaon Tng ammédoong ammod 5
% o€ 20 %. H peiwon Twv ammodoéoewyv cuveXioTnKE KATA TO £€T0G 4 Kl YIQ TTEPICOOTEPO aTTO
Hia dekaeTia ol atroddoEIS ENPERS UANG KupaivovTav atrd 12 €wg 14 tovoug/exTdplo. Mepaitépw
peiwon onueiwdnke atrd 10 180 €wg 10 200 £T0G TNG QUTEIOG KAl O PEOEG ENPEG ATTOOOTEIG
Kupaivovtav ammd 8 €wg 10 tévoug/ekTdpio katd Tnv Trepiodo autry. Katd tn didpkeia dUo
OeKAETIWV TTESIVWOV TTOIKIAIWY €BIVaV TTAVTA UWPNASTEPES aTTODOOCEIG, AANG N avwTePSTNTA TWV
TESIVWV OTA OPEIVA £dAPN ATAV apKeTA Babid péxpl Tnv 6n TePiodo avdamTuéng. O1 TTedivég
TTOIKIAIEG ATAV UWNAGTEPEG UE I0XUPOTEPOUG WIOYXOUG KOl £TOI €iXav PHEYOAUTEPN avTOXN OTO
KaTdAupa atré 6, Tl Ta opeivd. Kataypdenkav TTpoBAANATa OTEYOONG YIA TIG OPEIVEG TTOIKIAIEG
OTa HEOA TWV OOKIHAOHEVWY €TWV Kal OTO TEAOG TOU KOAOKAIPIOU, PETA aTTO €VIOVEG
BpoxoTTwoelg e duvaToug avépoug. Katd Ta TpwTa £€Tn, Oev KATAYPAPNKE KAWIA onUavTIKA
eMidpacn TNG yoviuoTroinong Tou afwTtou oTnv avdTtTuén Kai TiG amoddoelg. Ao 10 6 £€wg TO
20 o1 Enpég aTTodOOEIS YIa TIG TTOIKIAIEG switchgrass fTav TTavTa UPNAGTEPEG OTIG EKTATEIG TTOU
¢Aapav 150 kg N/ha wg kopu@aia yovipotroinan. Ao Tnv 18n KaAAIEpyNTIKA TTEPIODO N QuTEIQ
dpxloe va @aiveTal apKeTA TTAAIG Kal n TTUKVOTNTA TWV YEWPYWV €iXE MEIWOET onuavTika. H péon
péon ammédoon Twy TTediwv switchgrass (ue ¢npavon) nrav 12 t/ha.

3.11 PA11: About Scots Pine long-term field trials in Latvia
Author: LSFRI SILAVA

Title (English): Scots Pine long-term field trials in Latvia

Summary (English): In Northern Europe Scots Pine (Pinus sylvestris) is one of the most often
planted tree species in plantations. When planted in abandoned agricultural land and
intensively tended, Pine successfully takes root in open areas. 15-year-old plantations in 7
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sites were evaluated. Overall, the growth of plantation Pine is evaluated as average or good,
yet it grows best in naturally dry podzolic sandy, sod-podzolic sandy loam and gravelly loam
soils. When plantation is established on marginal or abandoned agricultural land, Scots Pine
shows slow development in the first 5 years (on average 0.10 to 0.15 m/year). Diameter at
Breast Height (DBH, 1.3 m) is reached at 6 - 8 years, and the growth of Pines increase at this
age. 15-year plantation Pine on agricultural land shows the same DBH parameters that are
found on forest land at 25 - 28 years and average height at 16 -18 years. The stock volume of
well-growing plantation Pine may by the age of 15 be as high as 80 to 155 m®ha, and by 22
years reach even 243 m®/ha. Pine plantations produce the highest stock volume in podzolic,
cultivated, and sod-podzolic soils, where the stock volume for 15 to 16-year Pine is 112 to 155
m®/ha, with the current volume growth 5 to 8 m3ha. Above ground biomass analysis show that
in plantations 12 - 15-year-old tree has total biomass of 137 - 190 kg consisting of stem
biomass 70 - 149 kg (51 - 78%) and crown biomass 67 - 42 kg (49 - 22%). Agricultural land
can be too fertile for Scots Pine, leading to rapid growth, but also to development of thick lateral
branches, which decreases wood quality and even stock volume. Therefore, it is important to
prune the trees and carry out thinning no later than at 14 - 15 years of age.

Title (Latvian): Parastas priedes ilgtermina izméginajuma pétijumilLatvija

Summary (Latvian): Ziemeleiropa, parasta priede (Pinus sylvestris) ir viena no biezak
staditajam koku sugam meza, bet ne lauksaimniecibas zemju apmezojumos. Stadot pamestas
lauksaimniecibas zemés un intensivi kopjot, priede ir ieaudzéjama atklatas platibas. 15
gadigos stadijumos 7 vietds, dazados apstaklos vértétas apmezoSanas sekmes. Priezu
plantaciju mezu augSana vértéjama ka vid€ja vai laba, tomér ta vislabak jutas dabiski sausas
podzola, velénu podzolétas malsmilts un olainas malsmilts augsnés ar nepaaugstinatu grunts
ddens Iimeni). Kad plantaciju izveido uz marginalas zemes, parasta priede uzrada Iénu
attistibu pirmajos 5 gados (vidéji 0,10 IT1dz 0,15 m gada—1). Diametrs krGSu augstuma (DBH,
1,3 m) tiek sasniegts 6 - 8 gados, paatrinas priezu augSana.

15 gadu vecuma plantaciju meza augusiem kokiem DBH parametri atbilst mezos 25 - 28 gadus
augusiem kokiem. Vid€&jais priezu augstums plantaciju meza 15 gados ir l1dzigs 16 -18 gadus
veciem meza augusiem kokiem. PrieZu stadijuma kraja 15 gadu vecuma varié no 80 Iidz 155
m?/ha, bet 22 gadu laika sasniedz pat 243 m?®/ha. Priezu stadijumos vislielako krajas apjomu
iegUst podzolaugsnés, kultiraugsnés un velénu podzolétas augsnes, kur 15 lidz 16 gadu
parastas priedes krajas apjoms ir 112 lidz 155 m®ha, un ikgadgjais krajas pieaugums ir 5 lidz
8 m®ha. Virszemes biomasa 12 —15 gadus vecu koku stadijumos varié no 137 lidz 190 kg,
(stumbrs 70 =149 kg (51 —78%) un vainagi 67 —42 kg (49 —22%)). Lauksaimniecibas zeme var
bat parak augliga, parlieku strauja parastas priedes augSana saistita ar kupla vainaga un
daudzu sanzaru veidoSanos, tas samazina stumbra — balka koksnes kvalitati un pat to koksnes
krajas apjomu. Tapéc ir svarigi atzarot mérkkokus un veikt kokaudzes retindSanu jau 14 — 15
gadu vecuma.
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3.12 PA12: About biomass yield Willow long-term field trial in Poland
Author: 3B

Title (English): Biomass yield from Willow cultivated in 4-year harvest cycle on marginal land
in Poland

Summary (English): In this study, the biomass yield and morphological traits of plants were
reported from a field trial with six genotypes of Willow, cultivated in northern Poland. Willow
was planted using a pole cutting system, which is called Eco-Salix. Two planting densities were
selected: 5,200 and 7,400 plants/ha at two marginal sites. The first site had heavy textured
clay soil and the second site was located on peaty muck soil. The aim of this study was to
determine the morphological traits of plants and the biomass yield of six Willow genotypes
(clones and varieties) under low-input agriculture on two marginal soils with a quadrennial
harvest cycle. In the field trial, the average Willow biomass yield of dry matter was 7.87 t/ha.
The new variety Ekotur had higher yield and more favourable morphological traits compared
to other registered Polish varieties. The Willow biomass yield obtained on peat muck soil was
significantly higher than from Willow grown on heavy textured clay soil. Eco-Salix system could
be effective if used: (i) in regions of low forest coverage to increase biodiversity; (ii) on lands
permanently or periodically too wet; (iii) and on land where heavy machinery cannot be used
for soil preparation. The Eco-Salix system has the potential to produce high yields of Willow
biomass under conditions of low-input agriculture (no or reduced tillage, and a limited number
of other management practices) using poles on marginal soils. Furthermore, Ekotur (Salix
viminalis) and cv. Doutur (S. alba) can be recommended for cultivation due to high biomass
yield on peat-muck soil. When converting land to bioenergy production, the Eco-Salix system
can be used on marginal lands and can provide additional environmental and financial benefits.

Title (Polish): Plon biomasy wierzby uprawianej w 4-letniej rotacji zbioru na gruntach
marginalnych w Polsce

Summary (Polish): W doswiadczeniu tym okreslono plon biomasy i cechy morfologiczne
szesciu genotypow wierzby, uprawianych w pétnocnej Polsce. Doswiadczenie zatozono za
pomocg zywokotow (nieukorzenionych peddéw o dtugosci 2.4 m) tak zwanym systemem Eko-
Salix. Zastosowano dwie gestosci sadzenia: 5200 i 7 400 roslin na hektar na dwéch gruntach
marginalnych. Pierwsze stanowisko potozone bylo na ciezkiej glebie ilastej, a drugie
znajdowato sie na glebie torfowo-murszowej. Celem badan byto okre$lenie cech
morfologicznych ro$lin i produkcyjnosci szesciu genotypow wierzby (klonéw i odmian) bez
uprzedniej uprawy na dwéch glebach marginalnych w czteroletnim cyklu zbioru. Sredni plon
suchej biomasy wierzby z do$swiadczenia wynosit 7,87 t/ha. Nowa odmiana Ekotur data wyzszy
plon i miata korzystniejsze cechy morfologiczne w poréwnaniu do wczes$niej zarejestrowanych
polskich odmian. Plon biomasy wierzby uzyskany na glebie torfowo-murszowej byt znacznie
wyzszy niz z wierzby uprawianej na ciezkiej glebie ilastej. Mozna wnioskowac, ze system Eko-
Salix moze by¢ skuteczny, jezeli jest stosowany: (i) w regionach o niskiej lesistosci, w celu
zwiekszenia réznorodnos$ci biologicznej; (i) na gruntach trwale lub okresowo zbyt mokrych
(gleby ciezkie gliniaste i ilaste, gleby torfowe); (iii) oraz na gruntach, gdzie maszyny rolnicze
sg zbyt ciezkie i nie mogg by¢ uzyte do przygotowania gleby. System Eko-Salix moze dac
wysokie plony biomasy wierzby w warunkach rolnictwa niskonaktadowego (brak Iub
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ograniczona uprawa i niska liczba innych zabiegéw agrotechnicznych) przy uzyciu zywokotow
na glebach marginalnych. Ponadto, odmiana Ekotur (Salix viminalis) i cv. Doutur (S. alba)
moga by¢ zalecane do uprawy na glebie torfowo-murszowej.

3.13 PA13: About short rotation Poplar and Willow long-term field trial in Poland
Author: 3B

Title (English): Short rotation poplar and willow cultivated on marginal land as a source of
energy in Poland

Summary (English): Poplar and willow are two species of short rotation coppices cultivated
in Poland in the area of about 15,000 ha. These species can be grown on various soils,
including marginal soils, both organic and mineral. In the MAGIC project, in Poland, willow and
poplar were grown on two soil stands: heavy (clay) and light (loamy sand). After three years of
cultivation the yield energy value of poplar and willow biomass acquired from heavy soil was
very low and amounted to 27.21 and 14.34 GJ/hal/year, respectively. In turn, on light soil, these
yields were much higher: 104 and 117 GJ/halyear, for poplar and willow, respectively. Willow
had better thermophysical properties as solid biofuel. It contained less moisture (50.1%)
compared to poplar (52.2%). Willow also had less ash (1.37% d.m.) and nitrogen (0.59%) than
poplar (1.71% d.m. and 0.74% d.m., respectively). The above properties indicate that poplar
can be used for the production of heat and electricity. Fresh wood chips of these species can
be combusted in industrial boilers, without the need for additional drying, while after drying,
they can be used in small household boilers or used for the production of industrial pellets of
ENplus B class.

Title (Polish): Topola i wierzba uprawiana w krétkich rotacjach na gruntach marginalnych jako
zrédto energii

Summary (Polish): Topola i wierzba to dwa gatunki krzewdéw uprawianych w krétkich
rotacjach w Polsce na obszarze uprawy okoto 15 000 ha. Gatunki te mogg by¢ uprawiane na
réznych glebach, w tym marginalnych, zaréwno organicznych jak i mineralnych. W projekcie
Magic, w Polsce, wierzbe i topole uprawiano na dwdch typach gleb: ciezkiej (ile zwyktym) oraz
lekkiej (piasku stabogliniastym). Po trzech latach uprawy wartos¢ energetyczna plonu biomasy
topoli i wierzby z gleby ciezkiej byta bardzo niska i wynosita odpowiednio 27,21 i 14,34
GJ/halrok. Z kolei na glebie lekkie plony te byt znacznie wyzsze: 104 i 117 GJ/ha/rok,
odpowiednio dla topoli i wierzby. Lepszymi cechami termofizycznymi jako paliwo biomasowe
cechowata sie wierzba. Zawierata ona mniej wilgoci (50,1%) w poréwnaniu do topoli (52,2%).
Wierzba miata rowniez mniej popiotu (1,37% s.m.) i azotu (0,59%) niz topola (odpowiednio
1,71% s.m. i 0,74% s.m.). Powyzsze wiasciwosci wskazujg na mozliwos¢ zastosowania topoli
do produkgji energii cieplnej i elektrycznej. Swieze zrebki tych gatunkéw mogg byé spalane w
kottach przemystowych, bez potrzeby dodatkowego dosuszania, natomiast po dosuszeniu
mogag one by¢ wykorzystane w matych kottach przydomowych lub wykorzystane do produkcji
peletu przemystowego o klasie ENplus B.
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3.14 PA14: About Siberian EIm long-term field trial in Spain
Author: CIEMAT

Title (English): Siberian EIm long-term field trial in Spain

Summary (English): Siberian EIm (Ulmus pumila L.) is a hardy and fast-growing tree that
features greater resistance to Dutch EIm disease than other species in genus Ulmus. Drought
tolerance, adaptation to different environments and sprouting capacity suggest that this plant
species could be grown as a short rotation energy/industrial crop.

Siberian ElIm was planted in two plots in 2009 and 2010 in marginal land in Soria province
(North-Central Spain). The marginality factors were climate (low temperature) and soil (texture,
stoniness, organic matter). In 2009, two plant densities (3,333 and 6,666 plants/ha) under two
irrigation regimes (2,000 and 4,000 m3/ha) were implemented and one plant density was
established in rainfed conditions in 2010. Furthermore, two crops cycles were studied in each
plot.

The results for a nine year period confirmed that Siberian Elm is a fast-growing woody species,
adapted to the harsh climate of Soria: cold winters, frosts, and wind. It is also resistant to pests
and diseases since no pesticide treatment has been carried out.

Siberian EIm prefers well-drained soils, although it also tolerates a wide variety of adverse
conditions, such as soils with low organic matter content and flooding situations.

Yield was strongly influenced by the amount of irrigation water applied, planting densities and
crop cycle. Maximum yields were obtained with planting densities of 6,666 and 3,333 trees/ha
cropped every 3 and 4 years, respectively. The yield ranged between 4 - 7.5 t/ha.

The composition of the biomass was: ash content 3.0%, 48.0% C, 6.0% H, 0.5% N and Gross
Calorific Value (GCV) of 19.2 MJ/Kkg.

Title (Spanish): Ensayo de campo a largo plazo con olmo siberiano en Espafia

Summary (Spanish): El olmo de Siberia (Ulmus pumila L.) es una especie de rapido
crecimiento, con mayor resistencia a plagas y enfermedades que otras especies del género
Ulmus. Es tolerante a la sequia, se adapta a diferentes condiciones ambientales y tiene alta
capacidad de rebrote, pudiendo utilizarse como cultivo energético o industrial en corta
rotacion.

Se establecieron dos parcelas de olmo de Siberia en tierras marginales de la Provincia de
Soria en distintas fechas: noviembre de 2009 y abril de 2010. Los factores de marginalidad en
ambas parcelas son debidos a las bajas temperaturas y las condiciones del suelo (textura,
pedregosidad, materia organica). En la parcela establecida en 2009 se estudiaron dos
densidades (3.333 y 6.666 plantas/ha) y dos regimenes hidricos (2000 y 4000 m®ha),
mientras que en la parcela establecida en 2010 se ensay6 una densidad de 3.333 plantas/ha
en secano. Ademas, en cada parcela se estudiaron dos turnos de corta, cada 3 y 4 afios.

Los resultados obtenidos en los 9 afios de crecimiento muestran que el olmo es una especie
de rapido crecimiento, adaptado al clima duro de Soria: inviernos frios, heladas y viento. Es
una especie resistente a plagas y enfermedades ya que no ha sido necesario aplicar
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tratamientos fitosanitarios. Aunque prefiere suelos bien drenados, tolera situaciones de
encharcamiento puntuales o baja materia organica.

Los rendimientos de biomasa dependieron de la cantidad de riego aplicada, la densidad de
plantacion y el ciclo de cultivo, obteniéndose las mayores producciones con densidades de
6.666 plantas/ha en ciclos de 3 afios y 3.333 plantas/ha en ciclo de 4 afios. El rendimiento de
biomasa vari6 entre 4-7,5 t/ha.

La composicién de la biomasa fue: cenizas 3,0 %; C 48,0 %; H 6,0 %; N 0,5 %; PCS 19,2
MJ/kg.

3.15 PA15: About Tall Wheatgrass long-term field trial in Spain
Author: CIEMAT

Title (English): Tall Wheatgrass long-term field trial in Spain

Summary (English): Perennial grasses have been envisaged by the scientific community as
an interesting group of plant species for the sustainable production of biomass in marginal land
in terms of crop diversification, improved control of soil erosion and recovery of soil organic
matter content. Compared with annual grain crops, perennial biomass crops require fewer
inputs, produce more energy and reduce Greenhouse Gas (GHG) emissions than annual
cropping systems.

In 2010 and 2013, field trials with Tall Wheatgrass were carried out in two marginal lands in
Soria province (North-Central Spain). The marginality factors were climate (low temperature)
and soil (texture, stoniness, organic matter). In 2010 Elytrigia elongata Alkar was studied as
single crop and mixed with other annual and perennial species. In 2013 three Elytrigia elongata
cultivars: Alkar, Szarvasi-1 and Bamar were established on a parcel.

The results obtained in an eight year period showed that Tall Wheatgrass is a species well
adapted to the hard climate conditions of Soria with a high tolerance to drought. Moreover, it
is a crop resistant to pests and diseases since no pesticide treatment has been carried out.

Tall Wheatgrass prefers well-drained soils, although it tolerates a wide variety of adverse
conditions, such as soils with low organic matter content and moderate salinity. However,
flooding situations should be avoided.

Yields were between 2 and 5 t/ha. Elytrigia elongata Alkar produced the most yield when
planted as single crop. Elytrigia elongata Szarvasi-1 produced the most yield.

The composition of the biomass was: ash content 5.2%, 46.0% C, 6.1% H, 0.6% N and Gross
Calorific Value (GCV) of 18.5 MJ/Kkg.

Title (Spanish): Ensayo de campo a largo plazo con agropiro en Espafia

Summary (Spanish): Las gramineas perennes representan un grupo de interés para la
produccion sostenible de biomasa en tierras marginales, tanto en términos de diversificacion
de cultivos como para el control de la erosion y la mejora del contenido de materia organica
del suelo. En comparacién con los cultivos anuales, los cultivos perennes requieren menos
insumos, gastan menos energia y reducen las emisiones de gases de efecto invernadero.

www.magic-h2020.eu page 26 from 153



s +4

+
Deliverable 8.6 M a\g !C
Final list with the practice abstracts following the EIP AGRI l

common format

Se establecieron dos parcelas de agropiro en tierras marginales de la Provincia de Soria en
afos distintos: 2010 y 2013. Los factores de marginalidad en ambas parcelas son debidos a
las bajas temperaturas y las condiciones del suelo (textura, pedregosidad, materia organica).
En la parcela establecida en 2010 se estudié Agropiro (Elytrigia elongata Alkar) como cultivo
solo y mezclado con otras especies anuales y perennes. En la parcela establecida en 2013,
se ensayaron tres cultivares de Elytrigia elongata: Alkar, Szarvasi-1 y Bamar.

Los resultados obtenidos en los 8 afios de crecimiento muestran que el agropiro es una
especie bien adaptada a las duras condiciones climaticas de Soria, con alta tolerancia a la
sequia. Ademas, el cultivo es resistente a plagas y enfermedades, ya que no ha sido necesario
llevar a cabo tratamientos fitosanitarios.

Tolera situaciones de baja materia organica y moderada salinidad, debiendo evitarse el
encharcamiento del suelo.

Los rendimientos de la biomasa estuvieron entre 2-5 t/ha. Elytrigia elongata Alkar produjo el
mayor rendimiento cuando se sembr6 sin mezclar en 2010. En el estudio comparativo
sembrado en 2013, Elytrigia elongata Szarvsi-1 produjo el mayor rendimiento.

La composicién de biomasa fue: cenizas 5,2 %; C 46,0 %; H 6,1 %; N 0,6 %; PCS 18,5 MJ/kg.

3.16 PA16: About Switchgrass long-term field trial in Spain
Author: CIEMAT

Title (English): Switchgrass long-term field trial in Spain

Summary (English): As Tall Wheatgrass, Switchgrass is a perennial grass that offers similar
advantages. Switchgrass (Panicum virgatum L.) is a warm season C4 grass propagated by
seeds. Since the early 1990’s the crop has been developed as an herbaceous energy crop for
ethanol and electricity production.

In 2013 trials were carried out in Badajoz Province (South-Western Spain) under irrigation
conditions. Cultivar used was Alamo. The aim of this work was to investigate the optimal dose
of seeds. Two treatments were tested: 12 and 20 kg/ha, and minimum tillage conditions. The
volume of water applied was 3,700 m?/ha.

The results showed that it is a species adapted to sandy-loam soil and acidic pH of 6.6. In
Spain, irrigation was necessary in order to ensure the good establishment and high biomass
yields as well. In this case, higher doses of seeds resulted in higher productions, showing
yields between 10 and 17 t/ha. The composition of the biomass was: ash content 5.1%, 46.2%
C, 5.9% H, 0.53% N and Gross Calorific Value (GCV) of 18.6 MJ/kg.

Title (Spanish): Ensayo de campo a largo plazo con switchgrass en Espafa

Summary (Spanish): El switchgrass (Panicum virgatum L.) en una graminea perenne con
ventajas similares a las del agropiro. Se trata de una especie C4 de clima célido propagada
por semillas. Desde principios de 1990 ha sido estudiada como cultivo energético herbaceo
para produccion de electricidad y para etanol.
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Los ensayos empezaron en 2013 bajo condiciones de riego en la provincia de Badajoz
(Sureste de Espafia). El cultivar ensayado fue Alamo. El objetivo del ensayo fue investigar la
dosis 6ptima de siembra. Para ello, se ensayaron dos dosis: 12 y 20 kg/ha, en condiciones de
minimo laboreo. El volumen medio de agua aplicada durante los afios de ensayo fue de 3.700
m?/ha.

Los resultados muestran que es una especie adaptada a suelo franco-arenoso y pH acido de
6,6. En las condiciones de Espafa, debe garantizarse el regadio tanto para asegurar un buen
establecimiento del cultivo como para lograr altos rendimientos de biomasa. Los resultados
muestran que las producciones de biomasa estan relacionadas con la dosis de siembra,
implicando mayores dosis un incremento de las producciones. Los rendimientos de biomasa
estuvieron entre 10-17 t/ha. La composicion de la biomasa fue: contenido de cenizas 5,1 %;
carbono 46,2 %; hidrégeno 5,9 %; nitrégeno 0,53 %; poder calorifico superior 18,6 MJ/kg.

3.17 PA17: About Miscanthus long-term trial in Ukraine
Author: IBCSB NAASU

Title (English): Growing miscanthus on marginal lands in Ukraine

Summary (English): Miscanthus can grow on soils with the following types of marginality:
acidic, saline, chemically contaminated, poor in organic matter, unfavourable soil structure,
and steep slopes.

On soils with a low content of organic matter, the productivity of miscanthus significantly
depends on the type and amount of fertilizer applied. Therefore, fertilization should be carried
out taking into account the actual removal of nutrients with the harvest. Growing miscanthus
on poor soils for seven years allows increasing the content of organic matter in the arable soll
layer by 0.37%. There is also a positive effect of counteracting water erosion of the soil when
grown on steep slopes.

On acidic and saline soils, it is necessary to amend the soil with lime or gypsum ameliorants
before planting in doses necessary for deoxidation of the root layer of the soil.

Variation of planting depth within 8-16 cm does not affect the growth, development, and
productivity of plants. Therefore, in regions with cold and snowless winters, it is recommended
to plant the rhizomes deeper. Planting rhizomes in the ridges is not recommended due to the
freezing of the soll.

High-quality biomass can be obtained with the aid of foliar feeding with a complex of
microelements. This minimizes the accumulation of heavy metals in biomass on chemically
contaminated soils.

Treatment of miscanthus plants in the first and second years with humic products can improve
plant adaptation to adverse growing conditions.

On soils with unstable soil moisture, at planting, it is recommended to apply moisture-retaining
hydrogel in the root-containing layer of the soil or in the planting hole at the rate of 150-300
kg/ha.
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Title (Ukrainian): BupolyBaHHs1 MicKaHTyCy Ha MapriHanbHuUX 3eMnsx B YKpaiHi

Summary (Ukrainian): MickaHTyC MOXHa BMpOLLYyBaTW Ha [PyHTax 3 TakMMu Bugammu
MapriHanbHOCTI: KWUCMi, 3acofieHi, XiMiYHO 3abpygHeHi, OigHi Ha opraHiyHi  pevYoBMHM,
KaM’AHUCTI, 3 HECMPUATANBOIO CTPYKTYPOIO, PO3TaLLOBaHi Ha KPYTUX CXuUnax.

Ha rpyHTax i3 HU3bKMM BMICTOM OpraHiYHMX PeYoBWH MPOLYKTUBHICTb MICKaHTYCy 3HA4HO
3anexuTb Bid BMAY W KiNbKOCTi BHECEHUX Jo6puB. Tomy yaobpeHHs noTpibHO npoBoanTM 3
ypaxyBaHHSM (paKTU4YHOrO BUHOCY MOXUBHUX PEYOBUH i3 ypoxaem. BupoLlyBaHHA MiCKaHTyCy
Ha BigHMX r'pyHTax NPOTSAIrOM CEMM POKIiB 4O3BONSE 30iNbLWNTM BMICT OpraHiyHMX Pe4YoBUH B
opHoMmy wwapi r'pyHTy Ha 0,37 %. Takox cnocTepiraeTbCa NO3UTUBHUA eeKT NPOoTUAIl BOAHIN
eposii 'PYHTY 32 BUPOLLYBAHHS Ha KPYTUX CXUrax.

Ha kucnux i conoHuloBaTuX rpyHTax nepeq 3aknagaHHsaM nnadTauili BapTO BHOCUTH,
BiQMOBIOHO, BanHAHI abo rincoBi MeniopaHTM B Ao3ax, HeobXigHMX ANns PO3KUCIEHHS
KOPEHEBMICHOrO Lapy I'pyHTY.

BapitoBaHHA rmMnbuHM cagiHHS pu3oM MicKaHTycy B Mexax 8-16 cM He BNnuMBaE Ha picT,
PO3BUTOK i NPOAYKTUBHICTIO POCIIMH. TOMY, B perioHax 3 XofogHMMU 1 ManoCHPKHUMU 3uMamMu
PEKOMEHOOBAHO CaauTh pu3omm rmmodwe. BucagxyBaHHSA pocnvH y rpebeHri He GaxkaHe vepes
NPOMEP3aHHS I'PYHTY.

biomacy BMCOKOI AKOCTi MOXHa OTpUMaTU, AKWO MPOBOAUTU MNO3aKOpPEHEBE NifXMBMEHHS
KOMMNJIEKCOM MiKpoeneMeHTiB. Lle [O3BOoNnse MiHiMi3yBaTM HaKOMMYEHHS B Giomaci BaXKux
MeTaniB Ha XiMiYHO 3abpyaHEHUX IpyHTaXx.

O6pobka pocnvH MiCKaHTyCy B Mepwun i Opyrui poku BereTauii rymatamm [O3BOSSIE
NOKpaLLMTK aganTauito POCINH 40 HECMPUATIIMBUX YMOB BUPOLLYBAHHS.

Ha rpyHTax 3 HecCTinknum Bonoros3abesnevyeHHaAM Npu 3aknagaHHi nnaHTauii pekomeHayeTbes
BHOCUTM B KOPEHEBMICHWUI LWIAp I'PyHTY abo B NMyHKY BONOroyTpMMyBay-rigporesb 3 po3paxyHKy
150-300 «kr/ra.

3.18 PA18: About Energy Willow long-term field trial in Ukraine
Author: IBCSB NAASU
Title (English): Growing energy willow on marginal lands in Ukraine

Summary (English): In Ukraine, optimal conditions for willow growth exist in regions with an
annual rainfall of at least 650 mm and groundwater in July at a depth of 0.6-2.0 m. Such places
include floodplains, gullies, and ravines, where the following soil marginality types occur: hard
clay soil, flood land, acid soil, saline soil, and peatland.

Growing willow on acid soils (pH < 5.0) is associated with the risk of release of mobile
aluminum and manganese, which is manifested in the inhibition of root development, metabolic
disorder, and, consequently, growth retardation. Therefore, such soils should be amended with
lime ameliorants before planting in doses necessary for deoxidation of the root layer of the soil.
Gypsum should be applied on saline soils (chestnut and light chestnut soils).

www.magic-h2020.eu page 29 from 153



s +4

+
Deliverable 8.6 M a\g !C
Final list with the practice abstracts following the EIP AGRI l

common format

To control weeds effectively in the first years of growing one can mulch the soil with straw or
sawdust, cover the soil with agrotextile, or mechanically destruct weeds using mulchers of
plant residues.

On hard clay soils (clay content = 50%) when planting, it is necessary to carry out ripping with
ripper-cultivators to a depth of 45-50 cm at an interval of 140 cm. When soil crust occurs, it is
necessary to carry out interrow loosening.

Treatment of willow cuttings before planting with humic products along with foliar fertilization
in the first year can improve the survival and adaptation of plants to adverse growing
conditions.

Title (Ukrainian): BupowyBaHHsi eHepreTuyHoi Bepbu Ha MapriHanbHUX 3emMnsax B YKpaiHi

Summary (Ukrainian): B YkpaiHi onTumarnbHi yMOBM AN1s1 pOCTYy BEPOM iCHYIOTb Yy perioHax 3
PiYHOIO KiflbKICTIO onagiB He MeHwe 650 MM | 3anaraHHAM rPYHTOBUX BOA Y NUMHI HA MMNOUHI
0,6—2,0 m. [lo Takmx MicLb BiAHOCATbLCA 3ansniaBu pivok, 6anku i apu, ge 3ycTpidaloTbesa Taki
BUOW MapriHanbHOCTI I'PYHTIB: IPYHTM 3 BUCOKUM BMICTOM [MWHW, 3annuBatodi, Kuchi,
TopdhoBULLA, pigLLe — CONOHYaKN.

BupoulyBaHHs Bepbu Ha kmcnmx rpyHtax (pH < 5,0) nos’sizaHe 3 pU3MKOM BUBINbHEHHS
pyxomMux dopM antomiHito 1 MapraHuto, WO BUABNAETLCS Y NPUrHIYEHHI PO3BUTKY KOpeHeBol
cuUCTeMU, NOpYLUEHHI OBMiHY PEYOBMH i, IK HACMIAOK, CNOBIMbHEHHI POCTY. TOMY, Taki FPyHTH,
nepen 3aknagaHHAM nnaHTauii, HeobXigHO PO3KUCMOBATU LUNSIXOM BHECEHHSI BarHSHUX
MerniopaHTiB y A03ax, HeoOXiOHMX ONS PO3KUCIIEHHA KOPEHEBMICHOro wapy rpyHty. Ha
COMOHUBaTUX I'pyHTax (KalTaHOoBI i CBITMNO KalITaHOBI) CNif BHOCUTW TiMc.

Ona edektneHoi GopoTbbn 3 Oyp’sHamm B nNepLli pokM ekcnnyaTauii nnadHTaudii cnig
3aCTOCOBYBaTW MYyfbYyBaHHSA I'PYHTY CONOMOIO abo TMPCOKD, arpoBOSIOKHO, abo X MexaHivyHe
3HULLIEHHS 3 BUKOPUCTaHHAM MYyfibYyBayiB POCIIMHHUX PELLTOK.

Ha BaXKux rmuMHUCTMX r'pyHTax (BMICT rmuHn = 50%) npu 3aknagaHHi nnaHtauin noTpibHo
NpoOBOANTU LLINIOBAHHA KynbTMBaTOpaMu-LinoBayamm Ha rmmnbunHy 45-50 cm 3 iHTepBanom
140 cm. [Npun yTBOPEHHI I'PYHTOBOI Kipku HEOBXIAHO NPOBOAUTUN MXKPSAHI PO3MNyLLUYBaHHS.

O6pobka >xuBuUiB Bepbwn nepen cagiHHAM [oOGpuBaMm Ha OCHOBI rymaTiB i No3akopeHeBe
NiGKMBAEHHS HUMK B NEeplMA piKk Beretauil A03BOMATb MNOKPALUTUM MPUXKUBAHHA 1
aganTauito POCiNH OO HECMPUATIIMBUX YMOB BUPOLLYYBAHHS.

3.19 PA19: About Switchgrass long-term field trial in Ukraine
Author: IBCSB NAASU
Title (English): Growing switchgrass on marginal lands in Ukraine

Summary (English): Switchgrass is well adapted to the main agro-ecological zones of
Ukraine. Therefore it can be grown on such types of marginal land as acidic, saline, chemically
contaminated, with low organic matter content, stony, with unfavourable soil texture, steep
slopes.
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In the first vegetation year, the crop suffers greatly from weeds. Therefore, it is recommended
to sow switchgrass together with a marker crop (white mustard, 1-2 kg/ha) followed by
loosening after the emergence of seedlings of the marker crop and, if necessary, 2-3 loosening
after the emergence of switchgrass plants. Appropriate herbicides should also be used if the
crops are severely affected by dicotyledonous weeds. In early August, in order to increase
tillering and rooting of plants, mowing the plants to a height of 5-7 cm is recommended. In the
second and subsequent years of vegetation, the crop itself effectively fights weeds providing
that plant density is, at least, 200 plants/m?2.

On acidic and saline soils, pre-planting application of lime or gypsum in the doses necessary
for deoxidation of the root layer of the soil is highly recommended, as the soil pH < 5.5 sharply
increases the availability of aluminum and manganese to plants. These elements are easily
accumulated by the plants, which impairs the quality of biofuels.

Switchgrass is a quite new crop to Ukraine; therefore it has no specific pests and diseases.
Title (Ukrainian): BupowyBaHHs cBiTYrpacy Ha mapriHanbHuX 3emMrsx B YKpaiHi

Summary (Ukrainian): [lpoco npyTtonogibHe pobpe agantoBaHe OO OCHOBHUX
arpoeKosioriyHNX 30H YKpaiHu, TOMY MOro MOXKHa BUPOLLYBATU Ha TakUX TUMNax MapriHanbHUX
AINAHOK SIK KUCHi, 3aConeHi, XiMiyHO 3abpyaHeHi, 6igHi Ha opraHiyHy pe4oBUHY, KaM'AHUCTI, Ta
3 HECMPUATANBOIO TEKCTYPOIO I'PYHTY, PO3TaLLIOBaHI Ha KPYTUX CXunax.

Y nepwwuni pik Beretauili KynbTypa OOCUTb CUIbHO CTpapae Big Oyp’siHiB, a Tomy
BUNpaBaaHo € ciBba 3 MasfAyHoW KynbTyporo (ripumuya  Gina 1-2kr/ra) 3 HaACTynHWUM
po3nyLlyBaHHAM MiKpsSiAb MiCrs MOSIBU CXOAiB Mas4yHOI KynbTypu i, 3a notpebu, 2-3
MOCXOA0BMMY PO3MyLLYBaHHAMMU MiXpsaab. 3a 3Ha4HOro 3abyp’sHEHHSA ABOAONbHUMY BUaaMu
Oyp’siHiB OOUINBHO TakKOX 3acTOCOBYBATW BignoBigHi repbiuvan. B nepuwii gekagi ceprnHs,
3a0ns  30iNblIEHHS KYLWEHHS W YKOPIHEHHS POCAWH, MPaKTUKYOTbCA  NiAKOLIYBaHHS
BereTaTMBHOI Macu npoca npytonoaidbHoro Ha BUCoTy 5-7 cM. Ha 2-1 i HacTynHi poku BereTauil
KynbTypa cama epekTmBHO 6opeTbca 3 Oyp’ssHaMuM 3a YMOB rycToTu He meHLwe 200 cteben Ha
M2.

Ha kncnux i 3aconeHux rpyHTax, nepepq 3aknagaHHAM MnaHTadii, BapTo 3acTocoByBaTu
BanHsHI abo rincoBi mMeniopaHTn B A03ax, HeOOXiaHMX ANs PO3KUCINEHHSI KOPEHEeBMICHOro
Wwapy rpyHTy. Aoxe 3a 3HKeHHSA pH Huwxk4ve 5,5 pisko nigBULLYETLCA OOCTYMHICTb POCNHAM
anoMiHilo Ta MapraHuio. A Ui erneMeHTn nerko NornnHaTbCA | HAaKOMNYYTBCA B POCIUHI, a
NOTiM — ONMHATLCA B TBEpAOMY Bionanuei, YM NOFipLUYOTb NOrO SKICHI XapakTepUCTUKM.

3aBgskm TOMy LLO NpOCO npyTonoAibHe KynbTypa OOCUMTb HOBa AN YKpaiHu cneumdivyHnx

XBOpOO Ta WKIgHUKIB HEMaE.

3.20 PA20: About Hemp long-term field trial in Ukraine
Author: IBCSB NAASU

Title (English): Growing hemp on marginal lands in Ukraine

Summary (English): In Ukraine, the optimal conditions for growing hemp are provided in the
Forest-Steppe zone, where the average annual rainfall ranges from 540 to 650 mm. High
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temperatures of the Steppe zone, insufficient temperatures, and excessive rainfall of Polissia
zone are unfavourable for hemp. It can be grown on marginal land with acidity, chemical
contamination, and low organic matter content. If soil pH < 5.5, it is highly recommended to
apply lime or gypsum in the doses necessary for deoxidation of the root layer of the soil.

Fibre in hemp is accumulated in the bark of the stem. That is why the value of hemp biomass
directly depends on the thickness and height of stems: the larger the stem, the higher the yield,
the more fibre and cellulose it contains. Therefore, the optimal plant density (40-45 plants/m?)
is key for the formation of a good yield.

Ploughing and seedbed preparation to a depth of 6-8 cm with cultivator ensure better results
than mini-till. Both mechanical (pre-emergence harrowing on 3rd — 4th day + post-emergence
harrowing, if needed) and chemical (Dual Gold 1.6 I/ha, applied before emergence) weed
control methods ensure good yield results.

The high efficiency of growing hemp will be ensured with a wide-row planting on the
background of fertilizers N120P90K90 (kg a.i./ha), which can ensure a stem yield of 4.02 t/ha
and seed yield of 0.91 t/ha. This is a fairly high seed yield obtained on acid soils with low
organic matter content due to the use of a balanced composition of nutrients.

Due to the immunity of hemp (to diseases and pests), it can withstand even the conditions of
monocropping. When growing hemp to obtain green fibre, harvesting is recommended in the
stage of technical maturity in order to perform timely ploughing for the following year.

Title (Ukrainian): BupowyBaHHsi KOHOMENb Ha MapriHanbHUX 3emMnax B YKpaiHi

Summary (Ukrainian): B YkpaiHi, onTumMarnbHi yMOBW AN POCTY KOHOMEMb iCHYKTb B
JlicocTenoBomy perioHi KpaiHu, e cepenHs KinbkicTb onagis 3a pik ctaHoBUTb Big 540 fo 650
MM. Bucoki Temnepatypmn y CtenoBomy perioHi, HegocTaTHS cyma TemnepaTtyp i HagmipHa
KinbkicTb onagiB y lNonicci HecnpuaTnNuei AN KynbTypy. KoHonmi MOXHa BUPOLLYBaTW Ha Takux
TMNax MapriHanbHUX IPYHTIB K KUCAI, XIMIYHO 3abpyaHeHi, 6igHi Ha opraHiyHy pevyoBuHy. Y
pasi konu pH rpyHTy Hwk4ye 5.5, nepen 3aknagaHHAM nnaHTauii, BapTo 3acToCoByBaTh
BanHsiHi abo rincosi meniopaHTn B go3ax.

BonokHO B KOHONNSAX 3HaXoAWTbCs Y Kopi cTebrna Tomy UiHHICTb Giomacu GeanocepeaHbo
3anexuTb Bif TOBLUMHM 1 BUCOTK cTebNa: Ynm KpynHiwe ctebno TMM BuLLa BPOXAMHICTb, TUM
OinbLue B HEOMY BOSOKHA, a BigNoBigHO 1 Lientono3un. Tomy Ans hopMyBaHHS rapHOro BpoXato
cnig 3abe3neynTtn onTumanbeHy ryctoty crebrnoctoro 40-45 wr./m2.

OpaHka n nepegnociBHa NiarotoBka Ha rMMbuHy 6—8 cm 3abeaneuvye Kpalli pesynbTaTu, Hixx
MiHiManbHun 06pobiTok rpyHTY. OaHaKoBO ePeKTUBHI K MexaHivHi (Zocxogose 6OPOHYBaHHSA
Ha 3—4 geHb + nicndcxogose y pasi noTpebu) Tak i ximivHi (Qyan MNong 1,6 n/ra, gocxogose
3acTocyBaHHsA) MeToamn 6opoTbbu 3 Byp’aHamu.

[loBeneHa BMCOKa ePEeKTUBHICTb BUPOLLYBaHHSA KOHOMESb LWMPOKOPSIAHMM CNOCO60M Ha (POHiI
yaobpernHa N120P90K90 (kr g.p./ra), wo moxe 3abesneuntn ypoxam creben 4,02 t/ra i
HaciHHa 0,91 T/ra. Lle gocuTb BUCOKa MPOAYKTUBHICTb, OTpPMMaHa Ha manosabesneyeHux
KUCIUX I'pyHTax 3aBAsKM 3aCTOCYBaHHIO 30anaHCoBaHOro Cknagy eneMeHTIB XXMUBEHHS.
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3aBasikun iMyHiTeTy (00 XBOPOO i LWIKIAHUKIB) POCANHM KOHONENb A06pe BUTPUMYIOTb YMOBMU
MOHOKyNbTypu. [lpM  BMpOLLYBaHHI  KOHOMENMb Ha  3erneHeLb-BOfIOKHO,  36upaHHsA
PEKOMEHAOBAHO MpPOBOANUTU Y pasi TEXHIYHOI CTUINOCTI KOHOMENb 3 METOK NPOBEOEHHS
CBO€YACHOI OpaHKM Mig, NOCiB HACTYMHOIO POKY.

3.21 PA21: About no-till covercrop Miscanthus large-scale trial in France
Author: NOVABIOM

Title (English): No-till covercrop in Miscanthus x giganteus establishment year, France

Summary (English): Miscanthus x giganteus (MxG) is a perennial plant that has seen a strong
development in France over the last 15 years. It's benefits are multiple, but can be summarised
as: low inputs and high yields. Miscanthus does not require herbicide, except during its first
year. A trial was developed to see if a cover crop could further reduce herbicide use by
suppressing winter weeds without affecting miscanthus growth. To do this, 6 differents mixes
of covercrops were sown in a 5 month old MxG plantation measuring up to 150cm in september
2019. A no-till disc drill was used to sow. MxG stems were slightly affected, but straightened
back up after sowing. The results: Clover was too slow to establish due to a dry september
and was not able to suppress ray grass. The covercrop mixtures including flax showed very
good results. Also daikon radish, mustard and phacelia proved to establish quick enough to
suppress winter weeds in a sufficient manner. However, daikon radish overgrew MxG in spring
time and should be destroyed (FACA roller) before next year. Lastly, biodiversity increased; a
lot of insects and mammals were observed. To conclude: Covercrops can be an efficient way
to manage weeds in a first year MxG planting, depending on weather conditions during sowing.

Title (French): Couvert végétal dans un miscanthus de premiere année

Summary (French): Le Miscanthus x giganteus (MxG) est une plante vivace qui connait un
fort développement en France depuis 15 ans. Ses avantages sont multiples, mais peuvent se
résumer ainsi : faibles intrants et rendements élevés. Le miscanthus ne nécessite pas
d'herbicide, sauf pendant sa premiére année. Nous avons développé un essai pour voir si une
couvert végétale pouvait réduire davantage |l'utilisation d'herbicides en supprimant les
mauvaises herbes d'hiver sans affecter la croissance du miscanthus. Pour ce faire, 6 mélanges
différents de cultures de couverture ont été semés dans une plantation MxG agée de 5 mois
mesurant jusqu'a 150cm en septembre 2019. Nous avons utilisé un semoir a disques pour
semer. Les tiges MxG ont été légérement affectées, mais se sont redressées apres le semis.
Les résultats : Le tréfle a été trop lent a s'établir en raison d'un mois de septembre sec et n‘a
pas pu supprimer le raygrass venu de la bordure. Les mélanges de cultures de couverture
comprenant du lin ont donné de trés bons résultats. Le radis daikon, la moutarde et la phacélie
se sont également avérés s'établir assez rapidement pour supprimer les mauvaises herbes
d'hiver de maniere suffisante. Cependant, le radis daikon a envahi MxG au printemps et devrait
étre détruit (rouleau FACA) avant le printemps prochaine. Enfin, la biodiversité a augmenté ;
beaucoup d'insectes et de mammiféres ont été observés. Pour conclure : les cultures de
couverture peuvent étre un moyen efficace dans la gestion des mauvaises herbes dans une
plantation MxG de premiére année, en fonction des conditions météorologiques lors du semis.
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3.22 PA22: About marginal soil cultivation of Miscanthus large-scale trial in
France

Author: NOVABIOM
Title (English): Miscanthus cultivation on marginal soils in France with low inputs

Summary (English): The Loire river valley in France has very sandy soils that are often
abandoned when irrigation is not possible. Miscanthus x giganteus (MxG) is a drought
restistant plant that creates possibilities due to its perennial character, which allows it to
establish over time and seek water where annuals cannot grow. No inputs are requiered. No
fertilizers, and no herbicides after year 1. For MxG to be a success, establishment is crucial.
Therefore, a trial was developed to see if MXG could be established in these sandy soils without
irrigation, fertilizer, pesticides and herbicides in Mezieres lez Cléry on 1 hectare of sandy soil.
50% was rainfed, 50% irrigated. 50% of the weeds were mechanically destroyed, 50%
chemically destroyed. No pesticides were used against wireworms (MxG's only establishment
predator), and half of the fields had potatoes added to the interrow to distract wireworms from
attacking. After maintaining these conditions over 2 years, the following results were found:
The wireworm population was not strong enough to show a significant difference. The MxG
establishment rates in irrigated, herbicide were highest (67,5%) and lowest in the rainfed,
mechanically weeded part (42,5%). However, irrigation in the first year of MxG establishment,
can compensate the dry out effect of mechanical weeding in the sandy soil (52% est.), 50%
establishment is the minimum to have 10,000 plant/ha. This trial shows that MxG can be
established in sandy soils. No herbicide, no fertilizers, and only mechanical weeding in the first
year is needed to establish MxG on these marginal soils. Also, instead of using a row crop
cultivator, a sprint tine harrow should be used: it reduces water evaporation and is still efficient
enough to destroy weeds when they're small.

Title (French): Culture du miscanthus sur des sols marginaux en France avec de faibles
intrants

Summary (French): La vallée de la Loire en France a des sols sablonneux qui sont
abandonnés lorsque l'irrigation n'est pas possible. Le Miscanthus x giganteus (MxG) est une
plante plus résistante a la sécheresse qui crée des possibilités grace a son caractére pérenne
qui lui permet de s'établir dans le temps et de chercher I'eau la ou les annuelles ne peuvent
pas pousser. Aucun intrant n'est nécessaire. Pas d'engrais, pas d'herbicides apres la premiére
année. Pour MxG I'établissement est crucial. Donc nous avons développé un essai pour voir
si nous pouvons établir MxG dans ces sols sablonneux sans irrigation, engrais, pesticides et
herbicides a Mezieres lez Cléry sur 1 hectare. 50% était en pluvial, 50% en irrigué. 50% des
mauvaises herbes étaient détruites mécaniquement, 50% seraient détruites chimiquement.
Aucun pesticide n'a été utilisé contre le taupin et dans la moitié des champs, des pommes de
terre ont été ajoutées dans l'inter-rang comme appat. Aprés avoir maintenu ces conditions
pendant 2 ans, voici les résultats: La population de taupins n'était pas assez forte pour montrer
une différence significative. Les taux de survie de MxG en irrigué, herbicide étaient les plus
élevés (67,5%) et les plus bas dans la partie pluviale, désherbée mécaniquement (42,5%).
Cependant l'irrigation dans la premiére année d'établissement de MxG, peut compenser I'effet
de desséchement du désherbage mécanique dans le sol sablonneux (52% est.). 50% de
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survie est le minimum pour avoir 10,000 plantes/ha. Ces essais montrent que nous pouvons
établir MxG dans des sols sablonneux sans intrants. Au lieu d'utiliser un cultivateur en ligne,
utiliser une herse étrille, qui réduit I'évaporation de I'eau et est efficace pour détruire les
mauvaises herbes lorsqu'elles sont petites.

3.23 PA23: About boosting Miscanthus large-scale trial in France
Author: NOVABIOM

Title (English): Boosting miscanthus on marginal land in France

Summary (English): Miscanthus x giganteus (MxG) is a perennial plant that has seen a strong
development in France over the last 15 years. It has been implanted in France on all latitudes,
and adapts well to different soil and climate conditions. However, on marginal lands, rare cases
of lowering yields were observed. This trial was created to define the factors that can cause
this phenomenon. To do so, soil and plant matter analyses were done to expose any
deficiencies. The apparently missing elements were then added by the means of fertilizers. In
2019 Urea was applied on two 10x10 m squares. In 2020 N, P, K, Mg and Zn were applied in
strips, next to a control strip. The results show that Miscanthus x Giganteus responded very
well to N-rich fertilizers. A dark green colour was observed on the leaves, as well as an increase
in stem height by 29.4%. What was most interesting, is that the effects were again clearly
visible in the second year, without receiving a second application of N. This led to conclude
that in some cases, a one-time N-rich fertilizers application can boost Miscanthus vyield to
increase to regular standards again.

Title (French): Renforcer un Miscanthus sur terre marginale

Summary (French): Le Miscanthus x giganteus (MxG) est une plante vivace qui connait un
fort développement en France depuis 15 ans. Implanté en France sous toutes les latitudes, il
s'adapte bien aux différentes conditions pédoclimatiques. Cependant, sur les terres
marginales, nous avons observé des cas rares de diminution des rendements. L'essai que
nous avons développé a été créé pour définir les facteurs qui peuvent provoguer ce
phénoméne. Pour ce faire, des analyses de sol et de matiére végétale ont été effectuées pour
mettre en évidence les éventuelles carences. Les éléments apparemment manquants ont
ensuite été ajoutés au moyen d'engrais. En 2019, l'urée a été appliquée sur deux carrés de
10x10 m. En 2020, N, P, K, Mg et Zn ont été appliqués en bandes, a cété d'une bande de
contréle. Les résultats montrent que Miscanthus x Giganteus a trés bien réagi aux engrais
riches en N. Une coloration vert foncé a été observée sur les feuilles, ainsi qu'une
augmentation de la hauteur de la tige de 29,4%. Ce qui était le plus intéressant, c'est que les
effets étaient a nouveau clairement visibles la 2éme année, sans recevoir une 2eme
application de N. Ceci nous amene a conclure que dans certains cas, une application unique
d'engrais riches en N peut relancer un Miscanthus et obtenir des rendements habituels.

3.24 PA24: About Castor large-scale trial in Volos, Greece
Author: CREA/CRES

Title (English): Castor experimental field in Volos, Greece
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Summary (English): In 2021 an experimental field in Volos, Greece, was established to test
the effects of three terminating products: Glyphosate GLY 6 | ha applied 20 days before
harvesting; DEF Spotlight© BASF (carfentrazone-ethyl) 6 | ha* 20 days before harvesting and
Diguat at 5 | ha* 10 days before harvesting. Residual moisture, seed loss and effects on the
direct combine harvesting were recorded and compared with Control plants. Seeds of dwarf
cultivar C 1012 were provided by KAIIMA, they were sown in April 2021 on a marginal field
and the same day a fertilization with 270 kg ha™* of fertilizer NPK 21-17-3 was carried out. Row
spacing was 50 cm x 75 cm and weed management was performed mechanically after
germination. The combine harvester used was a New Holland mod. CX 780 equipped with a
New Holland cereal header Type 17 V 5.10 m wide. All other factors, as fan speed, upper sieve
and lower sieve clearance of the combine harvester were kept constant, namely: 800 r.p.m.,
17 mm and 10 mm opening, respectively. The working speed of the machinery averaged at
2.3 km/h. The effects on seeds loss were assessed as well as the quality of collected seeds.
According to the results, DIQ showed a significantly lower moisture content of capsules
(7.32%) in comparison to the other treatments, while for plant moisture the lowest values were
achieved by both DIQ (62.38%) and GLY (59.12%). Focusing on seed loss, DIQ showed the
lowest value for seed loss for natural dehiscence (3.28%) and a very low value of seed loss
related to the cleaning shoe of the combine harvester (0.41%).

Title (Italian): Campo sperimentale di ricino a Volos, Grecia

Summary (Italian): Nel 2021 é stato creato un campo sperimentale a Volos, in Grecia, per
testare gli effetti di tre prodotti terminanti: Glifosate GLY 6 | ha* applicato 20 giorni prima del
raccolto; DEF SpotlightBASF 6 | ha* 20 giorni prima del raccolto e Diquat a 5 | ha 10 giorni
prima del raccolto. L'umidita residua, la perdita di semi e gli effetti sulla raccolta diretta della
mietitrebbia sono stati registrati e confrontati con le piante di controllo. | semi della cultivar
nana C1012 sono stati forniti da KAIIMA, sono stati seminati in aprile 2021 su un campo
marginale e lo stesso giorno é stata effettuata una concimazione con 270 kg ha* di fertilizzante
NPK 21-17-3. La spaziatura delle file era di 50 x 75 cm e la gestione delle infestanti & stata
eseguita meccanicamente dopo la germinazione. La mietitrebbia utilizzata era una New
Holland mod. CX780 equipaggiata con una testata per cereali New Holland tipo 17 V larga
5,10 m. Tutti gli altri fattori, come la velocita della ventola, la distanza dal setaccio superiore e
inferiore della mietitrebbia sono stati mantenuti costanti, vale a dire: 800 r.p.m., 17 mm e 1 mm
di apertura, rispettivamente. La velocita di lavoro della macchina é stata in media di 2,3 km/h.
Sono stati valutati gli effetti sulla perdita di semi e la qualita dei semi raccolti. Secondo i risultati,
DIQ ha mostrato un contenuto di umidita delle capsule significativamente piu basso (7,32%)
rispetto agli altri trattamenti, mentre per l'umidita della pianta i valori piu bassi sono stati
raggiunti sia da DIQ (62,38%) che da GLY (59,12%). Concentrandosi sulla perdita di semi,
DIQ ha mostrato il valore piu basso di perdita di semi per deiscenza naturale (3,28%) e un
valore molto basso di perdita di semi legato alla scarpa di pulizia della mietitrebbia (0,41%).

3.25 PA25: About Castor large-scale trial in Xanthi, Greece
Author: CREA/CRES

Title (English): Castor experimental field in Greece
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Summary (English): In 2021 an experimental field in Xanthi, Greece, was established to test
the performance of direct combining harvesting castor beans (Ricinus communis L.) grown on
marginal land. Seeds of dwarf cultivar C 1012 were provided by KAIIMA, they were sown in
April 2021 and on the same day a first fertilization with 270 kg ha? of fertilizer NPK 21-17-3
was carried out. Row spacing was 50 cm x 100 cm Weed management was performed by
applying 4.0 kg ha' of Stomp (BASF, Ludwigshafen, Germany) after emergence. The crop
was terminated 10 days before harvesting via the application of 6.0 | ha! of Reglone 20 SL
(Syngenta, Basel, Switzerland). Before harvesting plants measured 78 cm in height on
average, the potential seed yield (PSY) was 2 t d.m. ha? , seed and plant moisture were 4.1
% and 80.7% on average respectively. The mechanical harvesting was performed with
Combine harvester New Holland CX8060 equipped with cereal header and a sunflower
header. The average working speed of the combine harvester was 2.3 km h?, corresponding
to an Effective Field Capacity of 1.03 ha h, with a fuel consumption of 21.27 | ht. Seeds loss
and performance and were evaluated in both cases. Seed loss due to the impact accounted
for 14% and 8% in dry matter of PSY in cereal and sunflower header, respectively. On the
other hand, the two headers did not affect the seed loss due to the cleaning system which was
estimated ranging between 7 and 8% of PSY.

Title (Italian): Campo sperimentale di ricino in Grecia

Summary (Italian): Nel 2021 é stato istituito un campo sperimentale a Xanthi, in Grecia, per
testare le prestazioni della raccolta diretta dei semi di ricino (Ricinus communis L.) coltivati su
terreni marginali. | semi della cultivar nana C 1012 sono stati forniti da KAIIMA, sono stati
seminati nell'aprile 2021 e lo stesso giorno € stata effettuata una prima concimazione con 270
kg ha! di fertilizzante NPK 21-17-3. La distanza tra le file era di 50 cm x 100 cm La gestione
delle infestanti & stata eseguita applicando 4,0 kg ha! di Stomp (BASF, Ludwigshafen,
Germania) dopo l'emergenza. La coltura e stata interrotta 10 giorni prima della raccolta
mediante |'applicazione di 6,0 | ha di Reglone 20 SL (Syngenta, Basilea, Svizzera). Prima
della raccolta, le piante misuravano in media 78 cm di altezza, la resa potenziale in semi (PSY)
eradi 2td.m. hal, 'umidita del seme e della pianta era rispettivamente del 4,1% e dell'80,7%.
La raccolta meccanica e stata eseguita con mietitrebbia New Holland CX8060 dotata di testata
cereali e testata girasole. La velocita media di lavoro della mietitrebbia & stata di 2,3 km h7,
corrispondente ad una capacita effettiva di campo di 1,03 ha h't, con un consumo di carburante
di 21,27 | h'l. Perdita di semi e prestazioni valutate in entrambi i casi. La perdita di semi a
causa dell'impatto ha rappresentato rispettivamente il 14% e I'8% sulla sostanza secca di PSY
nella testata di cereali e girasole. Le due testate, invece, non hanno influito sulla perdita di
seme dovuta al sistema di pulizia che é stata stimata compresa tra il 7 e I'8% di PSY.

3.26 PA26: About Wild Sugar Cane large-scale trial in Italy
Author: UNICT
Title (English): Wild Sugar Cane on marginal lands affected by drought in southern Italy

Summary (English): Mediterranean climates are characterized by long periods of drought
during summer and short dry periods from autumn to spring, what limits plant CO, assimilation
and biomass production to a great extent. More limiting scenarios are forecasted due to climate
change in the coming years in the Mediterranean basin. Under these circumstances, plants
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with excellent adaptation are needed. Perennial crops, and grasses in particular, have proved
to be more efficient than annual crops for biomass production for several environmental and
economic reasons. The Joint Research Centre (JRC) has set thresholds to define marginal
lands in terms of biophysical constraints. In this case, climate limitation given by the ratio
between precipitations and potential evapotranspiration (P/ET) was focused. Areas with P/ET
<0.60 are classified as affected by dryness. The study follows up a long-term plantation of the
C4 perennial grass wild sugarcane (Saccharum spontaneum ssp. aegypticum) under different
water regimes in a semi-arid environment. The species were established at the experimental
farm of the University of Catania in 2005 by using rhizome cuttings. Biomass dry matter yield
was significantly affected by irrigation treatment and meteorological conditions of the growing
season (mainly precipitation amount and distribution) with yield values ranging between 29.9
and 37.1 t/ha in full-irrigation, between 24.5 and 32.0 t/ha in half-irrigation and between 19.1
and 27.4 t/ha in rainfed conditions. Wild Sugar Cane is well adapted to environments
dominated by dryness, and even after 10 years the biomass yield remain quite stable and at
very high levels. However, agronomic, energetic, environmental and economic issues need
further research.

Title (Italian): La canna d'Egitto in terreni marginali siccitosi

Summary (Italian): | climi mediterranei sono caratterizzati da lunghi periodi di siccita durante
l'estate e brevi periodi di siccita dall'autunno alla primavera, il che limita in larga misura
I'assimilazione della CO; e la produzione di biomassa. Scenari piu limitanti sono previsti a
causa del cambiamento climatico. In queste circostanze, sono necessarie specie in grado di
ottimizzare le risorse naturali. Le colture perenni e in particolare le graminacee hanno
dimostrato di essere piu efficienti delle colture annuali per la produzione di biomassa per
diverse ragioni agronomiche ed ambientali. Il JRC ha stabilito una serie di soglie per definire
le terre marginali in termini di vincoli biofisici. Il nostro studio focalizza sulla limitazione climatica
data dal rapporto tra precipitazioni ed evapotraspirazione potenziale (P/ET <0,60). Il presente
studio riporta una piantagione di lungo termine della canna d’Egitto (Saccharum spontaneum
ssp. aegypticum) in diversi regimi idrici in un ambiente mediterraneo semi-arido. La resa della
biomassa é stata significativamente influenzata dal trattamento di irrigazione e dalle condizioni
meteorologiche della stagione di crescita (principalmente dalla quantita e distribuzione delle
precipitazioni) con valori di resa compresi tra 29,9 e 37,1 t/ha in irrigazione completa, tra 24,5
e 32,0 t/ha in irrigazione ridotta e tra 19,1 e 27,4 t/ha condizioni idriche naturali. La specie si
adatta bene agli ambienti dominati dall'aridita, e anche dopo 10 anni dalla piantagione la resa
della biomassa rimane abbastanza stabile. Tuttavia, ulteriori ricerche conseguite per altre
graminacee perenni (ad esempio, A. donax, Miscanthus spp. P. virgatum, P. arundicnacea,
ecc.), devono essere affrontate.

3.27 PA27: About Camelina slope harvesting large-scale trial in Italy
Author: CREA/UNIBO

Title (English): Camelina slope harvesting in Italy

Summary (English): Field survey was carried out on marginal soil (steep soil of 15%) to
evaluate seed yield of the spring camelina cultivar Alba, supplied by Camelina Company

www.magic-h2020.eu page 38 from 153



Q\ ++

+
Deliverable 8.6 M a\g !C
Final list with the practice abstracts following the EIP AGRI I

common format

(Spain), and to assess seed loss during direct mechanical harvesting. A large plot trial was
established in January 2021 on a surface of about 1,000 m? at the experimental farm of
Bologna University in Ozzano (Bologna). The experimental field is characterized by a slope of
about 15%. The agronomic management was defined as low input organic. Harvesting was
performed with a New Holland TC 5080 self-levelling combine harvester with 6 m working width
and conventional cleaning shoe. Seed yield of camelina cultivar Alba reached on average 1.52
t d.m. ha’. Results of the work performance analysis showed that seed loss was substantially
lower than what found in current literature for flat land, i.e. 0.53 %, mostly as a consequence
of the lower working speed. Therefore, it is possible to harvest camelina via self-levelling
combine harvester also in steep slope conditions, confirming the suitability of such crop to grow
on marginal lands.

Title (Italian): Raccolta delle piste di camelina in Italia

Summary (Italian): E stata condotta un'indagine di campo su terreno marginale (terreno ripido
del 15%) per valutare la resa in seme della cultivar di camelina Alba, fornita da Camelina
Company (Spagna), e per valutare la perdita di seme durante la raccolta meccanica diretta.
Un grande appezzamento di prova e stato istituito nel gennaio 2021 su una superficie di circa
1000 m? presso I'azienda agricola sperimentale dell'Universita di Bologna a Ozzano (Bologna).
Il campo sperimentale e caratterizzato da una pendenza di circa il 15% La gestione
agronomica € stata definita biologica a basso input. La raccolta & stata eseguita con una
mietitrebbia autolivellante New Holland TC 5080 con larghezza di lavoro di 6 m e pattino di
pulizia convenzionale. La resa in semi della cultivar di camelina Alba ha raggiunto in media
1,52 t d.m. ha. I risultati dell'analisi delle prestazioni lavorative hanno mostrato che la perdita
di semi é stata sostanzialmente inferiore a quella riscontrata nella letteratura attuale per i
terreni pianeggianti, ovvero 0,53%, principalmente come conseguenza della minore velocita
di lavoro. Pertanto, € possibile raccogliere la camelina tramite mietitrebbia autolivellante anche
in condizioni di forte pendenza, a conferma dell'idoneita di tale coltura a crescere su terreni
marginali.

3.28 PA28: About Arundo and Miscanthus large-scale trials in Italy
Author: UNICT

Title (English): Arundo and Miscanthus on marginal land affected by dryness in fertilized and
unfertilized conditions in southern Italy

Summary (English): Perennial, non-food grasses have been proposed as the most efficient
species for biomass production due to their agronomic, environmental and social benefits.
Species characterized by high water use efficiency and low nitrogen requirement, well adapted
to use natural resources of a specific environment, can be recommended as ideal crops. Along
with irrigation and water savings, nitrogen requirement is a significant issue in intensive
agriculture and has a great effect over the energetic balance of crops. Therefore, low input
cropping systems could directly mitigate greenhouse gas emissions. In this case long-term
plantations of two perennial grasses (Arundo donax and Miscanthus x giganteus), grown in
rainfed conditions under two nitrogen regimes, were compared in an environment affected by
dryness (according to the thresholds set by the Joint Research Centre (JRC) in terms of ratio
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between precipitations and potential evapotranspiration (P/ET <0.60)). Miscanthus x giganteus
and Arundo donax were transplanted in summer 1993 and in spring 1997, respectively. In 2015
(22-year for Miscanthus and 18-year for Arundo), Arundo and Miscanthus (fertilized with 80 kg
N hal) showed similar yields (11.9 and 10.4 t/ha), while Arundo unfertilized (NO) produced 10
t/ha against 5.3 t/ha of Miscanthus NO. In 2016 (23-year for Miscanthus and 19-year for
Arundo) Arundo and Miscanthus NO produced 10.6 and 6.2 t/ha, while Arundo and Miscanthus
N80 attained 15.3 and 8.7 t/ha. In 2017 (24-year for Miscanthus and 20-year for Arundo) a
similar trend was observed, Arundo N80 showed the highest yield (14.9 t/ha) followed by
Miscanthus N80 (9.7 t/ha), Arundo NO (8.4 t/ha) and Miscanthus NO (5.9 t/ha).

Title (Italian): Arundo e Miscanthus in terreni marginali siccitosi in condizioni concimate e non-
concimate

Summary (ltalian): Le graminacee perenni, non alimentari, sono state proposte come le
specie piu efficienti per la produzione di biomassa grazie all'elevata efficienza dell'uso delle
risorse naturali. Le specie caratterizzate da un'elevata efficienza d'uso dell'acqua e un basso
fabbisogno di azoto, possono essere raccomandate come colture ideali. Accanto al risparmio
di acqua, il fabbisogno di azoto € un problema significativo nell'agricoltura intensiva e influisce
notevolmente sull'equilibrio energetico delle colture. Nel presente studio sono state
confrontate coltivazioni a lungo termine di due graminacee perenni (Arundo donax e
Miscanthus x giganteus) coltivate in condizioni di idriche naturali in due regimi di concimazione
azota in un ambiente affetto da siccita (secondo le soglie stabilite dal JRC in termini di rapporto
tra precipitazioni ed evapotraspirazione potenziale (P/ET <0,60)). Miscanthus e Arundo sono
stati trapiantati nell'estate del 1993 e nella primavera del 1997, rispettivamente. Nel 2015 (22
anni per Miscanthus e 18 anni per Arundo), Arundo e Miscanthus (concimati con 80 kg/ha di
N) hanno mostrato rese simili (11,9 e 10,4 t/ha), mentre Arundo non concimato (NO) ha
prodotto 10 t/ha contro 5,3 t/ha di Miscanthus NO. Nel 2016, Arundo e Miscanthus NO hanno
prodotto 10,6 e 6,2 t/ha, mentre Arundo e Miscanthus N80 hanno ottenuto 15,3 e 8,7 t/ha. Nel
2017 é stata osservata una tendenza simile, Arundo N80 ha mostrato la resa piu elevata (14,9
t/ha) seguito da Miscanthus N80 (9,7 t/ha), Arundo NO (8,4 t/ha) e Miscanthus NO (5,9 t/ha).

3.29 PA29: About large-scale trial recultivation in Latvia
Author: LSFRI SILAVA

Title (English): Recultivation of peat mining area in Latvia

Summary (English): An experimental tree plantation was established in peat post-mining area
in Latvia. The upper layer of the remaining soil consists of acidic (pHCaCl, ~3.5) moderately
decomposed raised bog peat and is above 50 cm in thickness. Such soil is rich in organic
matter and N but lacks essential plant-available nutrients. Therefore, in addition to control
plots, wood ash treatment was applied in doses of 5, 10 and 15 t hal in three replications.
Wood-ash chemical content: K 24.7, Mg 18.2, Ca 120.4, P 6.6 g kg™. In each replication poplar
(Populus tremula) (clone Vesten), birch (Betula pendula), pine (Pinus Syvestris) and alder
(Alnus Glutinosa) were planted (1055 trees per hectare). Five years after establishment,
survival rate of poplar was the lowest of all species — 0% in control plots, 27, 62 and 57%
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survival in plots amended with wood ash in doses 5, 10 and 15 t ha* respectively. On average,
after four years, poplar was 112, 331, 452 and 452 cm high under control and 5, 10 and 15 t
ha! wood ash treatments. The results highlight the high nutritional and pH requirements of
poplar. Fertilisation and liming is essential to ensure survival of poplar stands in poor post-
mining areas, and application of 10 t ha* wood ash dose is sufficient. The initial growth of pine
is rather slow, however it exhibited >98% survival regardless of treatment, thus, proving to be
a promising species in poor post-mining conditions. Initially 5 t ha! treatment was enough to
ensure adequate growth and survival, but after five years pine, birch and alder showed best
growth parameters (180, 367 and 476 cm, respectively) under 15 t ha* wood ash treatment
compared to control (100, 78 and 154 cm, respectively). The site was established as LIFE
Restore project (LIFE14 CCM/LV/001103) demo site.

Title (Latvian): Kidras ieguves vietas rekultivacija

Summary (Latvian): Eksperimentals kokaugu stadijums ierikots bijusaja kiddras ieguves
teritorija. Augsnes virsgjas kartas (>50 cm) veido skaba (pHCaCl: ~3.5), dalé&ji sadalijusies
augsta purva kidra. Sadas augsnes ir bagatas ar organiskajam vielam un slapekli, bet tam
trokst citu svarigu augiem pieejamo baribas elementu. Tadeél, papildus kontroles variantam,
augsne ielabota ar tris devam koksnes pelnu — 5, 10 un 15 t ha. Koksnes pelnu sastavs: K
24.7, Mg 18.2, Ca 120.4, P 6.6 g kg™. Visi varianti ierikoti tris atkartojumos, un katra iestaditas
papeles (Populus tremula) (klons Vesten), bérzi (Betula pendula), melnalksni (Alnus Glutinosa)
un priedes (Pinus Sylvestris) (1055 koki ha). Péc pieciem aug$anas gadiem papeles uzradija
vissliktako saglabasanos — 0% kontroles varianta, 27, 62 un 57% variantos, kas ielaboti
attiecigi ar 5, 10 un 15 t ha* koksnes pelniem. Vidéjie papelu augstumi péc Cetriem augSanas
gadiem bija 112, 331, 452 un 452 cm kontroles un ar 5, 10 un 15 t ha? pelnu ielabotajos
variantos. Sie rezultati norada uz papelu jutibu pret baribas vielu trtkumu un augsnes pH.
Augsnes ielaboSana ir vitali nepiecieSama, lai nodro$inatu papeles izdzivodanu nabadzigas
augsnés. lelabosana ar 10 t ha' koksnes pelniem ir pietiekama. Kaut arT sakotnéja priedes
augsanas gaita ir salidzinosi Ieéna, ta ir piemérota audzésanai nabadzigos apstaklos, jo visos
variantos priezu izdzivotiba bija >98%. Sakotnéji pietiek ar 5 t ha' koksnes pelnu devu, lai
nodroSinatu koku augSanu, tomeér péc pieciem gadiem vislabakie raditaji priedei, bérzam un
melnalksnim bija izmantojot 15 t ha' koksnes pelnu devu (attiecigi 180, 367 un 476 cm)
salidzinajuma ar kontroli (attiecigi 100, 78 un 154 cm). Stadijums ierikots LIFE Restore
projekta ietvaros (LIFE14 CCM/LV/001103).

3.30 PA30: About White Willow large-scale trial in Latvia
Author: LSFRI SILAVA

Title (English): Elaboration of innovative White Willow agroforesty systems on marginal
mineral soils improved by wood ash and less demanded peat fractions amendments in Latvia

Summary (English): The use of industrial by-products as fertilizers helps to reduce the cost
of soil improvement and complies with the basic principles of the circular economy. Wood-ash
is abundant with potassium and phosphorus which is available to plants. Less demanded peat
fractions can be used to diminish the lack of nitrogen and organic matter in poor mineral soils.
In addition, in acid soils, wood-ash also acts as a liming agent reducing pH and enhancing
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nutrient availability to plants. Growing traditional crops in marginal areas is not an economically
viable practise, hence, more acceptable is to choose crops with high ecological plasticity.
Willow genus and clones are easy to vegetative propagated and used both as a wood resource
and as a source of nectar and pollen during flowering. A total of 21 clones including White
Willow cuttings and female and male juvenile fast-growing clones were used in study. If male
clones are planted, the plantation does not produce seeds and there is no risk of willow seeds
spreading from the plantation in the adjacent areas. A mixture of different fractions of peat (0O-
7; 5-10; 7-20; 20-40 mm) and wood-ash (10; 20; 30% of the fertilizer mixture) was added to
the substrate to determine the most efficient mixture for cuttings. During study, several S. alba
clones that grow well in poor mineral soils (0218B, 0214W, LVX1, Platonis) were selected.
Clone Platonis was selected due to the good morphological traits of the male mother plant
(CPVO No. A20210392).

Elaboration of innovative White Willow — perennial grass agroforestry systems on marginal
mineral soils improved by wood ash and less demanded peat fractions amendments (ERAF
Nr.1.1.1.1/19/A/112).

Title (Latvian): Inovativu Balta vitola agromezsaimniecibas sistému ierikoSana ar koksnes
pelnu un mazak pieprastto kudras frakciju maisijumiem ielabotas marginalas mineralaugsnés

Summary (Latvian): Radpniecibas blakusproduktu izmantoSana ka méslojums palidz
samazinat augsnes ielabo$anas izmaksas, ka art atbilst aprites ekonomikas pamatprincipiem.
Koksnes pelni ir bagati ar augiem pieejamu K un P. Nabadzigas mineralas augsnés trikstoso
slapekli un organiskas vielas var pievienot izmantojot mazak pieprasitas kudras frakcijas.
Turklat skabas augsnés koksnes pelni darbojas art ka kalkoSanas lidzeklis, optimalaka vides
reakcija ir saistita ar augsné esoso baribas vielu uznemsanu. Tradicionalo lauksaimniecibas
kultiiru audzéSana marginalos apgabalos nav ekonomiski dzivotspéjiga, alternativa ir
pieticigas kultiras ar augstu ekologisko plastiskums. Vitolu gints sugas un kloni ir viegli
vegetativi pavairojami un izmantojami gan kad koksnes resurss, gan ziedéSanas laika ka
nektaraugs un putek3nu avots. Saja pétfjuma ka pétamo objektu izmantoja vietéjas sugas
Balta vitola spraudenus, ta sieviskos un viriSkos juvenili atraudzigus klonus, kopa 21 klonu. Ja
stada viriSkos klonu — audze neveido séklas un nepastav risks, ka pieguloSajas platibas
izplatisies karklu séklas no stadijuma. Substratam pievienoja dazadu frakciju kadras (0-7; 5-
10; 7-20; 20-40 mm) un koksnes pelnu koncentracijas (10; 20; 30 % no méslojuma maisijuma)
maistjumu, lai noteiktu efektivako maisijumu spraudenu audzésanai. P&tijuma atlasiti vairaki
S. alba kloni, kas labi aug nabadziga mineralaugsné ( 0218B, 0214W, LVX1, Platonis). Klons
Platonis atlasits viriskd matesauga labo ipaSibu deél (CPVO Nr. A20210392). (ERAF
Nr.1.1.1.1/19/A/112).

Inovativu Balta vitola - daudzgadigo zalaugu agromezsaimniecibas sistému ierikoSana ar
koksnes pelnu un mazak pieprasito kddras frakciju maisijumiem ielabotas marginalas
mineralaugsnés (ERAF Nr.1.1.1.1/19/A/112).

3.31 PA31: About Willow and Poplar large-scale trial in Poland
Author: 3B

Title (English): Willow and poplar cultivation on sandy and heavy soil sites in Poland
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Summary (English): Poplar and willow are species grown as short rotation coppices (SRC).
These plants are grown mainly on marginal or contaminated soils of poor quality, less suitable
for the cultivation of food or feed crops. The aim of the study, located in north-eastern Poland,
was to compare the yield of willow and poplar cultivation on sandy and heavy clay soil. The
crops were planted in 2018 and the results are from two years of experiment (2019 and 2020).
The results show that the survival of both species was satisfactory on light soil (81.3%) and
very low on heavy soil (44.4% on average). This low survival rate was the result of unfavorable
weather conditions, especially the lack of precipitation in the first year after the cuttings were
planted.

The vyield of fresh biomass of two-year-old poplar plants, was 14.5 t/ha on average and was
significantly higher by approximately 2 t/ha than for willow. In turn, the yield of fresh biomass
obtained from light soil (22.9 t/ha on average) was over five times higher than that obtained
from heavy soil. A significant influence of the type of soil on the amount of dry biomass yield
was found. The yield of poplar and willow on sandy soil was 5.13 and 5.14 t/ha/year d.m.,
respectively. On the other hand, on heavy soil, the yield of dry biomass was six times lower
and amounted to 1.12 and 0.67 t/ha/year d.m, respectively. The correlation analysis showed
that the dry matter yield was significantly influenced by plant density, survival, plant height and
shoot diameter.

In conclusion, willow and poplar can be grown on light soil, achieving satisfactory yield, but it
is not recommended to cultivate them on heavy clay soil, because such a site does not provide
the appropriate conditions for the cultivation of these species.

Title (Polish): Uprawa wierzby i topoli na glebie piaszczystej i ciezkiej glebie ilastej

Summary (Polish): Topola i wierzba sg gatunkami uprawianymi w krotkich rotacjach (SRC).
Rosliny te sg uprawiane gtéwnie na stabej jakosci glebach marginalnych czy skazonych, mnie;j
przydatnych do uprawy roslin zywnosciowych czy paszowych. Celem badan, zlokalizowanych
w potnocno-wschodniej Polsce, byto poréwnanie plonowania uprawy wierzby i topoli na sandy
i heavy clay soil. Rosliny byt sadzone w roku 2018, a wynki pochodzg z dwdéch lat doswiadczen
(20191 2020). Wyniki wskazuja, ze przezywalnos$¢ obu gatunkéw byta zadowalajgca na glebie
lekkiej (81,3%) i bardzo niska na glebie ciezkiej (Srednio 44,4%). Ta niska przezywalnos¢ byta
wynikiem niekorzystnych warunkéw meteorologicznych, a szczegélnie braku opadéw w
pierwszym roku po wysadzeniu zrzezow.

Plon swiezej biomasy dwuletnich roslin topoli, Srednio 14,5 t/ha byt istotnie wyzszy o ok. 2 t/ha
niz u wierzby. Z kolei plon $wiezej biomasy uzyskany z gleby lekkiej (Srednio 22,9 t/ha) byt az
ponad 5-krotnie wyzszy w poréwnaniu do tego uzyskanego z gleby ciezkiej. Stwierdzono
istotny wplyw rodzaju gleby na wysoko$¢ plonu suchej biomasy, poniewaz na sandy soil plon
topoli i wierzby wyniést odpowiednio 5,13 i 5,14 t/ha/rok d.m. Natomiast na glebie ciezkiej plon
suchej biomasy byt 6-krotnie nizszy i wynosit odpowiednio 1,12 i 0,67 t/ha/d.m. Analiza
korelacji wykazata, ze na plon suchej masy istotnie wptywaty obsada roslin, przezywalnos¢
oraz wysoko$¢ roslin i $rednica peddw.

Podsumowujgc wierzba i topola mogg by¢ uprawiane na glebie lekkiej, osiggajgc
zadowalajgce plony, natomiast nie zaleca sie ich uprawy na ciezkiej glebie ilastej, gdyz takie
stanowisko nie zapewnia odpowiednich warunkéw do uprawy tych gatunkéw.
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3.32 PA32: About Short Rotation Coppices large-scale field trial in Poland
Author: 3B

Title (English): Short Rotation Coppices cultivation on sandy soil with different soil enrichment
method in Poland

Summary (English): Poplar, Willow and Black locust are Short Rotation Coppices (SRC)
species. Their plantations are established mainly on poor quality marginal or contaminated
soils. The aim of this research, located in North-Eastern Poland, was to determine the impact
of soil enrichment method on survivability, productivity and energy value of a yield of three
plant species cultivated in four-year harvest cycle on sandy soil. This sandy soil was
characterized by unfavourable air and water conditions. Such conditions caused in periods of
no precipitation permanent water shortage for plants. The highest average vyield of dry
biomass, in four-year rotation, was found for Willow, 33.36 t/ha. Poplar yielded 0.5 t/ha lower
and Black Locust almost three times lower. The highest yield in the whole experiment was
obtained for Poplar fertilized with lignin and mineral fertilizers (41.96 t/ha). A similar yield was
obtained for Willow fertilized with lignin, mycorrhiza and mineral fertilizers (41.20 t/ha) and
fertilized with lignin and mineral fertilizers (39.32 t/ha). The use of lignin in combination with
mineral fertilizers resulted in an increase in the yield by 8-14% compared to mineral fertilizers
alone for Willow and Poplar and in a nearly twofold increase for Black Locust. The energy
value of the yield ranged from 28.6 to 176.7 GJ/ha, respectively, for Black Locust grown on the
control plot and for Poplar grown on the plot with mineral fertilization and lignin used in
combination. Thus, real possibilities of increasing the biomass and energy yield of SRC on
sandy soils have been found, including marginal ones, by appropriate selection of woody
species and soil enrichment. These results should be verified in subsequent harvesting cycles.

Title (Polish): Zaganiki uprawiane w kroétkich rotacjach na glebie lekkiej wraz z réznymi
metodami wzbogacenia gleby w Polsce

Summary (Polish): Topola, wierzba i robinia akacjowa to gatunki uprawiane w krétkich
rotacjach (SRC). Ich plantacje prowadzone sg gtéwnie na glebach marginalnych lub
skazonych i niskiej jakosci. Celem tych badan, zlokalizowanych w poéthocno-wschodniej
Polsce, byto okreslenie wptywu metod wzbogacania gleby na przezywalnosc¢, produkcyjnosc i
warto$¢ energetyczng plonu trzech gatunkow roslin uprawianych w czteroletnim cyklu zbiorow
na glebie piaszczystej. Gleba ta charakteryzowata sie niekorzystnymi warunkami powietrzno-
wodnymi. Takie warunki powodowaty w okresach braku opadéw staty niedobér wody dla roslin.
Najwyzszy plon suchej biomasy, w czteroletniej rotacji, stwierdzono dla wierzby (33,36 t/ha).
Topola data 0,5 t/ha mniejszy, a robinia prawie trzy razy mniejszy plon. Najwyzszy plon
uzyskano dla topoli nawozonej ligning i nawozami mineralnymi (41,96 t/ha). Podobny plon
uzyskano dla wierzby nawozonej ligning, mikoryzg i nawozami mineralnymi (41,20 t/ha) i
nawozonej ligning i nawozami mineralnymi (39,32 t/ha). Zastosowanie ligniny w potgczeniu z
nawozami mineralnymi spowodowato wzrost plonu wierzby i topoli o 8-14% w poréwnaniu do
samego stosowania nawozow mineralnych oraz prawie dwukrotny wzrost dla robinii. Wartos¢
energetyczna plonu wahata sie od 28,6 do 176,7 GJ/ha, odpowiednio dla robinii uprawianej w
kotroli i topoli uprawianej na poletku z tgcznym nawozeniem mineralnym i ligning. Wyniki te
pokazujg realne mozliwosci zwiekszenia plonu biomasy i wydajnosci energetycznej SRC na
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glebach piaszczystych, w tym na marginalnych, poprzez odpowiedni dob6r gatunkéw i metod
wzbogacanie gleby. Wyniki te nalezy zweryfikowa¢ w kolejnych cyklach zbiorow.

3.33 PA33: About Camelina large-scale trial in Poland
Author: 3B

Title (English): Camelina cultivation on sandy and heavy soil sites in Poland

Summary (English): Camelina is an oil plant that was known in Europe already in the Bronze
Age. The yield of camelina seeds is 1.0-3.0 t/ha, and the oil content is 30-49% d.m. The aim
of this study, located in north-eastern Poland, was to compare the yield of camelina in two soil
sites.

The site in the village of Leginy was located on heavy soil made of clay. This soil belongs to
nutrient and potentially fertile soils. The site in the village of Fingaty was located on light soil
made of sand. Such soils are poor in nutrients, permanently too dry, hence the fertilization
gives a slight increase in yields. The trial was run in years 2018-2020.

Camelina seed yield on sandy soil was 0.38 t/ha d.m. and ranged from 0.18 to 0.53 t/ha d.m.
It was noticed that despite good emergence on sandy soil, in the end the yield was lower than
on heavy clay soil. The reasons for this were, among others, unfavorable distribution of
precipitation but also low water capillary action of the soil. The average seed yield on clay soil
was 0.75 t/ha d.m. and ranged from 0.50 to 0.99 t/ha d.m. in 2018 and 2020, respectively.

The seed quality analysis carried out in 2019 showed that larger seeds were obtained on heavy
soil than on light soil. Also, the fat and protein contents were higher on heavy soil (41.85 and
26.87% d.m., respectively) than on light soil (40.70 and 23.91% d.m., respectively). On the
other hand, the soil position did not affect the composition of fatty acids.

Therefore, it can be concluded that heavy clay soil is better suited for the cultivation of camelina
than sandy soil, which due to low capillary action is more susceptible to lack of water during
drought. This results in a lower yield and poorer quality of the camelina seeds.

Title (Ukrainian): Uprawa Inianki na glebie piaszczystej i ciezkiej glebie ilastej

Summary (Ukrainian): Camelina jest rosling oleistg, ktéra w Europie byta znana juz w epoce
brgzu. Plony nasion Inianki wynoszg 1,0-3,0 t/ha, a zawartos¢ oleju 30-49% s.m. Celem
niniejszych badan, zlokalizowanych w poéthocno-wschodniej Polsce, byto poréwnanie
plonowania Inianki na dwoch stanowiskach glebowych.

Stanowisko we wsi Leginy zlokalizowane byto na ciezkiej glebie ilastej. Ta gleba nalezy do
gleb zasobnych i potencjalnie zyznych. Dziatka we wsi Fingaty zlokalizowana byta sie na
lekkiej glebie piaszczystej. Gleby takie sg ubogie w sktadniki pokarmowe, zwykle zbyt suche,
stad nawozenie daje nieznaczny wzrost plondw. Badanie prowadzono w latach 2018-
2020.Plon nasion Inianki na glebie lekkiej wyniést 0.38 t/ha s.m. i wahat sie od 0,18 do 0,53
t/ha s.m. Zauwazono, ze pomimo dobrych wschodéw na glebie piaszczystej, w koncowym
efekcie uzyskiwano nizsze plony niz na glebie cigzkiej ilastej. Powodem tego byly m. in.
niekorzystny rozktad opadéw ale réwniez niska pojemno$é wodna gleby. Sredni plon nasion
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na glebie ilastej wyniost 0,75 t/ha s.m. i wahat sie od 0,50 do 0,99 t/ha s.m. odpowiednio w
roku 2018 i 2020.

Przeprowadzone w 2019 roku badania jakosci nasion wykazaly, ze wieksze nasiona
uzyskiwano na glebie ciezkiej niz na lekkiej. Réwniez zawartos¢ tluszczu i biatka byta wyzsza
na glebie ciezkiej (odpowiednio 41,85 i 26,87% s.m.) niz na lekkiej (odpowiednio 40,70 i
23,91% s.m.). Natomiast stanowisko glebowe nie wptywato na réznice w sktadzie kwasow
ttuszczowych.

Mozna zatem stwierdzi¢, ze gleba ilasta ciezka lepiej nadaje sie pod uprawe Inianki siewnej
niz gleba piaszczysta, ktéra z powodu niskiej pojemnosci wodnej jest bardziej podatna na brak
wody w okresie suszy. Skutkuje to nizszym plonem oraz gorszymi cechami nasion Inianki.

3.34 PA34: About Fiber Hemp small-scale trial on marginal lands in Poland
Author: IWNIRZ

Title (English): Cultivation of fiber hemp on land degraded by open cast mining of lignite in
Poland

Summary (English): The study comparing fibrous hemp Bialobrzeskie cultivation in two
nitrogen fertilization schemes — mineral (calcium nitrate: 0.90,180 kg/ha) and organic (cattle
manure: 0, 15, 30 t/ha) was conducted on former site of lignite mining in MAGIC project. As a
result of mining activity the soil was removed and loam was deposited resulting in very low
carbon and poor structure causing high compaction in arable layer. This causes difficult air
penetration in soil, water stagnation in wet periods, rock-like hardness in dry periods and in
consequence late start of tillage in spring and short time when conditions allow for tillage.

The best hemp straw yield response was observed at moderate manure dose (15 t/ha)
especially in 2020 (8.57 t/ha) while yields at 0 and 30 t/ha were by ca 60% lower. In 2019 much
lower yields were noted (1.29, 2.86 and 2.76 t/ha at manure doses 0, 15 and 30 t, respectively)
and only yield obtained at no manure combination was significantly lower.

The straw yield obtained under mineral N fertilization was less differentiated upon doses
compared to manure. In 2020 hemp responded with gradually growing yields of straw on
increasing N doses — 5.47,6.39 and 7.7 t/ha, while in 2019, the yields were approximately 5-
fold lower and with almost no difference to the N dose used — 1.29, 1.47 and 1.38 t/ha. Fibre
concentration obtained on mineral fertilization were generally higher as compared to those
obtained at manure, however the loss of yield could not be compensated by higher fibre
concentrations. Given these results, it is recommended to apply cattle manure on such
marginal soils also because it contributes to accumulation of organic matter which is in high
deficiency on such sites.

Title (Polish): Uprawa konopi wtdknistych na terenach zdegradowanych przez odkrywkowg
eksploatacje wegla brunatnego w Polsce

Summary (Polish): Badania porownujgce uprawe konopi widknistych w dwéch schematach
nawozenia — azotem mineralnym (saletra wapniowa: 0,90 180 kg/ha) i organicznym (obornik
bydlecy: 0,15, 30 t/ha) przeprowadzono w ramach projektu Magic na bytym obrzarze
wydobycia wegla brunatnego. W wyniku dziatalno$ci gérniczej usunieto glebe, a nastepnie
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zdeponowano it, co spowodowato bardzo niskg zawartos¢ wegla i stabg strukture powodujgca
duze zageszczenie warstwy ornej. Utrudnia to penetracje powietrza do gleby, stagnacje wody
w okresach mokrych, twardo$¢ skaly w okresach suchych, a w konsekwencji pdzne
rozpoczecie uprawy na wiosne i krotki czas, gdy warunki na nig pozwalaja.

Najlepszg reakcje plonowania stomy zaobserwowano przy umiarkowanej dawce obornika (15
t/ha), zwlaszcza w roku 2020 (8,57t/ha), natomiast plony przy 0 i 30 t/ha byty o ok. 60% nizsze.
W 2019 r. odnotowano znacznie nizsze plony (1,29, 2,86 i 2,76t/ha przy dawkach obornika
odpowiednio 0,15 i 30t) i tylko plon uzyskany przy braku kombinacji obornikowej byt istotnie
nizszy.

Plon stomy uzyskany przy nawozeniu mineralnym N byt mniej zréznicowany przez
zastosowane dawki w poréwnaniu z obornikiem. W 2020 r. konopie reagowaty stopniowo
rosngcymi plonami stomy na wzrastajgce dawki N — 5,47,6,39 i 7,7 t/ha, natomiast w 2019 r.
plony byly ok. 5-krotnie nizsze i prawie bez réznicy w stosunku do zastosowanej dawki N —
1,29, 1,47 oraz 1,38 t/ha. Catkowita zawartos¢ widékna uzyskana przy nawozeniu mineralnym
byta generalnie wyzsza niz przy nawozeniu obornikiem jednak spadek plonu nie byt przez nig
rekompensowany. Biorgc pod uwage te wyniki, na takich marginalnych glebach zaleca sie
stosowanie obornika bydlecego, réwniez dlatego, ze przyczynia sie on do akumulacji materii
organicznej, ktorej na takich stanowiskach wystepuje duzy niedobér.

3.35 PA35: About phytomanagement of contaminated sites
Author: AUA

Title (English): Phytomanagement of contaminated sites

Summary (English): Phytomanagement is a new technology in which industrial non-food cash
crops are used to reduce and control risks arising from soil contamination. Simultaneously, a
profitable and sustainable use of contaminated sites is assured by producing marketable
biomass. Several recent studies focus on fast growing, high yielding and high value non-food
crops, that could be used as a feedstock for bioenergy and bioproducts (e.g. construction
biomaterials, bio-lubricants, bioplastics, pulp for paper, biopolymers, biochemicals, biofuels,
biochar, etc). Crops suitable to be used for phytomanagement should have the following
characteristics: (i) tolerance to high levels of soil contaminants, (ii) ability to uptake the
contaminants and/or stabilize them in soil fractions in relatively high levels, iii) ability to
degrade organic pollutants, (iv) rapid growth rates and high biomass yield (v) widespread
highly branched root system, (vi) low input requirements and easy harvest ability, (vii) non
consumable by humans and animals. Promising candidates are miscanthus, industrial hemp,
fiber sorghum, castor bean, safflower, cardoon, giant reed, kenaf, switchgrass, poplar, willow,
etc. The exploitation of contaminated lands could open new economic opportunities for local
farmers and rural communities by increasing the availability of domestic raw materials for use
in new emerging markets.

Title (Greek): Aglotroinon puttaouévwY €0a@WY PE TNV KAAANIEPYEIQ BIOUNXAVIKWY QUTWV

Summary (Greek): H ®utodiaxeipion (Phytomenagement) civalr pia véa texvoAloyia, otnv
OTToia XPNOIUOTTOIOUVTAI BIOUNXAVIKEG WN TPOPIKEG KOANIEPYEIEG VIO TN MEIWON KAl TOV EAEYXO
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TWV  KIVOUVWV TIOU  TTPOKUTITOUV  ammd  Tnv  putrtavon Tou  €ddgoug. Tautdyxpova
TTPOYHUOTOTTOIEITAI OIKOVOMIKY Q&IOTTOINCN TWV PUTTOCUEVWYV TTEPIOXWYV HE TNV TTAPAYywYH
EUTTOPEUCIUNG PBIoPAlag. APKETEC UN TPOYIKEG KAAANIEPYEIEC HE ypriyopn avAaTITUgn, uywnAn
ammodoon Kal MEYAAO OIKOVOUIKO evOIA@EPOV PTTOPOUV VO KOAMEPYNBOUV GE PUTTACHEVEG
TTEPIOXEG KAl va atmodwoouv Blopdada XPACIUMN yia Tnv Trapaywyr Bloevépyeiag Kal
BioTrpoidvTwy (TT.X. KOTAOKEUAOTIKA UAIKG, BIOAITTOVTIKA, BIOTTAACTIKA, TTOATO yia xapTi,
BioroAupepn, Bioxnuika KAT). O kaANEpyElEG TTOU gival KATAAANAEG yia @uTodiaxeipion Ba
TTPETTEI VA €XOUV T aKOAouBa xapakTnpIioTiKA: (i) avioxr o€ UWPNAEG CUYKEVTPWOEIS pUTTWV
OTO £d0QOg, (ii) IKAVOTATA ATTOPPOPNONG TWV PUTTWV /KAl OTABEPOTTOINCHG TOUG OTO £D0QOG
0t OXETIKA UWnAd etTitreda, iii) 1KavoTNTa dIGCTIACNG TWV OPYAVIKWY pUTTWY, (iv) TaXEig
puBuoUg avatrTugng kai upnAn ammédoon Biopdlag (v) HEYAAo Kal eupEwg BIAKAABIGHEVO PICIKO
ouoTnua, (Vi) XaunAéG aTTAITACEIG EI0POWV Kal €EUKOAN GUYKOMION, (vii) OAa Ta QUTIKG TuAHOTA
va hnv gival Bpwoipa ato Tov avBpwTro Kail Ta {wa. MNapadeiypata TETolwv KAANIEPYEIWV gival:
0 MioxavBog, n Biopnxavikr Kavvapn, To KAWOTIKO 00pyo, N PETOIVOAAdIA, N aTPAKTUAIdA, TO
KAAGUI, TO KEVAQ, O AeUKEG, N IMA& KA. H ekueTdAAeuon Twv puttacuévwy ekTdoewy Ba
ONMIOUPYAOEl  VEEG OIKOVOMIKEG EUKAIPIEG YIO TOUG TOTTIKOUG aypoOTEG KOl TIC AYPOTIKEG
KOIVOTNTEG augdvovTag Tn dIaBECINOTNTA €YXWPIWY TTPWTWV UAWV Kal T duvardtnta
TTPOWONOTG TOUG O€ VEEG AVADUOEVEG AYOPEG.

3.36 PA36: About Kenaf cultivation in contaminated sites
Author: AUA

Title (English): Kenaf cultivation in contaminated sites.

Summary (English): Kenaf is an annual fiber crop having great potential for fiber, energy, and
feedstock. Its stem fibers are an excellent source for textile, paper pulp, and cordage
industries, for building materials, for biofuel production, etc. Kenaf young plants can be used
in livestock feeding, due to their palatability and high protein content. A quite new application
of this crop is its use as food additive, while its leaves can also be used as hot beverage.
However, it is well known that food consumption is identified as the major pathway of human
exposure to contaminants. Thus, it is important to investigate the possible bioaccumulation of
several contaminants in the aerial biomass of kenaf. A pot experiment was conducted using a
soil heavily contaminated with cadmium (Cd: 132.5 mg/kg), lead (Pb: 25,875.7 mg/kg), zinc
(Zn: 16,821.6 mg/kg), antimony (Sb: 369.6 mg/kg) and arsenic (As: 3,430.7 mg/kg). The soil
was mixed with uncontaminated soil in percentages of 0% (control), 10%, 50% and 100 %
respectively. Each soil mixture was used to fill three pots and five kenaf seeds were sown in
each pot. The results showed that -in all treatments- plant growth was not affected, indicating
the tolerance of this crop to contaminants. The concentrations of heavy metals and metalloids
measured in kenaf aerial biomass were higher than in the control plants but within the normal
limits, apart from Cd, Pb and Sh. Cadmium concentration was up to 11.0 mg/kg, lead was up
to 59.18 mg/kg and antimony was up to 3.4 mg/kg. Especially Cd contents in plants were 55-
fold higher than in the control plants. In conclusion, this work indicate that kenaf grown on soils
bearing Cd, Pb and Sb could be dangerous as a carrier of these trace elements in the food
chain.

Title (Greek): KaANEpyela Tou Kevag o€ puttacpéva 04a@n.
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Summary (Greek): To kevag cival éva €To10 KAWOTIKO QUTO XPOIKO yia TIG BlopnXavieg
KAwoToU@avToupyiag, TNV TTApoywyr XOPTOTTOATOU KAl OXOIVIWY, VIO TNV KOTAOKEUR
OIKOOOMIKWY UAIKWYV, TNV TTapaywyr] Blokauoigwy K.AT. Ta veapd @uta Kevd@ UTTOpouVv vVa
XpnoidotroinBouv cav {woTpo® Adyw TNG YEUCTIKOTNTAG KAl TNG UWNANG TTEPIEKTIKOTNTAG TOUG
oe Tpwreiveg. ETmiong xpnoigoTTolEiTal wg TTPOCBETO TPOPIWY, EVW Ta GUAAQ TOU PTTOPOUV
va XPNOIYOTToINBoUV Kal wg CeoTd poenua. Asdouévou 6T N KATAVAAWON TPOYINWY gival N
KUpla TTNyN €KBE0NG TV avBpWTTWYV O€ ETTIKIVOUVOUG pUTTAVTEG, €ival onuavTiKo va diepeuvnBei
n duvaTtéTNTa TOU QUTOU QUTOU va CUCOWPEUEl pUTTOUG oTn Bloudda Tou. Na 10 okottd auTd
TTPAYHOATOTTOINONKE éva TTEIpANA O€ YAGOTPEG XPNOIKMOTTOIVTAG £D0POG PUTTACHUEVO PE KABUIO
(Cd: 132,5 mg/kg), pOAuBdo (Pb: 25.875,7 mg/kg), weuddpyupo (Zn: 16.821,6 mg/kg),
avTipovio (Sb: 369,6 mg/kg) kai apoevikd (As: 3.430,7 mg/kg). To £€dagog autd avapixBnke ue
KaBapd oe TooooTd 0% (papTupag), 10%, 50% kar 100% avrtioToixa. Kdbe piyua £dd@oug
XPNOIMOTTOIAONKE YIa va YeUioe! TPEIG YAAOTPES Kal o€ KABE YAAOTPa oTTdpOnKayv TTéVTE OTTOPOI
Kevag. Ta amoteAéopara  £€deigav OTI n avAamTugn Twv QuUTWV Oev emrnpedoTtnke. Ol
OUYKEVTPWOEIC TwV Bapiéwv PETAAWY Kal Twv PETAGAAOEIOWYV TTOU PETPAONKAV OTNV a&pia
Biopdala Tou Kevdag ATOV €VTOG TWV PUOIOAOYIKWY opiwv, €kTég amd 10 Cd, Pb kai Sb. H
ouykévipwon tou Cd Arav 11,0 mg/kg, Tou Pb Atav 59,18 mg/kg kai Tou Sb Atav 3,4 mg/kg.
EidIkOTEPA N TTEPIEKTIKOTATA TWV QUTWYV o€ Cd ATav 55 QopEg uwnAdTEPN ATTO AUTAY TWV QUTWV
TTOU AQvaTITUXTNKAV 0€ KaBapsd £€0a@oc. ETTouévwg xpeldleTal 1Id1aiTepn TTPocoXA OTav TO KEVAP
KaAAigpyeital og €6aepn e augnuéves ouykevipwaoelg Cd, Pb kai Sb yiaTi ymropei va peta@épel
auToUG TOUG PUTTOUG OTNV TPOYIKN aAuaida.

3.37 PA37: About industrial crops on heavy metal contaminated lands
Author: AUA

Title (English): Cultivation of industrial crops on heavy metal contaminated lands

Summary (English): Under the frame of MAGIC project, fifteen industrial crops have been
tested for their ability to be cultivated in soils contaminated with cadmium (Cd), nickel (Ni), lead
(Pb) and zinc (Zn). The tested crops are: biomass sorghum, camelina, cardoon, castor bean,
crambe, Ethiopian mustard, giant reed, hemp, lupin, miscanthus x giganteus, pennycress,
safflower, switchgrass, tall wheatgrass, and wild sugarcane. All plants were grown to relatively
low contamination levels, namely: Cd in 0, 4, 8 mg/kg, Ni in 0, 110, 220 mg/kg, and both Pb
and Zn in 0, 450, 900 mg/kg. The results showed that the most toxic heavy metal was zinc
since its high soil concentration was lethal -at least for one year- to eight crops, namely to:
biomass sorghum, camelina, castor bean, hemp, lupin, pennycress, switchgrass and tall
wheatgrass. In addition, the low Zn treatment was lethal to four crops, namely to: camelina,
hemp, lupin, and pennycress. Second on the row of toxicity was nickel, as in its high treatment
all crops were dried or did not germinate at all in four crops: camelina, hemp, lupin, and
pennycress. Cadmium was the third less toxic element: camelina’s yield was reduced under
the high soil concentration, while low tolerance was observed in tall wheatgrass and moderate
tolerance was recorded in giant reed, miscanthus x giganteus, castor bean and crambe. Under
low Cd treatment, the crops Ethiopian mustard and tall wheatgrass showed low tolerance.
Finally, lead was the less toxic element since it was not lethal to any of the tested crops. In
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addition, its high soil concentration reduce by 50%-75% the yield of only three crops i.e. of
Ethiopian mustard, giant reed and tall wheatgrass.

Title (Greek): KaANEpyela BIOUNXAVIKWY QUTWYV 0€ €dAPN pUTTACPEVA UE Bapid HETAAAQ

Summary (Greek): Z10 TAQiclo Tou Tpoypdauuatog MAGIC digpeuvnBnke n duvardTnta
OeKATTEVTE BIOUNXAVIKWY QUTWYV VA KAAAIEPYNBOUV Ot £dAPN PUTTOCUEVA UE OXETIKA XOUNAEG
ouykevTpwoelg kaduiou(Cd: 0, 4, 8 mg/kg), vikehiou (Ni: 0, 110, 220 mg/kg), poAupdou (Pb: 0,
450, 900 mg/kg) kai weudapyupou (Zn: 0, 450, 900 mg/kg). Ta eutd autd civai: To adpyo, N
KaueAiva, n aypiaykivdpa, n petoivoAadid, n kpaupn, n eAaiokpdupn Aibiotriag, 1o KaAdpl, n
KAvvapn, 1o Aoutrivo, o pioxavBog, To pennycress (Thlaspi arvense L.), n arpakTuAida, 10
TTavikov To papdwTo (switchgrass, €idog kexpiou), To tall wheatgrass (Agropyron elongatum
L.) ka1 To wild sugarcane (Saccharum spontaneum L.). Ta ammoteAéoparta £0ei§av OTI TO TTIO
TOEIKO WETAAAO gival 0 weuddpyupog BedOPEVOU OTI OTIC UPNAEG GUYKEVTPWOEIG TOU EepdBnkav
OAa Ta QUTA TwV £10WV: 0OPYO, KapeAiva, peTaivoAadid, Kavvapn, AoUTTIVO, pennycress, TTAVIKO
kal tall wheatgrass. O1 XaunA£G CUYKEVTPWOEG WeUdAPYUPOU ATAV KATAOTPOPIKES VIO TECOEPA
€idn: kaueAiva, kavvapn, AoUTTivo Kal pennycress. AcUTEPO 0€ TOEIKOTNTA ATAV TO VIKEAIO. ZTIG
UWNAEC OUYKEVTPWOEIC TOU Ta QUTA EepdBnkav -f) dev BAdoTnoav kaBdAou o GTTOPOI- OTa €idN:
KapeAiva, kavvapn, AoUTTivo Kal pennycress. To KAdUI0 EPXETAI TRITO O€ O€IPA TOEIKATNTAG: OTIG
UYNAEG OUYKEVTPWOEIG TOU HEIWBNKE onuavTikG n Trapaywyrn mg Kapedivag kar tou tall
wheatgrass, evw HIKpOTEPN HEiwan TTapaTnENONKe oTa €idn: KaAdul, pioxavoo, peTtoivoAadid
Kal KpAuPn. O1 xapunAég ouykevTpwaoelg Kaduiou ATav TogIKEG YOVO yia Ta €idn eAalokpdufn
AiBioTTiag kai tall wheatgrass. TéAog o HOAUBBOG ATaV TO AiyoTEPO TOEIKG péTOAAD. Mbvo OTIG
UYNAEG OUYKEVTPWOEIG TOU TTOPATAPAONKE HEIWON TNG TTAPAYWYNAS OE Tpia €idn: otnv
ehaiokpauPn AiBiotriag, oto KaAdpui kai oTo tall wheatgrass.

3.38 PA38: About biofertilisation on marginal lands
Author: INRAE

Title (English): Biofertilisation as a tool to improve crop biomass production on marginal lands

Summary (English): Biofertilisation of soils with earthworms is a means proposed to improve
poor soil characteristics. Earthworm activities may increase crop yield by increasing nutrient
availability, improving soil structure and promoting C and N cycles. Relating MAGIC project, it
was proposed to apply biofertilisation to a marginal land exhibiting a combined marginality
factors as unfavourable soil texture and trace element contamination. A sandy textured soil
located in Paris was used, multicontaminated after 100 years of raw wastewater spreading.
The aim was to make the proof of concept both ex situ in controlled conditions and in situ in
natural conditions, with the tested factor being the absence or presence of earthworms.

The ex-situ experiments involved a two months post experiment with Lolium perenne and the
ubiquist endogeic earthworm Aporrectodea caliginosa. Results confirmed that even in marginal
soils, earthworms improve biomass production, but also reduce trace element uptake by plants
while increasing trace elements in soil solution.

The field trial involved switchgrass and miscanthus established in June 2019 by seeds and
rhizomes respectively. Earthworms were introduced manually in selected blocs of around 1 m?

www.magic-h2020.eu page 50 from 153



Q\ ++

+
Deliverable 8.6 M a\g !C
Final list with the practice abstracts following the EIP AGRI I

common format

surrounded by a geotextile (both endogeic species Aporrectodea caliginosa, and anecic
species Lumbricus terrestris). Contrarily to miscanthus, switchgrass could not compete with
the weeds. After two years, biomass yield of miscanthus in the presence of earthworms was
significantly higher compared to the plots without earthworms. But in the absence of irrigation
the unstable soil moisture induced a low mean yield of miscanthus around 2 t/ha in 2021.
Increasing soil fauna activity reveals a way to counteract soil marginality.

Title (French): Utilisation de la biofertilisation pour améliorer la production de biomasse sur
les terres marginales

Summary (French): La biofertilisation des sols par inoculation de vers de terre est un moyen
souvent proposé pour améliorer des caractéristiques défavorables aux cultures. En effet, les
activités des vers de terre peuvent améliorer les rendements des cultures en augmentant la
disponibilité des nutriments, en améliorant la structure des sols ou d’une fagcon générale en
stimulant les cycles du carbone et de 'azote. Concernant projet MAGIC, nous avons appliqué
la biofertilisation @ un sol marginal combinant deux facteurs de marginalité une texture
défavorable et une contamination. Nous avons utilisé un site localisé dans la banlieue
parisienne (France) avec une texture sableuse et multi-contaminé sur le long terme par 100
ans d’irrigation avec des eaux usées brutes. Notre objectif était de faire une preuve de concept
a la fois ex-situ en conditions contrdlées et in situ en conditions de terrain, le facteur a tester

étant 'absence ou la présence de vers de terre inoculés.

L’expérimentation ex-situ a mis en jeu une exposition en pots de deux mois de Lolium perenne
et de I'espéce de ver de terre endogé ubiquiste Aporrectodea caliginosa. Les résultats ont
confirmé que méme en conditions de sols marginaux, les vers de terre améliorent la production
de biomasse, mais aussi diminuent la bioaccumulation des éléments trace par les plantes
méme si une augmentation des éléments trace en solution est observée.

L’essai sur le terrain a porté sur le switchgrass et le miscanthus, mis en place en juin 2019 a
partir de graines ou de rhizomes respectivement. Les vers de terre (a la fois endogés
Aporrectodea caliginosa, et aneciques Lumbricus terrestris) ont été introduits manuellement
dans des blocs spécifiques de 1m? entourés de géotextile. Contrairement au miscanthus, le
switchgrass n’a pas pu pousser en raison des mauvaises herbes. Aprés deux ans, le
rendement en biomasse de miscanthus en présence de vers de terre était significativement
plus important comparé aux blocs sans vers de terre. Mais en absence d'’irrigation, 'humidité
instable du sol sableux a induit en moyenne un faible taux de rendement du miscanthus
d’environ 2t/ha en 2021. L’étude de terrain in situ a confirmé les résultats ex situ. Augmenter
I'activité de la faune du sol est un moyen de contrer la marginalité du sol pour les cultures.

3.39 PA39: About low-input agricultural practices
Author: Spanish Co-ops (based on D4.1., prepared by UHOH)

Title (English): Low-input agricultural practices for industrial crops on marginal land

Summary (English): The identification of the most suitable industrial crops that can be
cultivated in the European "prevalent marginal agro-ecological zones" (MAEZ), as well as of
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the "marginal agricultural land low-input systems" (MALLIS) for growing these crops were
among the main issues addressed by MAGIC.

In addition to the economic and environmental aspects, the research was also based on the
current knowledge on best low-input agricultural practices for food crop production on good
soils. It sought to optimize the use of on-farm resources and minimize off-farm inputs, which
translates into having a more ‘closed’ production cycle and requires more advanced agronomic
skills.

As a conclusion, the selection of suitable industrial crops was found to be the most important
component in the development of MALLIS, because all other measures (tillage, fertilization,
weeding, irrigation, etc.) very much depend on the site-specific performance of the crop. The
expected overall performance of the crops was analysed by means of a multi-criteria analysis.

Some examples of the conclusions are:

-in Mediterranean climate conditions and soils with unfavourable texture and stoniness tall
wheatgrass can be cultivated using practices of minimum/no tillage. Also, Siberian elm could
be cultivated in rainfed;

-in Atlantic climate conditions and soils contaminated by wastewater the lignocellulosic crops
such as miscanthus can be cultivated with minimum/no tillage and bio-fertilisation;

-in Continental climate conditions and soils with hard clay and limited soil drainage there can
be cultivated crops such as tall wheatgrass, willow, hemp, poplar or reed canary grass with
minimum/no tillage, reduced fertilization and weed control practices.

3.40 PA40: About good practices in MAGIC
Author: Spanish Co-ops (based on D 7.1, prepared by Imperial)

Title (English): Good Practices in MAGIC

Summary (English): Marginal land is largely attributed to agricultural fields which have been
abandoned due to biophysical and/ or socio-economic restrictions. This has become a major
problem in Europe with several environmental, socioeconomic and landscape implications,
including higher risk of fires, loss of biodiversity, water scarcity, etc., which reduce the health
and quality of life of rural communities. Recently, the European Commission Joint Research
Centre (JRC) applied the LUISA Territorial Modelling Platform to generate projections of
agricultural land abandonment in the EU in the period 2015-2030. The resulted potential risk
map of agricultural land abandonment in the EU in 2030 produced with this modelling
framework indicates that 11% of EU's agricultural land will be under high (19.6 million ha,
10.7%) and very high (800.000 ha, 0.4%) potential risk of abandonment.

The aim of identifying Good Practices in the MAGIC project is to understand the context of
restoring marginal land for cropping, the state and prospects for industrial crops, the conditions
framing their cultivation and the supply chains as well as their operational capacities across
time and development stages.

The work performed analysed practices which rehabilitate the biophysical constraints related
to the soil and water conditions of the land while improving environmental, economic and
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societal performance and operational aspects of the value chain. These practices can guide
policy in integrating industrial crops cultivated in marginal lands as raw materials in bio-based
value chains. The ‘Good Practice’ when assessed scores highest on the specific indicators
compared to other practices in the region.

3.41 PA41: About the analysis of good practices in MAGIC
Author: Spanish Co-ops (based on D 7.2, prepared by Imperial)

Title (English): Analysis of Good Practices in MAGIC

Summary (English): The performance of twelve cases of Good industrial crop Practices on
biophysically marginal lands has been examined in this report around (i) stages of the value
chain, focusing on land use and biomass production, and (ii) competitive priorities at different
phases of development.

The methodological approach provides a conceptual link of Value Chain Analysis (VCA), and
a two-dimensional perspective (the key attributes of the value chain in the form of competitive
priorities (CP) and their performance at different stages of development) to investigate a set of
Good Practice cases growing industrial crops on marginal lands. A set of indicators has been
employed, assessing the performance of the studied Good Practice cases at the land use and
biomass production phases.

The results of this study show how industrial crops on land with low soil fertility, high salinity,
sandy soils, unfavourable texture and stoniness, pollution, etc. can improve to end biophysical
and socioeconomic challenges by providing outlets for rural communities to support feedstock
supply to bio-based sectors.

The most common marginal land challenges that industrial crop cultivation helped to surmount
include (i) presentation of low-input practices to restore land with low fertility, soil
contamination, adverse texture, stoniness, drought, etc. (ii) Increased transparency in the
establishment of low indirect land use biomass crops and (i) created new income
opportunities for farmers in rural areas with a high percentage of marginality.

3.42 PA42: About key findings and transferability in MAGIC
Author: Spanish Co-ops (based on D 7.1, prepared by Imperial)

Title (English): Key findings and transferability in MAGIC

Summary (English): This report has studied the essential characteristics of selected industrial
crops and the challenges of marginality ameliorated with their cultivation. The review includes
the level of potential transferability of lessons learned by key attribute biophysical-
environmental, economic, and social attributes and stage of development to other European
regions.

The results extracted from the twelve Best Practice cases across Europe of industrial crops
grown on land with biophysical marginalities are (i) the cultivation of lignocellulosic perennial
species facilitates improvements on contaminated land. (ii) Regions surrounded by primary
activities were more likely to undertake industrial crops on marginal lands. (iii) Minimal farmer
interaction with the research community. (iv) Availability of public and private funds with

www.magic-h2020.eu page 53 from 153



Q\ ++

+
Deliverable 8.6 M a\g !C
Final list with the practice abstracts following the EIP AGRI I

common format

simplified rules and procedures. (v) Good relationship between farmers and regional
government. (vi) Availability of well-trained farmers and good interactions with research
institutions. (vii) Increased public knowledge on reclamation of marginal lands with industrial
crops for bio-based products. (viii) Restoring marginal lands with low-input practices to
maintain low GHG emission levels can be complicated, as in most cases significant inputs are
required to make the land productive. (ix) Establishment of perennial plants through an arid
and dry climate, with no irrigation available during the first year. (x) Farmers were doubtful
about the long-term economic viability of industrial crops on marginal land. (xi) The small scale
of farming implies a level of training, networking and complex interactions that are time
consuming and delay value chain integration in farming systems.

3.43 PA43: About vegetable oils and metathesis chemistry
Author: ARKEMA

Title (English): Conversion of vegetable oils through metathesis chemistry

Summary (English): Metathesis is a chemical reaction which involves the double bonds of
the fatty acid chains. With a homogeneous catalyst the double bond react with a short olefin
(which can be ethylene, or 1-butene for example) and produce a shorter fatty acid (10 and 12
carbons chains) and an olefin (10 or 12 carbon chains). The shorter fatty acids can substitute
the acids from palm kernel and coconut oils, while the olefins can be used for synthetic
lubricants (PAO) for example. The most appropiate oils for this process should have a high
ratio of Oleic to Linoleic acid (high MonoUnsaturated/PolyUnsaturated fatty acids ratio).
Currently this chemistry is practiced by Elevance-Wilmar in Indonesia on Palm oil. However
other high oleic oils such as High Oleic Sunflower and High Oleic Safflower are also
appropriate, provided that their cost is limited. The challenge with this chemistry is that it
generates a lot of coproducts for which a value has to be identified. Ethylene would be the best
reagent to generate the highest value from the products, but it is also a poison for most of the
catalysts. This is the reason why the process implemented by Elevance uses 1-butene. High
oleic oils, reacting with ethylene would generate alpha-olefins and C10 unsaturated fatty acid
ester. Although the olefins would have a direct market in lubricants, cosmetics, surfactants, the
C10 unsaturated fatty acid still has to find its market, and in the worst case could be a substitute
for the imported medium chain fatty acids present in tropical oils. The economic analysis shows
that large plant would have to be built to cover the cost, and that initially incentives to the large
fuel/petrochemical markets would be necessary, before addressing the specialties.

Title (French): Conversion d'huiles végétales par métathese

Summary (French): La métathése est une réaction chimique qui implique les doubles liaisons
des chaines d'acides gras. Avec un catalyseur homogene, la double liaison réagit avec une
oléfine courte (qui peut étre I'éthylene, ou le 1-buténe par exemple) et produit un acide gras
plus court (chaines de 10 ou 12 carbones) et une oléfine (10 ou 12 carbones). Les acides gras
plus courts peuvent remplacer les acides des huiles de palmiste et de noix de coco, tandis que
les oléfines peuvent étre utilisées pour les lubrifiants synthétiques (PAO) par exemple. Si les
oléfines auraient un marché direct dans les lubrifiants, les cosmétiques, les tensioactifs, I'acide
gras insaturé en C10 doit encore trouver son marché. Les huiles les plus appropriées pour ce
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processus devraient avoir un rapport élevé d'acides gras monoinsaturés/polyinsaturés.
Actuellement cette chimie est pratiquée par Elevance-Wilmar en Indonésie sur I'huile de
palme. Cependant, d'autres huiles a haute teneur en acide oléigue telles que le tournesol a
haute teneur en acide oléique et le carthame a haute teneur en acide oléique sont également
appropriées, a condition que leur codt soit limité. L'enjeu de cette chimie est qu'elle génére
beaucoup de coproduits pour lesquels une valeur doit étre identifiée. L'éthylene serait le
meilleur réactif pour générer la valeur la plus élevée des produits, mais c'est aussi un poison
pour la plupart des catalyseurs. C'est la raison pour laquelle le procédé mis en place par
Elevance utilise du 1-butene. L'analyse économique montre qu'il faudrait construire de
grandes usines pour couvrir les codts, et que dans un premier temps des incitations aux grands
marchés du carburant/pétrochimie seraient nécessaires, avant d'aborder les spécialités.

3.44 PA44: About vegetable oils, azelaic acid and pelargonic acid
Author: ARKEMA

Title (English): Conversion of vegetable oils to azelaic acid and pelargonic acid

Summary (English): The most interesiting vegetable oils for the chemical conversion to
azelaic acid (a C9 diacid) and pelargonic acid (a C9 fatty acid) are the oils rich in oleic acid
(C18:1). In order, to have a high purity and high value of the final products, the amount of
linoleic acid (C18:2) and Linolenic (C18:3) should be minimal. Azelaic acid has market
applications in polymers, lubricants, plasticizers... while pelargonic acid has also applications
as herbicide, lubricants... There are two main processes in use today: the ozonolysis practiced
by Emery Oleochemicals in the US and Croda Sipo in China, and the oxidative cleavage
practiced by Matrica in Italy. The oxidative cleavage requires the use of hydrogen peroxide
and air as oxidants. Although Palm oil is rather cheap and has a high ratio of Oleic/linoleic
acids, it is not the most appropriate oil for that chemistry, because a lot of coproducts, such as
saturated fatty acids which cannot react in the process do not generate much value. This oil
would require a much bigger plant, which would compensate for the cheaper oil. Instead
appropriate oils for that chemistry include High Oleic Sunflower OIll, but also High Oleic
Safflower oil, for example. An econmic analysis, of the process allows us to estimate that an
increase of 1% of oleic acid content in the oil, could justify a maximum 3% increase in the oil
value, based on a difference between High Oleic Safflower (82% Oleic) and High Oleic
Sunflower (85% Oleic).

Title (French): Conversion d'huiles végétales en acide azélaique et en acide pélargonique

Summary (French): Les huiles végétales les plus intéressantes pour la conversion chimique
en acide azélaique (un diacide en C9) et en acide pélargonique (un acide gras en C9) sont les
huiles riches en acide oléique (C18:1). Afin d'avoir une pureté élevée et une valeur élevée des
produits finaux, la quantité d'acide linoléique (C18:2) et linolénique (C18:3) doit étre minimale.
L'acide azélaique a des applications de marché dans les polyméres, lubrifiants, plastifiants...
tandis que I'acide pélargonique a aussi des applications comme herbicide, lubrifiants... Il existe
aujourd'hui deux procédés principaux: I'ozonolyse pratiquée par Emery Oleochemicals aux
USA et Croda Sipo en Chine , et la coupure oxydante pratiquée par Matrica en lItalie. La
coupure oxydante nécessite |'utilisation de peroxyde d'hydrogéne et d'air comme oxydants.
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Bien que I'huile de palme soit plutét bon marché et ait un ratio élevé d'acides oléique/linoléique,
ce n'est pas I'huile la plus appropriée pour cette chimie, car de nombreux coproduits, tels que
les acides gras saturés qui ne peuvent pas réagir dans le processus, ne génerent pas
beaucoup de valeur. Cette huile nécessiterait une usine beaucoup plus grande, ce qui
compenserait I'huile moins chére. Au lieu de cela, les huiles appropriées pour cette chimie
comprennent I'huile de tournesol a haute teneur en acide oléique, mais aussi I'huile de
carthame a haute teneur en acide oléique, par exemple. Une analyse économique du procédé
nous permet d'estimer qu'une augmentation de 1% de la teneur en acide oléique dans I'huile,
pourrait justifier une augmentation maximale de 3 % de la valeur de I'huile, sur la base d'une
différence entre le Carthame Haut Oléique (82% Oleic) et Tournesol a haute teneur en acide
oléique (85% d'acide oléique).

3.45 PA45: About vegetable oils and sebacic acid
Author: ARKEMA

Title (English): Conversion of vegetable oils to sebacic acid (C10 diacid)

Summary (English): Castor Oil, extracted from the seeds of "Ricinus communis" is the only
oil today used to produce sebacic acid, a C10 linear diacid. Castor can be cultivaed in Europe,
as an annual crop, provided that it is mechanized. Sebacic acid is used for the synthesis of
polymers (polyamides, polyesters...), lubricants, plasticizers. Although 80% of the world
production of Castor is made in India, most of the sebacic acid is currently produced in China
through the "Alkaline Cleavage process". There is also some production in India, and more
recently in Oman. Alternative processes to make sebacic acid, include the fermentation of
petrosourced C10 paraffin (Cathay Indsutrial Biotech) and the fermentation of the C10 fatty
acid present in Coconut and Palm Kernel oils (in the past Verdezyne intended to produce it).
The Alkaline cleavage process is a reaction in sodium hydroxyde, in which only the Ricinoleic
acid (C18:1,0H) chain - present at 85% in castor oil - will react in successive reaction steps
leading to the diacid and to 2-Octanol as major products. Only Castor oil contains ricinoleic
acid in high quantity and can lead to sebacic acid. However, Lesquerella which is a desertic
crop, contains an other hydroxyfatty acid (lesquerolic acid) C20:1,0H, which would lead to the
C12 diacid when using the same chemistry; and a micro-organism: claviceps purpurea, also
accumulates ricinoleic acid in significant quantities. The process requires the following steps:
hydrolysis of the oil; alkaline cleavage; separation of 2-octanol; acidification to separate the
unreacted acids; further acidification to recover the diacid. It also generates a large amount of
sodium sulfate.

Title (French): Conversion d'huile végétale en acide sébacique (diacide a 10 atomes de
carbone)

Summary (French): L'huile de ricin, extraite des graines de "Ricinus communis" est la seule
huile aujourd'hui utilisée pour produire de l'acide sébacique, un diacide linéaire en C10. Le
ricin peut étre cultivé en Europe, comme culture annuelle, a condition qu'elle soit mécanisée.
L'acide sébacique est utilisé pour la synthése de polyméres (polyamides, polyesters...),
lubrifiants, plastifiants. Bien que 80% de la production mondiale de ricin soit localisée en Inde,
la majeure partie de l'acide sébacique est actuellement produite en Chine par le biais du

www.magic-h2020.eu page 56 from 153



s +4

+
Deliverable 8.6 M a\g !C
Final list with the practice abstracts following the EIP AGRI l

common format

«procédé de clivage alcalin». Il y a aussi une petite production en Inde, et plus récemment au
Sultanat d'Oman. Des procédés alternatifs pour fabriquer de I'acide sébacique, comprennent
la fermentation de la paraffine C10 pétro-sourcée (Cathay Indsutrial Biotech) et la fermentation
de l'acide gras C10 présent dans les huiles de noix de coco et de palmiste (Verdezyne avait
I'intention de le produire). Le procédé de clivage alcalin est une réaction dans I'hydroxyde de
sodium, dans laquelle seule la chaine acide ricinoléique (C18:1,0H) - présente a 85% dans
I'huile de ricin - réagira par étapes successives de réaction conduisant au diacide et au 2-
octanol comme principaux produits. Seule I'huile de ricin contient de I'acide ricinoléique en
grande quantité et peut conduire a de I'acide sébacique. Cependant, Lesquerella qui est une
culture désertique, contientl'acide lesquérolique C20:1,0H, qui conduirait au diacide C12 en
utilisant la méme chimie ; et un micro-organisme : le claviceps purpurea, accumule également
I'acide ricinoléique en quantités importantes. Le procédé nécessite les étapes suivantes:
hydrolyse; clivage alcalin; séparation du 2-octanol; acidification pour séparer les acides
n‘ayant pas réagi ; acidification supplémentaire pour récupérer le diacide. Il génere également
une grande quantité de sulfate de sodium.

3.46 PA46: About potential biomass supply from marginal lands
Author: Spanish Co-ops (based on D 5.2, prepared by INRA)

Title (English): Potential biomass supply from marginal lands

Summary (English): With the aim of increasing bioenergy production and food security, as
well as benefiting the environment and ecosystems, the MAGIC project has evaluated and
mapped out the potential of marginal lands to supply biomass in two regions of the EU: Soria
in Spain and Brittany in France. The productivity of energy crops on such lands has been
modelled for these regions, factoring in biophysical constraints to crop growth. On the one
hand, the Soria region currently has a potential of 376,500 ha of marginal lands suitable for
energy crops such as tall wheatgrass and Siberian elm. On the other hand, Brittany has a
potential of 57,544 ha of marginal lands suitable for miscanthus, a perennial grass. Marginal
lands make up 3% and 37% of current cropland area in Brittany and Soria, respectively,
pointing at contrasted local configurations. Overall, marginal lands could supply 1,431 kton of
biomass dry matter per year in Soria, and 1,582 kton in Brittany, respectively. Researchers
from the MAGIC project also evaluated the potential of sourcing biomass from agricultural and
forest residues, pointing to a similar amount (1,574 kton) in Soria and a much larger one in
Brittany (at 5,637 kton per year). Thus, residues could complement the supply of biomass
processing facilities and mitigate the risks of biomass shortages.

These quantifications provide data for the development of industrial, lignocellulosic crops in
Brittany and Soria, and the methodology used in this research could be generalized to other
contexts. Such approaches can support the design of efficient biomass utilization value-chains
in locations with different feedstock availability, thus lowering the overall risks of investing in
bioenergy/biorefinery projects.

3.47 PA47: About arable marginal lands for bioenergy purposes in Spain
Author: Spanish Co-ops (based on an article by CEDER-CIEMAT)
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Title (English): Identification of arable marginal lands under rainfed conditions for bioenergy
purposes in Spain

Summary (English): CEDER- CIEMAT has identified those areas in Spain where food crops
are not economically profitable, but energy crops could be cultivated. In this work, it has
estimated the profit margin of wheat and barley, the spatial location of cultivation areas and
the biophysical limitations.

Almost 10 million hectares in Spain present biophysical and/or economic constraints in rainfed
arable areas. The results showed an average potential of 83.33 GJ per ha using triticale (x
Triticosecale) and 174.85 GJ per ha, using cardoon (Cynara cardunculus L). in these lands.
These numbers represent between 3%-5% of the primary energy needs in Spain, which can
optimise rural development, promote the bioeconomy, and achieve environmental objectives.

Furthermore, the economic balance of rainfed wheat and barley indicates that yields of less
than 1.5 t per ha make cultivation of the land unprofitable for farmers using traditional
management, so that these areas are considered marginal. This directly links economic
restraints and biophysical limitations. Finally, a change in seedbed preparation or sown crops
could improve marginal areas. The systematics developed in this study can be used to identify
marginal lands and their limiting factors. It could be reproduced in other EU countries with the
same challenges, mainly in the Mediterranean basin.

3.48 PA48: About the Hemp value chain in Denmark
Author: Spanish Co-ops

Title (English): Value chain for multifunctional refining of industrial hemp in Denmark

Summary (English): Thanks to EU H2020 projects exchange, MAGIC partners had the
opportunity to retrieve information from COOPID project about a value chain for multifunctional
refining of industrial hemp in Denmark, with several phases and associated businesses.

Hemp is an excellent crop to have in rotation in Denmark. As a late sown crop, it gives time to
handle weeds mechanically early in spring. It is also good for under sowing with nitrogen-fixing
crops, such as yellow clover or yellow trefoil. After harvest, the stubble with the yellow clover
and some waste seeds, is an ideal forage for wildlife, including insects, birds, and deer.

Finola is a variety of hemp that has been ploughed and fertilized with 100 kg N/ha embedded
slurry. Typically, it can be harvested between 1 and 1.5 tonnes of seeds per ha. Harvesting is
done by a traditional combined harvester with only minor modifications. It does not need
herbicides or pesticides, and only needs a small amount of fertilizer, making it very suitable for
unfertile land. Hemp has no insect pests, although there may be minor fungal attacks.

It is appreciable how the hemp fibres are turned into sustainable products, replacing fossil fuel-
based materials. There are four steps for treatment of recycled or biobased materials, such as
hemp. The cleaned seeds can be de-hulled, toasted or transformed into flour. The hemp flour
is sold to another company, and it's processed into meat replacement products based on 100%
plant protein. The hulls are sold to make pet-food or fibre-rich full-flour. The dried hemp straw,
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consist of skews and fibres destined to clothing processes. The shives can be used for
construction materials and the hempcrete can replace the concrete.

3.49 PA49: About combating desertification in the Mediterranean
Author: FCT/UNL

Title (English): Combating desertification in the Mediterranean — key findings of the
MediOpuntia project

Summary (English): MediOpuntia is a project whose purpose is to promote the establishment
of Opuntia spp. in dry marginal lands of the Mediterranean adopting efficient water
management systems. O. ficus-indica was planted under different irrigation applications to
understand the effect of severe water deficit on crop development: (11) 12 L/plant/week
regardless soil water content in effective root zone (554 m3.yr); (12) received water only when
soil water content (SWC) dropped under 85% of soil available water (AW) (16.6 m3-yr?); (13)
received water each time SWC dropped below 70% of AW (12.5 m3-yr?). The results revealed
higher fruit yield under 11 (340 kg-ha) than 12 and 13 (226-227 kg-ha). Yet, water productivity
was the lowest in 11 (0.62 kg-m), the highest in 13 (18.1 kg-m), and in between in 12 (13.6
kg-m). No significant difference was found in soil water content and canopy cover, among the
applied irrigation scheduling. It is recommended to irrigate the crop following the intermittent
I3 irrigation system. Although fruit yield was reduced by 34%, the water applied in 13
represented only 2.25% of the water applied in 11, providing savings of 97.75%. Considering
that several regions of the Mediterranean have limited water resources, this solution
contributes to improve the sustainability of the Opuntia spp. production in arid marginal lands,
contributing positively to achieve food security. In the framework of the project, a prototype
was developed by CREA-IT for the application of subsurface water retention technology
(SWRT) in the experimental fields. This technology increases water holding capacity in the
root zones in permeable sandy soil which will impact positively agriculture production in
marginal arid soils.

Title (Portuguese): Combate a desertificacdo no Mediterraneo - principais conclusfes do
projeto MediOpuntia

Summary (Portuguese): O projeto MediOpuntia tem por objetivo o cultivo de Opuntia spp.
em terras aridas do Mediterraneo, adotando sistemas eficientes de gestédo da agua. O O. ficus-
indica foi plantado sob diferentes regimes de irrigacdo para estudar o efeito do déficit hidrico
no desenvolvimento da cultura: (I11) 12 L / planta / semana, independentemente do teor de
agua no solo na rizosfera (554 m3-ano™); (12) e (13) recebeu dgua quando o conteldo de agua
no solo foi inferior a 85% e a 70% da agua disponivel no solo (16,6 m3-ano® e 12,5 m3-ano?,
respetivamente). Os resultados revelaram maior producéo de frutos em 11 (340 kg-ha) do
que em 12 e 13 (226-227 kg-ha'). No entanto, a produtividade da agua foi a mais baixa em 11
(0,62 kg-m3), a mais alta em I3 (18,1 kg-m3) e intermédia em 12 (13,6 kg-m3). Ndo se
verificaram diferengas significativas no teor de agua do solo e cobertura do solo, entre os
regimes de irrigacdo aplicados. Recomenda-se a rega seguindo o sistema de irrigacdo
intermitente 13. Embora a producao de frutos tenha sido 34% inferior, o uso de 4gua em 13
representou apenas 2,25% dos recursos aplicados em 11, proporcionando uma economia de
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97,75%. Considerando que varias regibes do Mediterrdneo apresentam recursos hidricos
limitados, esta solugcéo contribui para melhorar a sustentabilidade da produgéo de Opuntia
spp. em terras aridas, contribuindo positivamente para a seguranca alimentar. No ambito do
projeto, um protétipo foi desenvolvido pelo CREA-IT para a aplicacdo da tecnologia de
retencdo de Agua subterrAnea em campos experimentais. Esta tecnologia aumenta a
capacidade de retencdo de agua, na rizosfera, em solo arenoso permedavel, o que terd um
impacto positivo na producado agricola em solos aridos.
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4 Conclusions

This document gathers forty-nine practice abstracts that have been produced in the forty-eight
months of the MAGIC Project. These PAs (Practice Abstracts) have been presented in the
document according to different thematic “blocks”.

The first one (PA1-PA5) provides an overview of the general purpose of the project, presenting
some of the factors and tools to define and identify MAGIC marginal lands and the most
promising crops to be cultivated in them. Subsequently, PA6 and PA7 describe the structure
of the factsheets for the existing resource-efficient industrial crops and for the available
harvesting technology. PA8-PA34 present the main outcomes of the field trials carried out by
MAGIC partners all over Europe. Furthermore, PA35 to PA49 include a wide variety of topics
related with MAGIC activities such as the identification of good practices, the extraction of
chemical compounds from industrial crops, the phytomanagement of contaminated sites, the
biofertilisation on marginal lands, etc.

This deliverable is linked with Tasks 8.3 (EIP and Operational Groups interaction) and 8.4
(Multi-Actor networking) from WP8.

In this sense, contacts with the EIP-Service point staff have been held to arrange collaboration
as closest as possible, including feeding the newsletter and webpage of EIP-AGRI with easily
understandable practical knowledge for broad dissemination in the common EIP format, such
us the practice abstracts presented in this document. All PAs included in “D8.10 - List with the
practice abstracts following the EIP common format (version 1)” and D8.11 (version 2) were
sent in the Common Format template (see Annex B) to the EIP-AGRI staff at different stages
of the project life, being uploaded to their website just after it (see Figure 1). This procedure
will also be aplied to this deliverable soon after the project conclusion.

In addition, MAGIC took advantage of the seat on the EIP-AGRI subgroup of innovation
(through Spanish Cooperatives-COGECA) and fostered the interaction with it. Thus, MAGIC
partners periodically reported its findings to COPA-COGECA, through its Working Groups
(WGSs). In this sense, several presentations to the COPA-COGECA WGs were performed by
Spanish Co-ops staff and other MAGIC partners (see D8.8). PAs were used in all occassions
as supporting material to report the advances of the project.
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CONSIGLIO PER LA RICERCA IN AGRICOLTURA E L'ANALISI DELL'ECONOMIA
AGRARIA — CREA, 2021. PA24: About Castor large-scale trial in Volos, Greece.

CONSIGLIO PER LA RICERCA IN AGRICOLTURA E L'ANALISI DELL'ECONOMIA
AGRARIA — CREA, 2021. PA25: About Castor large-scale trial in Xanthi, Greece.

CONSIGLIO PER LA RICERCA IN AGRICOLTURA E L'ANALISI DELL'ECONOMIA
AGRARIA — CREA, 2021. PA27: About Camelina slope harvesting large-scale trial in Italy.

COOPERATIVAS AGROALIMENTARIAS DE ESPANA — Spanish Co-ops, 2021. PA4: About
MAGIC tools.

COOPERATIVAS AGROALIMENTARIAS DE ESPANA — Spanish Co-ops, 2021. PA48:
About the hemp value chain in Denmark.

EIP-AGRI Agricultural and Innovation. EIP-AGRI common format

https://ec.europa.eu/eip/agriculture/en/eip-agri-common-format

EIP-AGRI Agricultural and Innovation. EIP-AGRI MAGIC specific website

https://ec.europa.eu/eip/agriculture/en/find-connect/projects/magic-marginal-lands-growing-
industrial-crops

FACULDADE DE CIENCIAS E TECNOLOGIADA UNIVERSIDADE NOVA DE LISBOA -
FCT/UNL, 2021. PA49: About combating desertification in the Mediterranean.

FRENCH NATIONAL RESEARCH INSTITUTE FOR AGRICULTURE, FOOD AND THE
ENVIRONMENT- INRA, 2021. PA46: Potential Biomass Supply from Marginal Lands.

FRENCH NATIONAL RESEARCH INSTITUTE FOR AGRICULTURE, FOOD AND THE
ENVIRONMENT- INRA, 2021. PA38: About biofertilisation on marginal lands.

IMPERIAL COLLEGE OF SCIENCE TECHNOLOGY AND MEDICINE — IMPERIAL, 2021.
PA40: About good practices in MAGIC.

IMPERIAL COLLEGE OF SCIENCE TECHNOLOGY AND MEDICINE - IMPERIAL, 2021.
PA41: About the analysis of good practices in MAGIC.

IMPERIAL COLLEGE OF SCIENCE TECHNOLOGY AND MEDICINE - IMPERIAL, 2021.
PA42: About key findings and transferability in MAGIC.

INSTITUTE OF BIOENERGY CROPS AND SUGAR BEET NATIONAL ACADEMY OF
AGRARIAN SCIENCES OF UKRAINE - IBCSB NAASU, 2020. PA18: About Energy Willow
long-term field trial in Ukraine.

INSTITUTE OF BIOENERGY CROPS AND SUGAR BEET NATIONAL ACADEMY OF
AGRARIAN SCIENCES OF UKRAINE - IBCSB NAASU, 2020. PA17: About Miscanthus
long-term field trial in Ukraine.

INSTITUTE OF BIOENERGY CROPS AND SUGAR BEET NATIONAL ACADEMY OF

AGRARIAN SCIENCES OF UKRAINE - IBCSB NAASU, 2021. PA20: About Hemp long-term
field trial in Ukraine.
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INSTITUTE OF BIOENERGY CROPS AND SUGAR BEET NATIONAL ACADEMY OF
AGRARIAN SCIENCES OF UKRAINE - IBCSB NAASU, 2021. PA19: About Switchgrass
long-term field trial in Ukraine.

INSTYTUT WLOKIEN NATURALNYCH | ROSLIN ZIELARSKICH - IWNIRZ, 2021. PA34:
About fiber hemp small-scale trial on marginal lands in Poland.

BIOWARMIA BIOENERGY AND BIORESOURCES MICHAL KRZYZANIAK — 3B, 2019.
PA32: About Short Rotation Coppices large-scale field trial in Poland.

BIOWARMIA BIOENERGY AND BIORESOURCES MICHAL KRZYZANIAK — 3B, 2019.
PA12: About Willow long-term field trial in Poland.

BIOWARMIA BIOENERGY AND BIORESOURCES MICHAL KRZYZANIAK — 3B, 2021.
PA31: About Willow and Poplar large-scale trial in Poland.

BIOWARMIA BIOENERGY AND BIORESOURCES MICHAL KRZYZANIAK — 3B, 2021.
PA33: About Camelina large-scale trial in Poland.

LATVIJAS VALSTS MEZZINATNES INSTITUTS SILAVA — LSFRI SILAVA, 2019. PA11:
About Scots Pine long-term field trials in Latvia.

LATVIJAS VALSTS MEZZINATNES INSTITUTS SILAVA — LSFRI SILAVA, 2019. PA29:
About large-scale trial recultivation in Latvia.

LATVIJAS VALSTS MEZZINATNES INSTITUTS SILAVA — LSFRI SILAVA, 2019. PA30:
About White Willow large-scale trial in Latvia.

MAGIC Project, 2017. Definition and classification of marginal land suitable for industrial
crops in Europe. Deliverable 2.1.

MAGIC Project, 2017. Dissemination plan. Deliverable 8.1.
MAGIC Project, 2017. MAP-DB (version 1). Deliverable 2.2.

MAGIC Project, 2017. Methodological approaches to identify and map marginal land suitable
for industrial crops in Europe. Deliverable 2.6.

MAGIC Project, 2017. Low-input agricultural practices for industrial crops on marginal land.
Deliverable 4.1.

MAGIC Project, 2018. Report with profiles of Best Practice Cases. Deliverable 7.1.

MAGIC Project, 2018. Handbook with factsheets of the existing resource-efficient industrial
crops. Deliverable 1.5.

MAGIC Project, 2019. Inventory on available harvesting technologies for industrial crops on
marginal land. Deliverable 5.1.

MAGIC Project, 2019. List with the practice abstracts following the EIP common format
(version 1). Deliverable 8.10.

NOVABIOM- SAS NOVABIOM,2021. PA21: About no-till covercrop Miscanthus large-scale
trial in France.
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NOVABIOM- SAS NOVABIOM,2021. PA22: About marginal soil cultivation of Miscanthus
large-scale trial in France.

NOVABIOM- SAS NOVABIOM,2021. PA23: About boosting Miscanthus large-scale trial in
France.

NOVA-INSITITUT FUR POLITISCHE UND OKOLOGISCHE INNOVATION GMBH — nova,
2019. PAL: About MAGIC Project.

STICHTING WAGENINGEN RESEARCH — WR, 2020. PA2: About definition and
classification of marginal lands.

STICHTING WAGENINGEN RESEARCH — WR, 2018. PA3: About spatially explicit map
database of MAGIC.

UNIVERSITA DEGLI STUDI DI CATANIA — UNICT, 2018. PA26: About wild sugar cane
large-scale trial in Italy.

UNIVERSITA DEGLI STUDI DI CATANIA — UNICT, 2018. PA28: About arundo and
miscanthus large-scale trials in Italy.

UNIVERSITAET HOHENHEIM — UHOH, 2018. PA8: About MAGIC long-term field trials.

UNIVERSITAET HOHENHEIM — UHOH, 2018. PA9: About miscanthus long-term field trial in
Germany.

UNIVERSITAET HOHENHEIM — UHOH, 2020. PA39: About low-input agricultural practices.
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6 Annexes

Annex A: An example of a practice abstract published at the EIP-AGRI website

- Practice summary

~Practice abstract 1

Short summary for practitioners {in English}):

The Operational Manual that will be derived from the project will reflect both the normative constraints (European and
Regional) as well as the economic and technical needs that the transition to OF entails in 8 different productive
orientations.

The benefits expected for organic farmers will be derived from a positive impact on productivity by setting clear guidelines
fo make the farms more profitable. For companies, to ensure their supply of organic raw materials for both fresh
marketing and processing. For society, the information collected will serve as a sfimulus for conventional farmers that
want to transform their operation to OF.

Other important expected result is a minimum increase of 18% the number of farmers and livestock growers registered as
organic producers, since previous analyzes have shown that this number of applicants for OF registration discard after
application, either because of lack of general Information, or lack of advice on technical issues, so that this operational
group may be the opportunity for producers to save barriers and facilitate their incorporation to OF.

The first versions of the Basic Operational Manual are now available to producers and implementation is in practice, and
the permanent network of specialized advisory services in OF is being set up in the Basque Country. It is hoped that
knowledge will reach more producers interested in OF. Registration figures provided by ENEEK are increasing in the
whole Basque Country. These actions are expected to increase the area of organic production from 1.1 to 2.2% of the
Usable Agrarian Area (UAA) increasing the number of producers from almost 400 to 600 and the number of processors
from more than 120 to 200 in the next two years.
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Annex B: Final version of the H2020 EIP excel template to be submitted to EIP-

AGRI for MAGIC Project

Project Information
Project identifier (see INSTRUCTIONS)

Title of the project in native language
(can be the language of the coordinator /
one of the partners - otherwise repeat the
title in English)

Title of the project in English (provide the
project ACRONYM + short title within the
characters limit)

Geographical location
Country (of the coordinator)

Main geographical location (NUTS3)
(of coordinator - for geolocalisation on
map)

Editor of the text: person/organisation
responsible for delivering the text

| 2017H2020_727698 MAGIC

MAGIC - Marginal Lands for Growing Industrial Crops. Turning
a Burden into an Opportunity

MAGIC - Marginal Lands for Growing Industrial Crops. Turning
a Burden into an Opportunity

| Greece

EL305 - Eastern Attica

Efthymia Alexopoulou - CRES

Project coordinator (lead-partner) according to the cooperation/consortium agreement:

Name
Address

E-mail
Telephone

Project period:
start year (YYYY)
end year (YYYY)

Project status: ongoing (after selection of
the project) or completed (after final
payment)

Main funding source (Rural development
programme, H2020, or other EU,
national/regional or private funds)

Total budget of the project (total costs - in
euros)

www.magic-h2020.eu

Center for Renewable Energy Sources and Saving - CRES

Biomass Department of CRES

Center for Renewable Energy Sources and Saving
19th Km Marathonos Avenue

19009 Pikermi Attikis

ealex@cres.qr

+30 210 6603300

2017
2021
Ongoing
H2020
5,999,987.00
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Objective of the project in English: what
problems/opportunities does the project
address that are relevant for the
practitioner/end-user, and how will they be
solved? - (300-600 characters, word count
— no spaces)

Description of project activities in
English: (max 600 characters, word count
— no spaces): short summary highlighting
main project activities.

Additional comments (in English): free
text field which can be used by the editor
e.g. for listing facilitating elements or
obstacles for the implementation of the
produced results, for suggestions for future
actions/research, for messages to end-
users etc.

www.magic-h2020.eu

Due to changing climatic conditions in Europe, the areas that
are less favourable for conventional agriculture are expanding.
This land has been either abandoned because of its
productivity, or it is used as grassland. Moreover, contaminated
soils cannot be used for food or feed production for sanitary
reasons and thus provide great potential for the production of
biomass for material or energy use. Cultivating industrial crops
on marginal land unsuitable for food production is consistently
proposed as a viable alternative to minimize land-use
competition for food production, and its adverse effects (direct
or indirect) on food security, land-based greenhouse gas
emissions and biodiversity loss.

MAGIC is an up-to-date database that combines two different
data sets (MAGIC CROPS and MAGIC MAPS) into a Decision
Support System (DSS). MAGIC CROPS categorize resource-
efficient industrial crops according to their agronomic
characteristics: input requirements, yield performance and
quality traits for end-user applications. MAGIC MAPS chart and
analyse marginal land in Europe that are exposed to natural
constraints. These classifications serve as a basis for the
development of best-practice options for industrial crops.
Moreover, the DSS gives farmers a quick and easy overview of
the most productive industrial crops that meets the geological
requirements of their soils.

Industrial crops can be broadly categorised as:
-0Oil, -Lignocellulosic, -Carbonhydrate, - Speciality Crops
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Project partners (mandatory information) - N.B. : "Name" can be that of an organisation - "Address" should include the country

Name Address E-mail Telephone |Type of partner
project coordinator (lead partner) |Center for Renewable Energy Sources and
from PROJECT INFORMATION Saving - CRES Research institute
project partner UNIBO Research institute
project partner WR Research institute
project partner WU Research institute
project partner UNHO Research institute
project partner INRA Research institute
project partner IFEU Research institute
project partner Imperial College Research institute
project partner Nova-Institut GmbH SME
project partner UNICT Research institute
project partner FCT/UNL Research institute
project partner ARKEMA Other
project partner CIEMAT Research institute
project partner Spanish Co-ops SME
project partner 3B SME
project partner CREA Research institute
project partner IWNiRZ Research institute
project partner AUA Research institute
project partner IBCSB NAASU Research institute
project partner LSFRI SILAVA Research institute
project partner IIASA Research institute
project partner SAS Novabiom SME
project partner VDS SME
project partner BIOS SME
project partner BTG SME

Keyword - category
Keyword - category 1  |Agricultural production system

Keyword - category 2 |Plant production and horticulture

Keyword - category 3 |Soil management / functionality

Keyword - category 4 |Farming/forestry competitiveness and diversification
Keyword - category 5
Keyword - category 6
Keyword - category 7
Keyword - category 8
Keyword - category 9
Keyword - category 10

Audiovisual material which is useful and attractive for practitioners (e.g.
YouTube link, videos, other dissemination material)

Title/description (in

English) URL

MAGIC Project Website http://magic-h2020.eu/

Leaflet & poster http://magic-h2020.eu/press-publications/
Documents & reports http://magic-h2020.eu/documents-reports/
First press release http://magic-h2020.eu/press/
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Official website of the project

Title/description URL
MAGIC - Marginal Lands for Growing Industrial Crops | http://magic-h2020.eu

Links to other website(s) hosting information on the project (results) that are
available after the project has ended, by preference using the existing
local/regional/national communication channels that practitioners most often
use.

Title/description URL
http://

Several practice abstracts may be needed for one project, depending
on the size of the project and the number of

Practice "abstract" 1: outcomes/recommendations which are ready for practice.

Short title in English | Marginal lands for growing industrial crops

Short summary for Marginal lands for Growing Industrial Crops (MAGIC) is a 4-year
practitioners in english on the | project and gets funding by the European Commission. The project
(final or expected) outcomes aims to promote the sustainable development of resource-efficient
(1000-1500 characters, word and economically profitable industrial crops grown on marginal
count — no spaces). Do not lands.

complete if the summary below | Industrial crops can provide abundant renewable biomass

is completed in English feedstocks for the production of high added-value bio-based

commodities (such as bio-plastics, bio-lubricants, bio-chemicals,
This summary should at least contain the | pharmaceuticals, bio-composites, etc.) and bioenergy. Most of
following information: these crops are multi-purpose and offer the opportunity to follow a
- Main results/outcomes of the iorefi f high i
activity (expected or final) cascade biorefinery concept to produce a number of high-quality

- The main practical bio-products and bioenergy, to strengthen the bio-based economy.
recommendation(s): what would be the | To achieve the project objectives, an up-to-date database of
gi}:‘eagr?jﬂg’:‘r"i‘ft/r?ee’éifr':é‘;gfe‘gt“”'t'es existing resource-efficient industrial crops will be developed with
knowledge is implemented? How can the | INformation on their agronomic characteristics, input requirements,
practitioner make use of the results? yield performance and quality traits for end use applications. In
parallel, current and future marginal lands in Europe facing natural

This summary should be as interesting | oonstraints will be mapped, characterised and analysed to provide a

as possible for farmers/end-users, using

a direct and easy understandable spatially explicit classification that will serve as a basis for
language and pointing out developing sustainable best-practice options for industrial crops. A
entrepreneurial elements which are Decision Support System (DSS) based on both MAGIC-CROPS

particularly relevant for practitioners (€.9. | gnd MAGIC-MAPS will be developed and validated with the active
related to cost, productivity etc). . .
Research oriented aspects which do not | INvolvement of farmers and end users in order to choose the most
help the understanding of the practice promising industrial crop at any geo-location in Europe.

itself should be avoided. In the long term, this strategy will foster the sustainable
development of the EU bio-based economy and will contribute to

achieving EU energy and climate targets.
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Practice "abstract" 2:

Short title in native language

Short summary for

practitioners in native language
(can be the language of the

coordinator / one of the partners
- otherwise in English) (1000-
1500 characters, word count —
no spaces).

This summary should at least contain the
following information:

- Main results/outcomes of the activity
(expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities to
the end-user if the generated knowledge
is implemented? How can the practitioner
make use of the results?

This summary should be as interesting as
possible for farmers/end-users, using a
direct and easy understandable language
and pointing out entrepreneurial elements
which are particularly relevant for
practitioners (e.g. related to cost,
productivity etc). Research oriented
aspects which do not help the
understanding of the practice itself should
be avoided.

www.magic-h2020.eu

Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
outcomes/recommendations which are ready for practice.

Definition and classification of marginal lands suitable for industrial
crops in Europe

Industrial crops will provide feedstocks for bio-based applications,
thereby, will foster the bioeconomy and provide diversification
opportunities to farmers. MAGIC project has identified and mapped
those marginal lands across Europe where industrial crops (oil,
lignocellulosic, carbohydrate and specialty crops) could be grown in a
sustainable way.

This mapping was based on a previous classification of marginal lands
according to features such as:

-Biophysical constraints, considering adverse climate due to low
temperature, dryness, or excessive wetness; analysing soil problems
such as adverse chemical composition, low fertility, or limitations in
rooting; and paying attention to adverse terrain due to steep slope.
-Socio-economic constraints regarding limited access to markets,
difficult accessibility and bad infrastructure.

-Sustainability, since the impact of growing industrial crops depend
very much on whether other land uses are replaced by the industrial
crops (leading to potential competition with food production); on
whether biodiversity and other ecosystem services will be affected;
and on what industrial crops and what management systems are to be
used.

Moreover, to determine whether a land is suitable for growing
industrial crops or not, four key main features of the terrains classified
as marginal lands must be pointed out: land can be marginal for
agricultural use, but not for forestry use; marginality refers to the
mentioned biophysical and socio-economic constraints; there are
synonymous uses of “marginal lands” (abandoned farmland, low
productivity, etc.); and that “marginality” is a dynamic feature which
can change in time.
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Practice "abstract" 3:

Short title in native language

Short summary for

practitioners in native language
(can be the language of the

coordinator / one of the partners
- otherwise in English) (1000-
1500 characters, word count —
no spaces).

This summary should at least contain the
following information:

- Main results/outcomes of the activity
(expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities to
the end-user if the generated knowledge
is implemented? How can the practitioner
make use of the results?

This summary should be as interesting as
possible for farmers/end-users, using a
direct and easy understandable language
and pointing out entrepreneurial elements
which are particularly relevant for
practitioners (e.g. related to cost,
productivity etc). Research oriented
aspects which do not help the
understanding of the practice itself should
be avoided.

www.magic-h2020.eu

Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
outcomes/recommendations which are ready for practice.

Mapping marginal lands for growing industrial crops

The purpose of the MAGIC mapping is to characterize and analyse
projections for current and future marginal lands in Europe facing
natural constraints.

Identified MAGIC marginal lands are defined as: “Lands having
limitations which in aggregate are severe for sustained application of a
given use and/or are sensitive to land degradation, as a result of
inappropriate human use, and/or have lost already part or all of their
productive capacity as a result of inappropriate human use”. The
elements that were considered in building the classification include
biophysical limitations clustered in six main groups. In addition, the
resulting marginal land map was further classified according to, land
use management, socio-economic limitations, ecosystem services and
drives and pressures influencing the ecosystem functions.

As a result, in total 29% of the agricultural land (i.e. land classified as
agricultural by Corine Land Cover since 1992) in the European Union
are classified as marginal. The most common limitations are rooting
limitations, with 12% of the agricultural area. This is followed by
adverse climate and excessive soil moisture occurring in respectively
11% and 8% of the agricultural land.

The spatial explicit classification created by MAGIC will serve as a
basis for developing sustainable best-practice options for industrial
crops in Europe. In addition, the spatially explicit map database is
accessible via the project website and will be maintained and further
improved during the project’s lifetime and at least five years beyond
the project completion. Visitors to the public website can access the
map to inform themselves about the marginal land status in their
region but can also help to evaluate the quality of the map.
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Practice "abstract" 4:

Short title in native language

Short summary for

practitioners in native language
(can be the language of the

coordinator / one of the partners
- otherwise in English) (1000-
1500 characters, word count —
no spaces).

This summary should at least contain the
following information:

- Main results/outcomes of the activity
(expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities to
the end-user if the generated knowledge
is implemented? How can the practitioner
make use of the results?

This summary should be as interesting as
possible for farmers/end-users, using a
direct and easy understandable language
and pointing out entrepreneurial elements
which are particularly relevant for
practitioners (e.g. related to cost,
productivity etc). Research oriented
aspects which do not help the
understanding of the practice itself should
be avoided.

www.magic-h2020.eu

Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
outcomes/recommendations which are ready for practice.

MAGIC Tools

MAGIC project has developed four databases’ tools. MAGIC MAPS is
an online service that features and presents the European marginal
lands. It allows to consult at local administration level (LAU1) not only
the overall percentage of agricultural lands facing marginal conditions
over the selected area, but also the extension of area affected by
specific constraints such as chemicals, climate, fertility, rooting, terrain
and wetness. This information is shown over an ArcGIS Web App
where those LAU with higher marginality rates are represented in
darker colours.

Alternatively, MAGIC-CROPS is an Excel database that offers detailed
description of 37 industrial crops. Crop performance is provided
according to different parameters such as dryness, soil moisture,
drainage, texture, rooting depth, salinity, acidity, pollutants etc. It also
includes agronomical information such as the fertilization needs,
adequate temperature, cycle, harvesting period, harvesting method,
possible applications use they may have, etc. This tool is excellent to
increase farmers' knowledge and encourage them to cultivate a crop
that suits most under their land and market conditions.

MAGIC DSS shows practical information on (i) average rate of
marginal lands, (ii) marginal land types (climate, moisture, soil,
rooting, fertility and chemicals) (iii) marginal area in km2 and (iv) types
of potential crops suitable for cultivation in these marginal areas. All
the information is automatically recalculated depending on the chosen
area, it is also possible to filter by country (resolution provided at a
LAU2 level).

Bio2Match was created in S2Biom-project and it has been expanded
in MAGIC project. There is a practice abstract which explains in detail
how it works.
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Practice "abstract" 5:
Short title in English

Short summary for
practitioners in english on the
(final or expected) outcomes
(1000-1500 characters, word
count — no spaces). Do not
complete if the summary below
is completed in English

This summary should at least contain the
following information:

- Main results/outcomes of the
activity (expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities
to the end-user if the generated
knowledge is implemented? How can the
practitioner make use of the results?

This summary should be as interesting
as possible for farmers/end-users, using
a direct and easy understandable
language and pointing out
entrepreneurial elements which are
particularly relevant for practitioners (e.g.
related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.

www.magic-h2020.eu

Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
outcomes/recommendations which are ready for practice.

| Bio2Match tool

Bio2Match is an internet tool created to guide the user for matching
industrial crops with their associated conversion technologies. This
is done by combining two databases, biomass information and
conversion technologies. The biomass properties can be affected
by the plant and wood species, the soil, the harvesting time and
climate, the part of the plant or wood considered and the type of
fertilization.

Firstly, the tool checks if the biomass is suitable for the conversion,
taking into account the post-harvesting biomass properties that are
inalterable. For instance, ash, cellulose, hemicellulose, nitrogen,
and chlorine content. Secondly, a match is generated when the
technology criteria are met by the biomass properties.
Subsequently, a second match can be made by checking the
physical biomass properties, such as dimensions or humidity
content.

If there is no match, the device will suggest the physical properties
needed to alter, to make the conversion possible. This tool also
provides biomass pre-treatment recommendation.

Bio2Match was created in S2Biom-project, which incorporated
lignocellulosic crops and their associated conversion technologies.
However, it has been expanded in MAGIC project, including the
industrial MAGIC crop database and the corresponding
technologies.

The tool is available on the MAGIC-website: http://magic-
h2020.eu/bio2match-tool/. The biomass database and technology
database can be downloaded on the website. Additionally, there is a
guide and a tutorial video available for the users, in order to get
them familiarized with the tool.
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Practice "abstract" 6:

Short title in English

Short summary for
practitioners in english on the
(final or expected) outcomes
(1000-1500 characters, word
count — no spaces). Do not
complete if the summary below
is completed in English

This summary should at least contain the
following information:

- Main results/outcomes of the
activity (expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities
to the end-user if the generated
knowledge is implemented? How can the
practitioner make use of the results?

This summary should be as interesting
as possible for farmers/end-users, using
a direct and easy understandable
language and pointing out
entrepreneurial elements which are
particularly relevant for practitioners (e.g.
related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.

www.magic-h2020.eu
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Handbook with factsheets of the existing resource-efficient industrial
crops

MAGIC consortium has gained an extensive knowledge on
industrial crops by coordinating and participating in several relevant
national & EU projects. This experience has allowed to create a
handbook with fact sheets of the existing resource-efficient
industrial crops. In them, useful agronomic information is presented
in a synthetic way.

Although not all aspects were available for each crop, most
factsheets present information on crop features such as varieties,
soil and climate preferences, soil preparation and sowing, water and
fertilization needs, yields, uses, qualitative traits, harvesting,
handling, storing, environmental impacts and risks associated with
cultivation (diseases, insects and weed control).

All this information was supported by a thoroughly research work on
literature, position papers, project reports, etc. In total, twenty
factsheets are available for the following crops:

. Amaranth

. Calendula

. Camelina

. Caper spurge

. Castor bean

. Crambe

. Ethiopian mustard
. Flax

. Industrial hemp
. Kenaf

. Nettle

. Pennycress

. Poplar

. Safflower

. Sorghum

. Spartium

. Sunflower

. Sunn hemp

. Switchgrass

. Wild tobacco

All the factsheets can be found at MAGIC website over the
Reports&Deliverables tab (D1.5 — Handbook with fact sheets of the
existing resources-efficient). In addition, MAGIC has created
MAGIC-CROPS, a database that provides a description of 37
industrial crops suitable for growing on marginal land in Europe
where more information can be found. You can also access
MAGIC-CROPS through the main page of MAGIC website.
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Inventory on available harvesting technology for industrial crops on
marginal lands

The apparent lack of appropriate machinery significantly affects
farmers' perception of the possibility to cultivate industrial crops.
Thus, the development of a comprehensive inventory on currently
available harvesting systems of industrial crops on marginal land
has been considered as a need in the MAGIC project. This
inventory gathers information obtained from direct data collection in
previous projects, scientific literature review and market analysis on
the current existing technologies used to harvest non-food crops in
marginal lands and included in the MAGIC CROPS database.

The inventory document is organized in fact-sheets representing an
“easy-to-find” and “easy-to-use” instrument for final users, providing
a rapid identification of the principal mechanized harvesting
solutions for a specific crop, according to the final use of the
biomass. For each crop a traffic light is included to provide
indications about the status of knowledge on harvest technologies.
In total, twenty factsheets are available for the following crops:

. Sorghum bicolor L.

. Camelina sativa L.

. Crambe abyssinica L.

. Ricinus communis L.

. Panicum virgatum L.

. Miscanthus x giganteus

. Arundo donax L.

. Agropyron elongatum (Host)
. Brassica carinata L.

. Cannabis sativa L.

. Phalaris arundinaceae L.

. Carthamus dictorius L.

. Cynara cardunculus L.

. Thlaspi arvense L.

. Salix spp

. Populus spp

. Robinia pseudoacacia L.

. Ulmus pumila L.

. Saccharum spontaneum L.
. Lupinus mutabilis Sweet

Factsheets can be found at MAGIC website over the
Reports&Deliverables tab (D5.1 — Inventory on available harvesting
technology for industrial crops on marginal lands).
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| Long-term field trials with industrial crops on marginal land

One of the expected results of the MAGIC Project will be a
comprehensive overview of the long-term performance potential of
industrial crop cultivation on marginal land in Europe. For this
purpose, the results of several long-term field trials with important
industrial plants such as Miscanthus, Giant Reed, Reed Canary
Grass, Camelina, Hemp and Poplar, which are carried out Europe-
wide under the most important marginal growth conditions such as
adverse rooting conditions, adverse climatic conditions and
unfavourable terrain, will be compiled and evaluated. Many of these
field trials are still on-going. In particular, the best low-input
agricultural cultivation strategies for the crop categories ‘tillage’,
‘nitrogen fertilization’, ‘weed control’ and ‘irrigation’ will be identified.
Practitioners should benefit from the results by implementing low-
input agricultural practices for industrial crop cultivation, which are
adapted to both the marginality conditions of their locations and to
the market requirements in their region. It is assumed that this will
increase both the overall income of the farms and the net profit due
to higher biomass yields (and qualities) and higher production
efficiencies. In addition, to these direct benefits, it is expected to
bring indirect benefits through improved legal frameworks resulting
from the policy recommendations.
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| Miscanthus cultivation on marginal land in southwest Germany

In 2012 and 2014, several field trials with Miscanthus (a perennial
C4 grass for combustion and other conversion routes) were carried
out at various marginal sites in southwest Germany. The most
severe marginality conditions at one of these sites ('OLI') are a
combination of adverse root conditions (shallow soil (26 cm) and
stoniness (20%)) and low temperatures (frost and short vegetation
period). At OLI, six genotypes of Miscanthus were established in
2014 (~1 plantlet/m?). Weeding was performed by hand in 2014 and
2015. The harvest was carried out each year in spring starting from
2016. No fertilization was applied. The previous crop was
grassland. The estimated accumulated dry matter yields of the first
three growing seasons (2015, 2016 and 2017) range between 12.4
t/ha (GNT 4) and 30.9 t/ha (Miscanthus x giganteus). These
preliminary results suggest that low-input cultivation of Miscanthus
on shallow stony soil under low temperature conditions may be a
success depending on the genotype. Miscanthus x giganteus is
expected to provide high dry matter yields (in relation to the given
marginal growing conditions) also in the following seasons.

The expected main recommendation of these results is that farmers
should consider the possibility of growing Miscanthus x giganteus
on marginal areas similar to those of OLI (shallow stony soil + low
temperature). In addition to economic benefits such as high
biomass yields, low external inputs (fertilizers, pesticides) and low
labour intensities (except for the establishment procedure), there
are a number of eco-systemic advantages of Miscanthus x
giganteus over annual cultivation systems such as improved soil
fertility, habitat networking and reduced soil erosion.
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Miscanthusanbau auf Marginalstandorten in Stiddeutschland

In den Jahren 2012 und 2014 wurden an verschiedenen
Marginalstandorten im Siidwesten Deutschlands mehrere
Feldversuche mit Miscanthus (einem mehrjahrigen C4-Gras fur die
Verbrennung, Biogasproduktion und andere Konversionsarten)
durchgefiihrt. Die starksten Marginalitdtsbedingungen an einem
dieser Standorte ("OLI") sind eine Kombination aus unglinstigen
Bodeneigenschaften (Flachgriindigkeit (10 - 20 cm) und ein hoher
Steinanteil im Oberboden (50%)) und niedrigen Temperaturen
(Frost und kurze Vegetationszeit). Am OLI wurden 2014 sechs
Genotypen von Miscanthus etabliert (~1 Planze/m?). In den Jahren
2014 und 2015 wurde das Unkraut mechanisch entfernt. Geerntet
wurde ab 2016 jedes Jahr im Fruhjahr. Auf eine Diingung wurde
verzichtet. Die vorherige Kultur war Griinland. Die geschatzten
kumulierten Trockenmasseertrage der ersten drei
Vegetationsperioden (2015, 2016 und 2017) liegen zwischen 12,4
t/ha und 30,9 t/ha. Diese vorlaufigen Ergebnisse deuten darauf hin,
dass ein extensiver Anbau von Miscanthus auf flachem steinigem
Boden in Kombination mit niedrigen Temperaturbedingungen ein
Erfolg sein kann. Es wird erwartet, dass Miscanthus x giganteus
auch in den folgenden Jahren hohe Trockenmasseertrage liefert.
Die erwartete Hauptempfehlung ist, dass die Landwirte die
Mdglichkeit in Betracht ziehen sollten, Miscanthus x giganteus auf
Marginalstandorten anzubauen, die denen vom OLI &hneln. Neben
wirtschaftlichen Vorteilen wie hohen Biomasseertragen, geringem
Einsatz von Arbeitsmitteln und niedrigen Arbeitsintensitaten gibt es
bei Miscanthus gegentber einjahrigen Anbausystemen eine Reihe
von O6kosystemischen Vorteilen wie verbesserte Bodenfruchtbarkeit,
Habitatvernetzung und geringere Bodenerosion.
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| Switchgrass cultivation on marginal land in central Greece

Two Switchgrass field trials were established by seeds in 1998 on
marginal land located in central Greece and are still on-going. The
aim was to identify the appropriate cultural practices of Switchgrass
when grown on marginal land. Tested factors were: 10 varieties in
the first and 5 in three nitrogen rates (0, 75 and 150 kg N/ha) in the
second. Varieties were: Caddo, Alamo, Blackwell, Cathage, Cave-
in-rock, Forestburg, Kanlow, Pangburn, SL 93-2, SL 93-3, SL 94-1,
SU 94-1 and Summer.

Biomass yields were maximized in the second growing period and
come up to 20 t/ha (oven-dried), almost double to yields recorded at
first year. In the 3rd year a yield reduction was measured from 5%
to 20%. Yields reduction continued in year 4 and for more than a
decade the dry matter yields varied from 12 to 14 t/ha. Further
reduction was recorded from 18th till 20th year of the plantation and
the mean dry yields varied from 8 to 10 t/ha during this period.
During two decades lowlands varieties gave always higher yields
but the superiority of lowland over upland was quite profound till the
6th growing period. Lowland varieties were higher with stronger
stems and thus had higher lodging resistance than upland ones.
Lodging problems were recorded for the upland varieties at the mid-
point of the tested years and at the end of summer, after strong
rainfall with high winds. In the first years, no significant effect of
nitrogen fertilization on growth and yields was recorded. From year
6 to 20 dry yields for switchgrass varieties were always higher in the
plots that received 150 kg N/ha as top fertilization. From 18th
growing season the plantation began to look quite old and the tiller
density had been greatly reduced. The average mean yields of
switchgrass (oven-dried) fields was 12 t/ha.
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KaAAiépyeia o€ TTepiBwplakr] yn NG KevipikAg EANGSag

To 1998 mrpayuaToTroif®nkav dUo SOKIPESG OTOV TOUEA TOU
switchgrass a1mé ammépoug o€ 0pIaKES EKTATEIG TTOU BpioKovTal oThv
KevTpikl EAAGOQ Kal BpiokovTal akdun o€ e€EAIEN. O oTdx0G ATAV Va
EVTOTTIOTOUV Ol KATAAANAEG TTOMITIOTIKEG TTPAKTIKEG TOU Sswitchgrass
o6t1av KaAAigpyouvTal ag TrepIBwplakr] yn. O1 TTapAyovTeG TToU
eAéyxOnkav ATav: 10 TToIKIAIEG TO TTPWTO Kal 5 o€ TpeIg pubuoug
afwrou (0, 75 kai 150 kg N/ha) atn deutepn. O1 TToIkIAieg ATaV:
Caddo, Alamo, Blackwell, Cathage, Cave-in-rock, Forestburg,
Kanlow, Pangburn, SL 93-2, SL 93-3, SL 94-1, SU 94-1 kai
Summer.

O1 ammoddoeig TnG Biopdlag peyiaTotroidnkav katé tn deuTepn
TEPiIodO KaANIEpyElag kal avépxovTal o€ 20 Tovoug/ekTdplio (puyn),
oXedov dITTAGOIEG aTTO TIG ATTOOOCEIG TTOU KATAYPAPNKAV KATA TO
TPpwTo £T10G. KaTd TO 30 £T0G HETPABNKE YEiwan TNG atrddoong atd
5 % o€ 20 %. H peiwon Twv amodéoewv ouvexioTnke Katd 1o €106 4
Kal yia TTEPICOOTEPO ATTO HIa OEKAETIA Ol aTTOdOCEIG ENPAG UANG
KupaivovTav ato 12 £éwg 14 tévoug/ekTdpio. Mepaitépw ueiwon
onuewdnke atrd 10 180 £wg 10 200 £TOG TNG QUTEIAG KAl Ol JECEG
&npég ammododoelg kupaivovtav atmo 8 éwg 10 Tévoug/ekTdpio KaTd
TNV TTEPiIodo auTr. Katd 1n didpkeia U0 SEKAETIWV TTEDIVWIV
TTOIKINWYV €8Ivav TTAvTa uynAOTEPEG ATTOBACEIG, OAAG N
AVWTEPOTNTA TWV TTEBIVWV OTA OpeIva €6a@n ATav apKeTd Babid
péXPI TNV 6n TTepiodo avaTTTugng. O edivég TTOIKIAIEG ATV
UYNAOGTEPEG HE IOXUPOTEPOUG HIOXOUG Kal £TOI €ixav JEYAAUTEPN
avToxrn oTo KataAupa ato O, T Ta opeivd. Karaypdenkav
TTPORAANATA OTEYAONG VIO TIG OPEIVES TTOIKINIEG OTA HECTA TWV
QOKIJOOUEVWV ETWV KAl 0TO TEAOG TOU KaAOKaAIpIoU, YETA aTTd
EvToveG BPoXoTTTWOoEIG uE duvaTtolg avéuoug. Katd Ta TpwTa €T,
dev KATaypd@nKe Kapia onuavTikA TTidpacn Tng yoviduoTroinong Tou
afwTou aTnv avdaTTugn kai Tig amodooelS. Ao 10 6 £wg 10 20 ol
ENpEG amoddoEIg yia TIG TTOIKIAIEG switchgrass ATav TavTa
uynAdTepeg OTIG ekTAoEIg TTou €AaBav 150 kg N/ha wg kKopugaia
yovipgotroinon. Ao tnv 18n kaAAiepynTikA TTEPiI0dO N guTeia dpyxioe
va QaiveTal apKeTA TTOAIA KAI N TTUKVOTNTA TWV YEWPYWV EiXE
MeEIWBEl onpavTikd. H yéon péon ammdédoon Twv ediwyv switchgrass
(pe Enpavon) Atav 12 t/ha.
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Scots Pine long-term field trials in Latvia

In Northern Europe Scots Pine (Pinus sylvestris) is one of the most
often planted tree species in plantations. When planted in abandoned
agricultural land and intensively tended, Pine successfully takes root in
open areas. 15-year-old plantations in 7 sites were evaluated. Overall,
the growth of plantation Pine is evaluated as average or good, yet it
grows best in naturally dry podzolic sandy, sod-podzolic sandy loam
and gravelly loam soils. When plantation is established on marginal or
abandoned agricultural land, Scots Pine shows slow development in
the first 5 years (on average 0.10 to 0.15 m/year). Diameter at Breast
Height (DBH, 1.3 m) is reached at 6 - 8 years, and the growth of Pines
increase at this age. 15-year plantation Pine on agricultural land
shows the same DBH parameters that are found on forest land at 25 -
28 years and average height at 16 -18 years. The stock volume of
well-growing plantation Pine may by the age of 15 be as high as 80 to
155 m3/ha, and by 22 years reach even 243 m3/ha. Pine plantations
produce the highest stock volume in podzolic, cultivated, and sod-
podzolic soils, where the stock volume for 15 to 16-year Pine is 112 to
155 m3/ha, with the current volume growth 5 to 8 m3/ha. Above
ground biomass analysis show that in plantations 12 - 15-year-old tree
has total biomass of 137 - 190 kg consisting of stem biomass 70 - 149
kg (51 - 78%) and crown biomass 67 - 42 kg (49 - 22%). Agricultural
land can be too fertile for Scots Pine, leading to rapid growth, but also
to development of thick lateral branches, which decreases wood
quality and even stock volume. Therefore, it is important to prune the
trees and carry out thinning no later than at 14 - 15 years of age.
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Parastas priedes ilgtermina izméginajuma pétjjumiLatvija

Ziemeleiropa, parasta priede (Pinus sylvestris) ir viena no biezak
staditajam koku sugam meza, bet ne lauksaimniecibas zemju
apmezojumos. Stadot pamestas lauksaimniecibas zemés un intensivi
kopjot, priede ir ieaudz&jama atklatas platibas. 15 gadigos stadijumos
7 vietas, dazados apstaklos vértétas apmezoSanas sekmes. Priezu
plantaciju mezu augsSana vertéjama ka vidéja vai laba, tomer ta
vislabak jatas dabiski sausas podzola, velénu podzolétds malsmilts un
olainas malsmilts augsnés ar nepaaugstinatu grunts adens limeni).
Kad plantaciju izveido uz marginalas zemes, parasta priede uzrada
Ieénu attistibu pirmajos 5 gados (vidgji 0,10 l1dz 0,15 m gada-1).
Diametrs krasu augstuma (DBH, 1,3 m) tiek sasniegts 6 - 8 gados,
paatrinas priezu augSana.

15 gadu vecuma plantaciju meza augusiem kokiem DBH parametri
atbilst mezos 25 - 28 gadus auguSiem kokiem. Vid€&jais priezu
augstums plantaciju meza 15 gados ir "dzigs 16 -18 gadus veciem
meza augusiem kokiem. Priezu stadijuma kraja 15 gadu vecuma varié
no 80 I1dz 155 m3/ha, bet 22 gadu laika sasniedz pat 243 m3/ha.
Priezu stadijumos vislielako krajas apjomu iegist podzolaugsnés,
kultGraugsnés un velénu podzolétas augsnes, kur 15 [1dz 16 gadu
parastas priedes krajas apjoms ir 112 Iidz 155 m3/ha, un ikgadéjais
krajas pieaugums ir 5 [1ldz 8 m3/ha. Virszemes biomasa 12 —15 gadus
vecu koku stadijumos varié no 137 Iidz 190 kg, (stumbrs 70 —149 kg
(51 -78%) un vainagi 67 —42 kg (49 —22%)). Lauksaimniecibas zeme
var bat parak augliga, parlieku strauja parastas priedes aug$ana
saistita ar kupla vainaga un daudzu sanzaru veido3$anos, tas
samazina stumbra — balka koksnes kvalitati un pat to koksnes krajas
apjomu. Tapéc ir svarigi atzarot mérkkokus un veikt kokaudzes
retinaSanu jau 14 — 15 gadu vecuma.
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Biomass yield from Willow cultivated in 4-year harvest cycle on
marginal land in Poland

In this study, the biomass yield and morphological traits of plants were
reported from a field trial with six genotypes of Willow, cultivated in
northern Poland. Willow was planted using a pole cutting system,
which is called Eco-Salix. Two planting densities were selected: 5,200
and 7,400 plants/ha at two marginal sites. The first site had heavy
textured clay soil and the second site was located on peaty muck soil.
The aim of this study was to determine the morphological traits of
plants and the biomass yield of six Willow genotypes (clones and
varieties) under low-input agriculture on two marginal soils with a
quadrennial harvest cycle. In the field trial, the average Willow
biomass yield of dry matter was 7.87 t/ha. The new variety Ekotur had
higher yield and more favourable morphological traits compared to
other registered Polish varieties. The Willow biomass yield obtained on
peat muck soil was significantly higher than from Willow grown on
heavy textured clay soil. Eco-Salix system could be effective if used:
(i) in regions of low forest coverage to increase bhiodiversity; (ii) on
lands permanently or periodically too wet; (iii) and on land where
heavy machinery cannot be used for soil preparation. The Eco-Salix
system has the potential to produce high yields of Willow biomass
under conditions of low-input agriculture (no or reduced tillage, and a
limited number of other management practices) using poles on
marginal soils. Furthermore, Ekotur (Salix viminalis) and cv. Doutur (S.
alba) can be recommended for cultivation due to high biomass yield on
peat-muck soil. When converting land to bioenergy production, the
Eco-Salix system can be used on marginal lands and can provide
additional environmental and financial benefits.
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Plon biomasy wierzby uprawianej w 4-letniej rotacji zbioru na gruntach
marginalnych w Polsce

W doswiadczeniu tym okreslono plon biomasy i cechy morfologiczne
szesciu genotypdw wierzby, uprawianych w potnocnej Polsce.
Doswiadczenie zatozono za pomocg zywokotéw (nieukorzenionych
peddéw o diugosci 2.4 m) tak zwanym systemem Eko-Salix.
Zastosowano dwie gestosci sadzenia: 5 200 i 7 400 roslin na hektar
na dwoch gruntach marginalnych. Pierwsze stanowisko potozone byto
na ciezkiej glebie ilastej, a drugie znajdowato sie na glebie torfowo-
murszowej. Celem badan byto okreslenie cech morfologicznych roslin i
produkcyjnosci szesciu genotypéw wierzby (klonéw i odmian) bez
uprzedniej uprawy na dwdéch glebach marginalnych w czteroletnim
cyklu zbioru. Sredni plon suchej biomasy wierzby z do$wiadczenia
wynosit 7,87 t/ha. Nowa odmiana Ekotur data wyzszy plon i miata
korzystniejsze cechy morfologiczne w poréwnaniu do wczesniej
zarejestrowanych polskich odmian. Plon biomasy wierzby uzyskany na
glebie torfowo-murszowej byt znacznie wyzszy niz z wierzby
uprawianej na ciezkiej glebie ilastej. Mozna wnioskowag, ze system
Eko-Salix moze by¢ skuteczny, jezeli jest stosowany: (i) w regionach o
niskiej lesistosci, w celu zwiekszenia réznorodnosci biologicznej; (ii) na
gruntach trwale lub okresowo zbyt mokrych (gleby ciezkie gliniaste i
ilaste, gleby torfowe); (iii) oraz na gruntach, gdzie maszyny rolnicze sg
zbyt ciezkie i nie mogg by¢ uzyte do przygotowania gleby. System
Eko-Salix moze da¢ wysokie plony biomasy wierzby w warunkach
rolnictwa niskonaktadowego (brak lub ograniczona uprawa i niska
liczba innych zabiegdéw agrotechnicznych) przy uzyciu zywokotéw na
glebach marginalnych. Ponadto, odmiana Ekotur (Salix viminalis) i cv.
Doutur (S. alba) mogg by¢ zalecane do uprawy na glebie torfowo-
Mmurszowej.
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Short rotation poplar and willow cultivated on marginal land as a
source of energy in Poland

Poplar and willow are two species of short rotation coppices cultivated
in Poland in the area of about 15,000 ha. These species can be grown
on various soils, including marginal soils, both organic and mineral. In
the MAGIC project, in Poland, willow and poplar were grown on two
soil stands: heavy (clay) and light (loamy sand). After three years of
cultivation the yield energy value of poplar and willow biomass
acquired from heavy soil was very low and amounted to 27.21 and
14.34 GJ/halyear, respectively. In turn, on light soil, these yields were
much higher: 104 and 117 GJ/halyear, for poplar and willow,
respectively. Willow had better thermophysical properties as solid
biofuel. It contained less moisture (50.1%) compared to poplar
(52.2%). Willow also had less ash (1.37% d.m.) and nitrogen (0.59%)
than poplar (1.71% d.m. and 0.74% d.m., respectively). The above
properties indicate that poplar can be used for the production of heat
and electricity. Fresh wood chips of these species can be combusted
in industrial boilers, without the need for additional drying, while after
drying, they can be used in small household boilers or used for the
production of industrial pellets of ENplus B class.
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Topola i wierzba uprawiana w krotkich rotacjach na gruntach
marginalnych jako zrédto energii

Topola i wierzba to dwa gatunki krzewdw uprawianych w krotkich
rotacjach w Polsce na obszarze uprawy okoto 15 000 ha. Gatunki te
moga by¢ uprawiane na réznych glebach, w tym marginalnych,
zar6wno organicznych jak i mineralnych. W projekcie Magic, w Polsce,
wierzbe i topole uprawiano na dwéch typach gleb: ciezkiej (ile
zwyktym) oraz lekkiej (piasku stabogliniastym). Po trzech latach
uprawy warto$é energetyczna plonu biomasy topoli i wierzby z gleby
ciezkiej byta bardzo niska i wynosita odpowiednio 27,21 i 14,34
GJ/halrok. Z kolei na glebie lekkie plony te byt znacznie wyzsze: 104 i
117 GJ/halrok, odpowiednio dla topoli i wierzby. Lepszymi cechami
termofizycznymi jako paliwo biomasowe cechowata sie wierzba.
Zawierata ona mniej wilgoci (50,1%) w poréwnaniu do topoli (52,2%).
Wierzba miata réwniez mniej popiotu (1,37% s.m.) i azotu (0,59%) niz
topola (odpowiednio 1,71% s.m. i 0,74% s.m.). Powyzsze wiasciwosci
wskazujg na mozliwos¢ zastosowania topoli do produkcji energii
cieplnej i elektrycznej. Swieze zrebki tych gatunkéw moga byé spalane
w kottach przemystowych, bez potrzeby dodatkowego dosuszania,
natomiast po dosuszeniu mogg one by¢ wykorzystane w matych
kottach przydomowych lub wykorzystane do produkcji peletu
przemystowego o klasie ENplus B.
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Short title in English | Siberian EIm long-term field trial in Spain

Short summary for Siberian EIm (Ulmus pumila L.) is a hardy and fast-growing tree that
practitioners in english on the | features greater resistance to Dutch EIm disease than other species
(final or expected) outcomes in genus Ulmus. Drought tolerance, adaptation to different
(1000-1500 characters, word environments and sprouting capacity suggest that this plant species
count — no spaces). Do not could be grown as a short rotation energy/industrial crop.

complete if the summary below | Siberian Elm was planted in two plots in 2009 and 2010 in marginal
is completed in English land in Soria province (North-Central Spain). The marginality factors

were climate (low temperature) and soil (texture, stoniness, organic
This summary should at least contain the | matter). In 2009, two plant densities (3,333 and 6,666 plants/ha)
following information: under two irrigation regimes (2,000 and 4,000 m3/ha) were

- Main results/outcomes of the . . . ! .
activity (expected or final) |mplgment¢d and one plant density was established in ralnfe'd .
- The main practical conditions in 2010. Furthermore, two crops cycles were studied in
recommendation(s): what would be the | each plot.

gati}:‘eag?cﬁi:;"i‘ft’}:’sréeefgggfe‘gt“”i“es The results for a nine year period confirmed that Siberian Elm is a
knowledge is implemented? How can the | fast-growing woody species, adapted to the harsh climate of Soria:

practitioner make use of the results? cold winters, frosts, and wind. It is also resistant to pests and
diseases since no pesticide treatment has been carried out.

This summary should be as interesting | gjnarian Elm prefers well-drained soils, although it also tolerates a

as possible for farmers/end-users, using

a direct and easy understandable wide variety of adverse conditions, such as soils with low organic
language and pointing out matter content and flooding situations.
entrepreneurial elements which are Yield was strongly influenced by the amount of irrigation water

particularly relevant for practitioners (e.g. ; ; i ; ;
related to cost, productivity etc). applied, planting densities and crop cycle. Maximum yields were

Research oriented aspects which do not | OPtained with planting densities of 6,666 and 3,333 trees/ha

help the understanding of the practice cropped every 3 and 4 years, respectively. The yield ranged

itself should be avoided. between 4 - 7.5 t/ha.

The composition of the biomass was: ash content 3.0%, 48.0% C,
6.0% H, 0.5% N and Gross Calorific Value (GCV) of 19.2 MJ/kg.

Short title in native language Ensayo de campo a largo plazo con olmo siberiano en Espafia
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El olmo de Siberia (UImus pumila L.) es una especie de rapido
crecimiento, con mayor resistencia a plagas y enfermedades que
otras especies del género Ulmus. Es tolerante a la sequia, se
adapta a diferentes condiciones ambientales y tiene alta capacidad
de rebrote, pudiendo utilizarse como cultivo energético o industrial
en corta rotacion.

Se establecieron dos parcelas de olmo de Siberia en tierras
marginales de la Provincia de Soria en distintas fechas: noviembre
de 2009 y abril de 2010. Los factores de marginalidad en ambas
parcelas son debidos a las bajas temperaturas y las condiciones
del suelo (textura, pedregosidad, materia organica). En la parcela
establecida en 2009 se estudiaron dos densidades (3.333 y 6.666
plantas/ha) y dos regimenes hidricos (2000 y 4000 m3/ha),
mientras que en la parcela establecida en 2010 se ensay0 una
densidad de 3.333 plantas/ha en secano. Ademas, en cada parcela
se estudiaron dos turnos de corta, cada 3 y 4 afos.

Los resultados obtenidos en los 9 afios de crecimiento muestran
que el olmo es una especie de rapido crecimiento, adaptado al
clima duro de Soria: inviernos frios, heladas y viento. Es una
especie resistente a plagas y enfermedades ya que no ha sido
necesario aplicar tratamientos fitosanitarios. Aunque prefiere suelos
bien drenados, tolera situaciones de encharcamiento puntuales o
baja materia organica.

Los rendimientos de biomasa dependieron de la cantidad de riego
aplicada, la densidad de plantacién y el ciclo de cultivo,
obteniéndose las mayores producciones con densidades de 6.666
plantas/ha en ciclos de 3 afios y 3.333 plantas/ha en ciclo de 4
afios. El rendimiento de biomasa varié entre 4-7,5 t/ha.

La composicion de la biomasa fue: cenizas 3,0 %; C 48,0 %; H 6,0
%; N 0,5 %; PCS 19,2 MJ/kg.
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Tall Wheatgrass long-term field trial in Spain

Perennial grasses have been envisaged by the scientific community
as an interesting group of plant species for the sustainable production
of biomass in marginal land in terms of crop diversification, improved
control of soil erosion and recovery of soil organic matter content.
Compared with annual grain crops, perennial biomass crops require
fewer inputs, produce more energy and reduce Greenhouse Gas
(GHG) emissions than annual cropping systems.

In 2010 and 2013, field trials with Tall Wheatgrass were carried out in
two marginal lands in Soria province (North-Central Spain). The
marginality factors were climate (low temperature) and soil (texture,
stoniness, organic matter). In 2010 Elytrigia elongata Alkar was
studied as single crop and mixed with other annual and perennial
species. In 2013 three Elytrigia elongata cultivars: Alkar, Szarvasi-1
and Bamar were established on a parcel.

The results obtained in an eight year period showed that Tall
Wheatgrass is a species well adapted to the hard climate conditions of
Soria with a high tolerance to drought. Moreover, it is a crop resistant
to pests and diseases since no pesticide treatment has been carried
out.

Tall Wheatgrass prefers well-drained soils, although it tolerates a wide
variety of adverse conditions, such as soils with low organic matter
content and moderate salinity. However, flooding situations should be
avoided.

Yields were between 2 and 5 t/ha. Elytrigia elongata Alkar produced
the most yield when planted as single crop. Elytrigia elongata
Szarvasi-1 produced the most yield.

The composition of the biomass was: ash content 5.2%, 46.0% C,
6.1% H, 0.6% N and Gross Calorific Value (GCV) of 18.5 MJ/kg.
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Ensayo de campo a largo plazo con agropiro en Espafia

Las gramineas perennes representan un grupo de interés para la
produccion sostenible de biomasa en tierras marginales, tanto en
términos de diversificacion de cultivos como para el control de la
erosién y la mejora del contenido de materia organica del suelo. En
comparacion con los cultivos anuales, los cultivos perennes requieren
menos insumos, gastan menos energia y reducen las emisiones de
gases de efecto invernadero.

Se establecieron dos parcelas de agropiro en tierras marginales de la
Provincia de Soria en afios distintos: 2010 y 2013. Los factores de
marginalidad en ambas parcelas son debidos a las bajas
temperaturas y las condiciones del suelo (textura, pedregosidad,
materia orgénica). En la parcela establecida en 2010 se estudio
Agropiro (Elytrigia elongata Alkar) como cultivo solo y mezclado con
otras especies anuales y perennes. En la parcela establecida en
2013, se ensayaron tres cultivares de Elytrigia elongata: Alkar,
Szarvasi-1 y Bamar.

Los resultados obtenidos en los 8 afios de crecimiento muestran que
el agropiro es una especie bien adaptada a las duras condiciones
climéticas de Soria, con alta tolerancia a la sequia. Ademas, el cultivo
es resistente a plagas y enfermedades, ya que no ha sido necesario
llevar a cabo tratamientos fitosanitarios.

Tolera situaciones de baja materia organica y moderada salinidad,
debiendo evitarse el encharcamiento del suelo.

Los rendimientos de la biomasa estuvieron entre 2-5 t/ha. Elytrigia
elongata Alkar produjo el mayor rendimiento cuando se sembré sin
mezclar en 2010. En el estudio comparativo sembrado en 2013,
Elytrigia elongata Szarvsi-1 produjo el mayor rendimiento.

La composicion de biomasa fue: cenizas 5,2 %; C 46,0 %; H 6,1 %; N
0,6 %; PCS 18,5 MJ/kg.
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Switchgrass long-term field trial in Spain

As Tall Wheatgrass, Switchgrass is a perennial grass that offers
similar advantages.

Switchgrass (Panicum virgatum L.) is a warm season C4 grass
propagated by seeds. Since the early 1990’s the crop has been
developed as an herbaceous energy crop for ethanol and electricity
production.

In 2013 trials were carried out in Badajoz Province (South-Western
Spain) under irrigation conditions. Cultivar used was Alamo. The aim
of this work was to investigate the optimal dose of seeds. Two
treatments were tested: 12 and 20 kg/ha, and minimum tillage
conditions. The volume of water applied was 3,700 m3/ha.

The results showed that it is a species adapted to sandy-loam soil and
acidic pH of 6.6. In Spain, irrigation was necessary in order to ensure
the good establishment and high biomass yields as well.

In this case, higher doses of seeds resulted in higher productions,
showing yields between 10 and 17 t/ha.

The composition of the biomass was: ash content 5.1%, 46.2% C,
5.9% H, 0.53% N and Gross Calorific Value (GCV) of 18.6 MJ/kg.

Ensayo de campo a largo plazo con switchgrass en Espafia
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El switchgrass (Panicum virgatum L.) en una graminea perenne con
ventajas similares a las del agropiro.

Se trata de una especie C4 de clima calido propagada por semillas.
Desde principios de 1990 ha sido estudiada como cultivo energético
herbaceo para produccién de electricidad y para etanol.

Los ensayos empezaron en 2013 bajo condiciones de riego en la
provincia de Badajoz (Sureste de Espafa). El cultivar ensayado fue
Alamo. El objetivo del ensayo fue investigar la dosis 6ptima de
siembra. Para ello, se ensayaron dos dosis: 12 y 20 kg/ha, en
condiciones de minimo laboreo. El volumen medio de agua aplicada
durante los afios de ensayo fue de 3.700 m3/ha.

Los resultados muestran que es una especie adaptada a suelo franco-
arenoso y pH acido de 6,6. En las condiciones de Espafia, debe
garantizarse el regadio tanto para asegurar un buen establecimiento
del cultivo como para lograr altos rendimientos de biomasa.

Los resultados muestran que las producciones de biomasa estan
relacionadas con la dosis de siembra, implicando mayores dosis un
incremento de las producciones. Los rendimientos de biomasa
estuvieron entre 10-17 t/ha.

La composicion de la biomasa fue: contenido de cenizas 5,1 %;
carbono 46,2 %; hidrégeno 5,9 %; nitrégeno 0,53 %; poder calorifico
superior 18,6 MJ/Kkg.
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Growing miscanthus on marginal lands in Ukraine

Miscanthus can grow on soils with the following types of marginality:
acidic, saline, chemically contaminated, poor in organic matter,
unfavourable soil structure, and steep slopes.

On soils with a low content of organic matter, the productivity of
miscanthus significantly depends on the type and amount of
fertilizer applied. Therefore, fertilization should be carried out taking
into account the actual removal of nutrients with the harvest.
Growing miscanthus on poor soils for seven years allows increasing
the content of organic matter in the arable soil layer by 0.37%.
There is also a positive effect of counteracting water erosion of the
soil when grown on steep slopes.

On acidic and saline soils, it is necessary to amend the soil with
lime or gypsum ameliorants before planting in doses necessary for
deoxidation of the root layer of the soil.

Variation of planting depth within 8-16 cm does not affect the
growth, development, and productivity of plants. Therefore, in
regions with cold and snowless winters, it is recommended to plant
the rhizomes deeper. Planting rhizomes in the ridges is not
recommended due to the freezing of the soil.

High-quality biomass can be obtained with the aid of foliar feeding
with a complex of microelements. This minimizes the accumulation
of heavy metals in biomass on chemically contaminated soils.
Treatment of miscanthus plants in the first and second years with
humic products can improve plant adaptation to adverse growing
conditions.

On soils with unstable soil moisture, at planting, it is recommended
to apply moisture-retaining hydrogel in the root-containing layer of
the soil or in the planting hole at the rate of 150-300 kg/ha.
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BupoluyBaHHs MicKaHTyCy Ha MapriHanbHuX 3emnsax B YKpaiHi

MickaHTyC MOXXHa BMPOLLYBaTK Ha I'PyHTax 3 TakKUMU BUAAMM
MapriHanbHOCTI: KUCHi, 3aCONeHi, XiMiyHO 3abpyaHeHi, BigHi Ha
OopraHivyHi pe4oBMHU, KAM'SSHUCTI, 3 HECMPUSATIIMBOK CTPYKTYPOHO,
PO3TaLLOBaHi Ha KPYTUX CXMmax.

Ha rpyHTax i3 HNU3bKMM BMICTOM OpraHiyHmMx peyoBuH
NPOAYKTUBHICTb MICKaHTYCY 3Ha4YHO 3aneXuTb Big BUAY W KifbKOCTI
BHeceHunx gobpue. Tomy yaobpeHHs noTpibHO npoBoanTYH 3
ypaxyBaHHAM (PaKTUYHOIO BMHOCY MOXMBHUX PEYOBUH i3 YPOXKaEM.
BupoluyBaHHs MickaHTycy Ha BigHUX r'pyHTax NpoTAroM CeMU poKiB
003BOrSE 30iNbLUNTU BMICT OpraHiyHMX pe4yoBrH B OPHOMY LUAPi
r'pyHTY Ha 0,37 %. Takox cnocTepiraeTbCa NO3NTUBHUI edekT
NPOTUAIT BOOHIM €po3sii I'PYHTY 3a BUPOLLYBAHHSA Ha KPYTUX CXMnax.
Ha kncnux i conoHutoBaTux rpyHTax nepes 3aknagaHHaM nnaHtauii
BapTO BHOCUTW, BiAgMNoBiAHO, BanHsHi abo rincosi meniopaHTn B
[03ax, HeoOXiOHMX NS PO3KUCIEHHS] KOPEHEBMICHOTO LWapy r'pyHTy.
BapitoBaHHS rMMOWHKU cafiHHS pU3oM MickaHTycy B Mexax 8—16 cm
He BMNSIMBa€E Ha picT, PO3BUTOK i MPOAYKTMBHICTIO POCNUH. Tomy, B
perioHax 3 XONOAHUMU A ManoCHIXKHUMW 3MMaMn PEKOMEHAOBAHO
caguTu pusomn rmmbwe. BucagkyBaHHSA pocnvH y rpebeHi He
BaxxaHe Yepes NPOMepP3aHHS I'PYHTY.

Biomacy BUCOKOI SIKOCTi MOXHa OTpUMaTH, AKLLO NPOBOAMTU
nosakopeHeBe MiAXMBIIEHHS KOMMMEKCOM MikpoeneMeHTis. Lie
OO03BOISIE MiHIMi3yBaT! HAaKONUYEHHA B Biomaci Bakux mMeTaniB Ha
XiMiYHO 3ab6pyaAHEHMX I'PyHTaX.

O06pobka pocnmH MicKkaHTYCy B NEpLUUIA | APYrniA pOKK BereTauii
rymaTamu J03BOJSISiE NOKPALLMTU aganTauito pocivH 0o
HECMPUATIIMBUX YMOB BUPOLLYBaHHSI.

Ha rpyHTax 3 HecTilnkum Bonoro3abesneyeHHAM Npu 3aknagaHHi
nnaHTauii peKoMeHayeTbCA BHOCUTU B KOPEHEBMICHWUIA LLap I'PYHTY
abo B nyHKy BONOroyTpuMyBad-rigporens 3 po3paxyHky 150-300
Kr/ra.
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Growing energy willow on marginal lands in Ukraine

In Ukraine, optimal conditions for willow growth exist in regions with
an annual rainfall of at least 650 mm and groundwater in July at a
depth of 0.6-2.0 m. Such places include floodplains, gullies, and
ravines, where the following soil marginality types occur: hard clay
soil, flood land, acid soil, saline soil, and peatland.

Growing willow on acid soils (pH < 5.0) is associated with the risk of
release of mobile aluminum and manganese, which is manifested in
the inhibition of root development, metabolic disorder, and,
consequently, growth retardation. Therefore, such soils should be
amended with lime ameliorants before planting in doses necessary
for deoxidation of the root layer of the soil. Gypsum should be
applied on saline soils (chestnut and light chestnut soils).

To control weeds effectively in the first years of growing one can
mulch the soil with straw or sawdust, cover the soil with agrotextile,
or mechanically destruct weeds using mulchers of plant residues.
On hard clay soils (clay content = 50%) when planting, it is
necessary to carry out ripping with ripper-cultivators to a depth of
45-50 cm at an interval of 140 cm. When soil crust occurs, it is
necessary to carry out interrow loosening.

Treatment of willow cuttings before planting with humic products
along with foliar fertilization in the first year can improve the survival
and adaptation of plants to adverse growing conditions.

BupoLuyBaHHs eHepreTnyHoi Bepbu Ha MapriHanbHUX 3eMnsx B
YKpaiHi
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B YkpaiHi onTumanbHi ymoBuM Ans pocty Bepbu iCHyt0Tb y perioHax 3
PiYHOLO KiNbKiCTIO onagie He MeHLWwe 650 MM i 3anaraHHaM
I'PYHTOBUX BOA Y NUMHI Ha rmubuHi 0,6—2,0 m. [lo Takmnx micub
BiQHOCATBLCA 3annaBu pidoK, Banku i Apu, Ae 3ycTpivalTbCs Taki
BWOM MapriHanbHOCTI I'PYHTIB: I'PYHTM 3 BUCOKUM BMICTOM TTIMHM,
3annmBatodi, Kucni, TopdoBuLLA, PiAaLLe — CONTOHYaKM.
BupolyBaHHs Bepbu Ha kncnux rpyHtax (pH < 5,0) noe’sasaHe 3
PU3NKOM BUBINIbHEHHS PyXOMUX (DOPM antoMiHilo 1 MapraHuto, Lo
BUSABNAETLCS Y NMPUrHIYEHHI PO3BUTKY KOPEHEBOI CUCTEMMU,
NMOpYLLEHHI 0OMiHY PEYOBUH i, IK HACNIAOK, CMOBINTbHEHHI POCTY.
Towmy, Taki 'pyHTW, nepep 3aknagaHHAM nnaHTauii, HeobxigHo
PO3KMCMNIOBATM LLUNAXOM BHECEHHS BarnHsSHMX MENIOpaHTiB y [03aX,
HeobXiaHMX NS PO3KMCINEHHST KOPEHEBMICHOTO Lwapy I'pyHTy. Ha
COMOHLIIOBaTUX 'PyHTax (KawTaHoBI i CBITNO kawTaHOoBI) cnig
BHOCUTW Tinc.

Insa edbekTnBHOT 60pOTLOM 3 Byp’AHaMM B NepLUi poKK ekcnnyaTauii
nnaHTauii cnig 3acTocoByBaTh MyJSibYyBaHHS I'PYHTY Corlomoto abo
TMPCOI0, arpoBOJIOKHO, ab0 XX MexaHiYHe 3HULLEHHS 3
BUKOPUCTaHHSIM MyIb4yBadiB POCIMHHUX PELLTOK.

Ha BaXXkux rmmHUCTUX r'pyHTax (BMICT muHu = 50%) npw 3aknagaHHi
nnaHTauin NoTpibHO NPOBOAUTM LUINIOBAHHS KyNbTUBaTOpaMu-
winoBavyamun Ha rnmbuHy 45-50 cm 3 iHTepeanom 140 cm. lMpw
YTBOPEHHI I'PYHTOBOI Kipkn HEOBXiAHO NPOBOANTN MiXPAOHI
PO3NyLUYBaHHS.

O6pobka xuBLiB Bepbu nepeq cagiHHAM JobpuBaMm Ha OCHOBI
rymaTiB i NO3akopeHeBe NiAXMBNEHHS HUMUW B NEPLUNIA PiK BereTauil
O03BOMAKTb MNOKPALLMTY NPWXUBAHHA 1 aganTauito poCivH 4O
HECMPUATIIMBUX YMOB BUPOLLYBaHHS.
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Growing switchgrass on marginal lands in Ukraine

Switchgrass is well adapted to the main agro-ecological zones of
Ukraine. Therefore it can be grown on such types of marginal land as
acidic, saline, chemically contaminated, with low organic matter
content, stony, with unfavourable soil texture, steep slopes.

In the first vegetation year, the crop suffers greatly from weeds.
Therefore, it is recommended to sow switchgrass together with a
marker crop (white mustard, 1-2 kg/ha) followed by loosening after
the emergence of seedlings of the marker crop and, if necessary, 2-3
loosening after the emergence of switchgrass plants. Appropriate
herbicides should also be used if the crops are severely affected by
dicotyledonous weeds. In early August, in order to increase tillering
and rooting of plants, mowing the plants to a height of 5-7 cm is
recommended. In the second and subsequent years of vegetation,
the crop itself effectively fights weeds providing that plant density is,
at least, 200 plants/m?2.

On acidic and saline soils, pre-planting application of lime or gypsum
in the doses necessary for deoxidation of the root layer of the soil is
highly recommended, as the soil pH < 5.5 sharply increases the
availability of aluminum and manganese to plants. These elements
are easily accumulated by the plants, which impairs the quality of
biofuels.

Switchgrass is a quite new crop to Ukraine; therefore it has no
specific pests and diseases.
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BupollyBaHHSA cBiTYrpacy Ha MapriHanbHUX 3eMnsax B YKpaiHi

Mpoco npyTtonopibHe pobpe apanTtoBaHe OO  OCHOBHUX
arpoeKkonoriYyHnx 30H YKpaiHuM, TOMY MOr0 MOXHa BMPOLLYBaTU Ha
TakMx TunNax MapriHanbHUX OiNSHOK SIK KUCRi, 3acOneHi, XiMi4YHO
3abpyaHeHi, 6igHi Ha opraHiyHy peuvyoBMHY, KaM'SiHACTI, Ta 3
HECNPUATINBOIO TEKCTYPOIO I'PYHTY, PO3TALLIOBAHI Ha KPYTUX CXUnax.
Y nepwun pik BereTauii KynbTypa AOCUTb CUMBbHO CTpaxaaec Bif
Byp’sHiB, @ TOMy BuMNpaBOaHO € ciBba 3 MasA4YHOK KynbTypor
(ripumusa 6ina 1-2kr/ra) 3 HaCTyNHUM PO3MyLLYBaHHAM MiXXpSAb Micns
NnosiBM CXOAiB MasiyHOI KynbTypw i, 3a noTpebu, 2—3 nocxoaoBMMMU
po3NyLlyBaHHAMM  MiKpsgb. 3a  3HayHoro  3abyp’dAHEHHs
OBOAOMNBHUMMK Buaamu Oyp’sHIB OOUIMBHO TakoX 3acTOCOBYBaTU
BignoBigHi repbiuman. B nepuwin aekagi cepnHs, 3aans 36inbLIeHHS
KyLLEeHHSs MW YKOPIHEHHS POCMWH, MPaKTUKYITbCA MigKOLLYBaHHS
BEreTaTMBHOI Macu npoca npytonodibHoro Ha Bucoty 5-7 cm. Ha 2-
M i HacCTynHi pokn BereTauil KynbTypa cama edekTBHO BopeTbcs 3
Oyp’siHamu 3a ymMoB ryctoTu He MeHwe 200 cteben Ha mM2.

Ha kuncnux i 3aconeHux rpyHTax, nepeg 3aknagaHHam nnadtauii,
BapTO 3acCTOCOBYBaTW BanHsiHi abo rincoei mMeniopaHTM B go3ax,
HeobXiaHMX NS PO3KUCIIEHHS KOPEHEBMICHOMO Lapy rpyHTy. Agxe
3a 3HMKEeHHA pH Hwkye 5,5 pisko nigBULWLYETLCSA OOCTYMHICTb
pocnuHaMm anoMiHilo Ta MapraHulo. A Ui enemeHTn nerko
NOrMMHaKTLCA | HAKOMUYYOTLCA B POCIVHI, @ NOTIM — OMUHSIIOTHCS B
TBepAOMy Bionanuei, YUM MOTiPLUYIOTb KOMO SKICHI XapaKTepUCTUKN.
3aBasiku TOMY LLO NPOCO NpyTonoAibHe KynbTypa AOCUTb HOBa AN
YkpaiHu cneumndivHnx XxBopob Ta LWKigHWKIB HEMAE.
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Growing hemp on marginal lands in Ukraine

In Ukraine, the optimal conditions for growing hemp are provided in the
Forest-Steppe zone, where the average annual rainfall ranges from 540
to 650 mm. High temperatures of the Steppe zone, insufficient
temperatures, and excessive rainfall of Polissia zone are unfavourable
for hemp. It can be grown on marginal land with acidity, chemical
contamination, and low organic matter content. If soil pH < 5.5, it is
highly recommended to apply lime or gypsum in the doses necessary
for deoxidation of the root layer of the soil.

Fibre in hemp is accumulated in the bark of the stem. That is why the
value of hemp biomass directly depends on the thickness and height of
stems: the larger the stem, the higher the yield, the more fibre and
cellulose it contains. Therefore, the optimal plant density (40-45
plants/m?) is key for the formation of a good yield.

Ploughing and seedbed preparation to a depth of 6-8 cm with cultivator
ensure better results than mini-till. Both mechanical (pre-emergence
harrowing on 3rd — 4th day + post-emergence harrowing, if needed) and
chemical (Dual Gold 1.6 I/ha, applied before emergence) weed control
methods ensure good yield results.

The high efficiency of growing hemp will be ensured with a wide-row
planting on the background of fertilizers N120P90K90 (kg a.i./ha), which
can ensure a stem yield of 4.02 t/ha and seed yield of 0.91 t/ha. This is
a fairly high seed yield obtained on acid soils with low organic matter
content due to the use of a balanced composition of nutrients.

Due to the immunity of hemp (to diseases and pests), it can withstand
even the conditions of monocropping. When growing hemp to obtain
green fibre, harvesting is recommended in the stage of technical
maturity in order to perform timely ploughing for the following year.
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B VYkpaiHi, onTumanbHi ymMOBM [fsi POCTY KOHOMENb IiCHYOTb B
JlicoctenoBomy perioHi KpaiHW, ge cepefHs KinbKicTb onagiB 3a pik
ctaHoBuTb Big 540 po 650 mm. Bucoki Temnepatypu y CtenoBomy
perioHi, HegoCTaTHA cyma TemnepaTtyp i HaaMipHa KinbKiCTb onagis y
Monicci HecnpuaTnuBi ANs KynbTypwu. KoHonmi MOXXHa BUPOLLYBaTH Ha
Takux TMnax MapriHanbHUX FPyHTIB SK KMChi, XiMiYHO 3abpyaHeHi, BigHi
Ha opraHiyHy pe4voBuHy. Y pasi konu pH rpyHTy Hwxde 5.5, nepen
3aKnagjaHHsaM nnaHTauii, BapTo 3acTocoByBaTW BarnHsAHI abo rincosi
MeniopaHTu B Jo3ax.

BonokHo B KOHOMNSAX 3HAXOAWUTLCSA Yy KOpi cTebrna TOMy UiHHICTb
Giomacu 6e3nocepeHbO 3aNeXuUThb Bif TOBLLMHN 1 BUCOTM cTebna: Ynum
KpynHiwe cTtebno TumM BuWA BpPOXaAWMHICTb, TUM Oinblle B HbOMY
BOJIOKHa, a BignoBiAHO N Lenono3n. Tomy ans opMyBaHHSA rapHOro
BpoXato cnig 3abesneunt ontumarnbHy ryctoty crebnocrtowo 40-45
WwT./m2.

OpaHka 1 nepegnociBHa NiarotoBka Ha rMubuHy 6-8 cm 3abesnevye
Kpalli pesynbTaTW, HDK MiHiManbHun 0BpobiTok rpyHTy. OaHakoBO
edeKTVBHI 9K MexaHiyHi (gocxogoBe OOpoHyBaHHA Ha 3—4 aOeHb +
nicnsacxogose y pasi notpebu) Tak i ximivni (Jyan Mong 1,6 n/ra,
[0CX040Be 3acTocyBaHHSA) MeToam 60poTbbn 3 Byp’sHamu.

HoBegeHa  BucOKa  €QEKTUBHICTb  BUPOLLYBAHHA  KOHOMEnb
LIMPOKOPSIAHUM crnocobom Ha oHi yaobpenHs N120P90K90 (kr
a.p./ra), wo moxe 3abesneunTn ypoxan cteden 4,02 1/ra i HaciHHA 0,91
T/ra. Le pocuTb BUCOKa  MPOOYKTUMBHICTb, OTpUMaHa Ha
ManosabeaneyeHnx KUCIMX  TPyHTax 3aBAsKM  3aCTOCYBaHHIO
36anaHcoBaHOro CKnaay eneMeHTIB XXMBMEHHS.

3aBadkmn iMyHiTeTy (40 XBOPOO i LWKiAHWKIB) pOCAMHKN KOHONENb Aobpe
BUTPUMYIOTb YMOBW MOHOKYIbTYpu. Mpn BMpOLLYyBaHHI KOHOMENb Ha
3eneHeLb-BOMOKHO, 30MpaHHS pekoMeHOOBaHO npoBOAMTU Y doasi
TEXHIYHOI CTUIMNOCTI KOHOMENb 3 METOK NPOBEedEHHS CBOEYaCHOI
OpaHKu Nif NociB HACTYMNMHOro POKY.
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No-till covercrop in Miscanthus x giganteus establishment year,
France

Miscanthus x giganteus (MxG) is a perennial plant that has seen a
strong development in France over the last 15 years. It's benefits
are multiple, but can be summarised as: low inputs and high yields.
Miscanthus does not require herbicide, except during its first year. A
trial was developed to see if a cover crop could further reduce
herbicide use by suppressing winter weeds without affecting
miscanthus growth. To do this, 6 differents mixes of covercrops
were sown in a 5 month old MxG plantation measuring up to 150cm
in september 2019. A no-till disc drill was used to sow. MXG stems
were slightly affected, but straightened back up after sowing. The
results: Clover was too slow to establish due to a dry september
and was not able to suppress ray grass. The covercrop mixtures
including flax showed very good results. Also daikon radish,
mustard and phacelia proved to establish quick enough to suppress
winter weeds in a sufficient manner. However, daikon radish
overgrew MxG in spring time and should be destroyed (FACA roller)
before next year. Lastly, biodiversity increased; a lot of insects and
mammals were observed. To conclude: Covercrops can be an
efficient way to manage weeds in a first year MxG planting,
depending on weather conditions during sowing.

Couvert végétal dans un miscanthus de premiere année
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Le Miscanthus x giganteus (MxG) est une plante vivace qui connait
un fort développement en France depuis 15 ans. Ses avantages
sont multiples, mais peuvent se résumer ainsi : faibles intrants et
rendements élevés. Le miscanthus ne nécessite pas d'herbicide,
sauf pendant sa premiére année. Nous avons développé un essai
pour voir si une couvert végétale pouvait réduire davantage
I'utilisation d'herbicides en supprimant les mauvaises herbes d'hiver
sans affecter la croissance du miscanthus. Pour ce faire, 6
mélanges différents de cultures de couverture ont été semés dans
une plantation MxG agée de 5 mois mesurant jusqu'a 150cm en
septembre 2019. Nous avons utilisé un semoir a disques pour
semer. Les tiges MxG ont été Iégérement affectées, mais se sont
redressées apres le semis. Les résultats : Le trefle a été trop lent a
s'établir en raison d'un mois de septembre sec et n'a pas pu
supprimer le raygrass venu de la bordure. Les mélanges de
cultures de couverture comprenant du lin ont donné de trés bons
résultats. Le radis daikon, la moutarde et la phacélie se sont
également avérés s'établir assez rapidement pour supprimer les
mauvaises herbes d'hiver de maniére suffisante. Cependant, le
radis daikon a envahi MxG au printemps et devrait étre détruit
(rouleau FACA) avant le printemps prochaine. Enfin, la biodiversité
a augmenté ; beaucoup d'insectes et de mammiferes ont été
observés. Pour conclure : les cultures de couverture peuvent étre
un moyen efficace dans la gestion des mauvaises herbes dans une
plantation MxG de premiéere année, en fonction des conditions
météorologiques lors du semis.
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on the size of the project and the number of
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Miscanthus cultivation on marginal soils in France with low inputs

The Loire river valley in France has very sandy soils that are often
abandoned when irrigation is not possible. Miscanthus x giganteus
(MxG) is a drought restistant plant that creates possibilities due to its
perennial character, which allows it to establish over time and seek
water where annuals cannot grow. No inputs are requiered. No
fertilizers, and no herbicides after year 1. For MxG to be a success,
establishment is crucial. Therefore, a trial was developed to see if
MxG could be established in these sandy soils without irrigation,
fertilizer, pesticides and herbicides in Mezieres lez Cléry on 1 hectare
of sandy soil. 50% was rainfed, 50% irrigated. 50% of the weeds were
mechanically destroyed, 50% chemically destroyed. No pesticides
were used against wireworms (MxG's only establishment predator),
and half of the fields had potatoes added to the interrow to distract
wireworms from attacking. After maintaining these conditions over 2
years, the following results were found: The wireworm population was
not strong enough to show a significant difference. The MxG
establishment rates in irrigated, herbicide were highest (67,5%) and
lowest in the rainfed, mechanically weeded part (42,5%). However,
irrigation in the first year of MxG establishment, can compensate the
dry out effect of mechanical weeding in the sandy soil (52% est.), 50
% establishment is the minimum to have 10,000 plant/ha. This trial
shows that MxG can be established in sandy soils. No herbicide, no
fertilizers, and only mechanical weeding in the first year is needed to
establish MxG on these marginal soils. Also, instead of using a row
crop cultivator, a sprint tine harrow should be used: it reduces water
evaporation and is still efficient enough to destroy weeds when
they're small.
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Culture du miscanthus sur des sols marginaux en France avec de
faibles intrants

La vallée de la Loire en France a des sols sablonneux qui sont
abandonnés lorsque l'irrigation n'est pas possible. Le Miscanthus x
giganteus (MxG) est une plante plus résistante a la sécheresse qui
crée des possibilités grace a son caractére pérenne qui lui permet de
s'établir dans le temps et de chercher l'eau la ou les annuelles ne
peuvent pas pousser. Aucun intrant n'est nécessaire. Pas d'engrais,
pas d'herbicides aprés la premiére année. Pour MxG I'établissement
est crucial. Donc nous avons développé un essai pour voir si nous
pouvons établir MxG dans ces sols sablonneux sans irrigation,
engrais, pesticides et herbicides a Mezieres lez Cléry sur 1 hectare.
50 % était en pluvial, 50 % en irrigué. 50 % des mauvaises herbes
étaient détruites mécaniquement, 50 % seraient détruites
chimiguement. Aucun pesticide n'a été utilisé contre le taupin et dans
la moitié des champs, des pommes de terre ont été ajoutées dans
l'inter-rang comme appat. Aprés avoir maintenu ces conditions
pendant 2 ans, voici les résultats: La population de taupins n'était pas
assez forte pour montrer une différence significative. Les taux de
survie de MxG en irrigué, herbicide étaient les plus élevés (67,5%) et
les plus bas dans la partie pluviale, désherbée mécaniquement
(42,5%). Cependant lirrigation dans la premiére année
d'établissement de MxG, peut compenser I'effet de desséchement du
désherbage mécanique dans le sol sablonneux (52% est.). 50 % de
survie est le minimum pour avoir 10,000 plantes/ha. Ces essais
montrent que nous pouvons établir MxG dans des sols sablonneux
sans intrants. Au lieu d'utiliser un cultivateur en ligne, utiliser une
herse étrille, qui réduit I'évaporation de l'eau et est efficace pour
détruire les mauvaises herbes lorsqu'elles sont petites.
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| Boosting miscanthus on marginal land in France

Miscanthus x giganteus (MxG) is a perennial plant that has seen a
strong development in France over the last 15 years. It has been
implanted in France on all latitudes, and adapts well to different soil
and climate conditions. However, on marginal lands, rare cases of
lowering yields were observed. This trial was created to define the
factors that can cause this phenomenon. To do so, soil and plant
matter analyses were done to expose any deficiencies. The
apparently missing elements were then added by the means of
fertilizers. In 2019 Urea was applied on 2 10x10m squares. In 2020
N, P, K, Mg and Zn were applied in strips, next to a control strip.
The results show that Miscanthus x Giganteus responded very well
to N-rich fertilizers. A dark green colour was observed on the
leaves, as well as an increase in stem height by 29,4%. What was
most interesting, is that the effects were again clearly visible in the
second year, without receiving a second application of N. This led to
conclude that in some cases, a one-time N-rich fertilizers
application can boost Miscanthus yield to increase to regular
standards again.

Renforcer un Miscanthus sur terre marginale
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Le Miscanthus x giganteus (MxG) est une plante vivace qui connait
un fort développement en France depuis 15 ans. Implanté en
France sous toutes les latitudes, il s'adapte bien aux différentes
conditions pédoclimatiques. Cependant, sur les terres marginales,
nous avons observé des cas rares de diminution des rendements.
L'essai que nous avons développé a été créé pour définir les
facteurs qui peuvent provoquer ce phénomene. Pour ce faire, des
analyses de sol et de matiére végétale ont été effectuées pour
mettre en évidence les éventuelles carences. Les éléments
apparemment manquants ont ensuite été ajoutés au moyen
d'engrais. En 2019, l'urée a été appliquée sur 2 carrés de 10x10m.
En 2020, N, P, K, Mg et Zn ont été appliqués en bandes, a cété
d'une bande de contréle. Les résultats montrent que Miscanthus x
Giganteus a trés bien réagi aux engrais riches en N. Une coloration
vert foncé a été observée sur les feuilles, ainsi qu'une augmentation
de la hauteur de la tige de 29,4%. Ce qui était le plus intéressant,
c'est que les effets étaient a nouveau clairement visibles la 2éme
année, sans recevoir une 2eme application de N. Ceci nous ameéne
a conclure que dans certains cas, une application unique d'engrais
riches en N peut relancer un Miscanthus et obtenir des rendements
habituels.

Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
outcomes/recommendations which are ready for practice.
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| Castor experimental field in Volos, Greece

In 2021 an experimental field in Volos, Greece, was established to
test the effects of three terminating products: Glyphosate GLY 6 |
hal applied 20 days before harvesting; DEF Spotlight© BASF
(carfentrazone-ethyl) 6 | ha* 20 days before harvesting and Diquat
at51ha?t 10 days before harvesting. Residual moisture, seed loss
and effects on the direct combine harvesting were recorded and
compared with Control plants. Seeds of dwarf cultivar C 1012 were
provided by KAIIMA, they were sown in April 2021 on a marginal
field and the same day a fertilization with 270 kg ha! of fertilizer
NPK 21-17-3 was carried out. Row spacing was 50 cm x 75 cm and
weed management was performed mechanically after germination.
The combine harvester used was a New Holland mod. CX 780
equipped with a New Holland cereal header Type 17V 5.10 m wide.
All other factors, as fan speed, upper sieve and lower sieve
clearance of the combine harvester were kept constant, namely:
800 r.p.m., 17 mm and 10 mm opening, respectively. The working
speed of the machinery averaged at 2.3 km/h. The effects on seeds
loss were assessed as well as the quality of collected seeds.
According to the results, DIQ showed a significantly lower moisture
content of capsules (7.32%) in comparison to the other treatments,
while for plant moisture the lowest values were achieved by both
DIQ (62.38%) and GLY (59.12%). Focusing on seed loss, DIQ
showed the lowest value for seed loss for natural dehiscence
(3.28%) and a very low value of seed loss related to the cleaning
shoe of the combine harvester (0.41%).

Campo sperimentale di ricino a Volos, Grecia
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www.magic-h2020.eu

Nel 2021 e stato creato un campo sperimentale a Volos, in Grecia,
per testare gli effetti di tre prodotti terminanti: Glifosate GLY 6 | ha!
applicato 20 giorni prima del raccolto; DEF SpotlightBASF 6 | ha'!
20 giorni prima del raccolto e Diquat a 5 | ha! 10 giorni prima del
raccolto. L'umidita residua, la perdita di semi e gli effetti sulla
raccolta diretta della mietitrebbia sono stati registrati e confrontati
con le piante di controllo. | semi della cultivar nana C1012 sono stati
forniti da KAIIMA, sono stati seminati in aprile 2021 su un campo
marginale e lo stesso giorno e stata effettuata una concimazione
con 270kg hat di fertilizzante NPK 21-17-3. La spaziatura delle file
era di 50x75cm e la gestione delle infestanti e stata eseguita
meccanicamente dopo la germinazione. La mietitrebbia utilizzata
era una New Holland mod. CX780 equipaggiata con una testata per
cereali New Holland tipo 17V larga 5,10m. Tutti gli altri fattori, come
la velocita della ventola, la distanza dal setaccio superiore e
inferiore della mietitrebbia sono stati mantenuti costanti, vale a dire:
800r.p.m., 17mm e 1 mm di apertura, rispettivamente. La velocita di
lavoro della macchina é stata in media di 2,3km/h. Sono stati
valutati gli effetti sulla perdita di semi e la qualita dei semi raccolti.
Secondo i risultati, DIQ ha mostrato un contenuto di umidita delle
capsule significativamente piu basso(7,32%) rispetto agli altri
trattamenti, mentre per I'umidita della pianta i valori pit bassi sono
stati raggiunti sia da DIQ(62,38%) che da GLY(59,12%).
Concentrandosi sulla perdita di semi, DIQ ha mostrato il valore piu
basso di perdita di semi per deiscenza naturale(3,28%) e un valore
molto basso di perdita di semi legato alla scarpa di pulizia della
mietitrebbia(0,41%).

Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
outcomes/recommendations which are ready for practice.
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Castor experimental field in Greece

In 2021 an experimental field in Xanthi, Greece, was established to
test the performance of direct combining harvesting castor beans
(Ricinus communis L.) grown on marginal land. Seeds of dwarf
cultivar C 1012 were provided by KAIIMA, they were sown in April
2021 and on the same day a first fertilization with 270 kg ha™! of
fertilizer NPK 21-17-3 was carried out. Row spacing was 50 cm x
100 cm Weed management was performed by applying 4.0 kg ha!
of Stomp (BASF, Ludwigshafen, Germany) after emergence. The
crop was terminated 10 days before harvesting via the application
of 6.0 | ha! of Reglone 20 SL (Syngenta, Basel, Switzerland).
Before harvesting plants measured 78 cm in height on average, the
potential seed yield (PSY) was 2t d.m. ha!, seed and plant
moisture were 4.1 % and 80.7% on average respectively. The
mechanical harvesting was performed with Combine harvester New
Holland CX8060 equipped with cereal header and a sunflower
header. The average working speed of the combine harvester was
2.3 km h-1, corresponding to an Effective Field Capacity of 1.03 ha
h-1, with a fuel consumption of 21.27 | h-1.Seeds loss and
performance and were evaluated in both cases. Seed loss due to
the impact accounted for 14% and 8% in dry matter of PSY in
cereal and sunflower header, respectively. On the other hand, the
two headers did not affect the seed loss due to the cleaning system
which was estimated ranging between 7 and 8% of PSY.

Campo sperimentale di ricino in Grecia
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Nel 2021 e stato istituito un campo sperimentale a Xanthi, in Grecia,
per testare le prestazioni della raccolta diretta dei semi di ricino
(Ricinus communis L.) coltivati su terreni marginali. | semi della
cultivar nana C 1012 sono stati forniti da KAIIMA, sono stati
seminati nell'aprile 2021 e lo stesso giorno € stata effettuata una
prima concimazione con 270 kg ha! di fertilizzante NPK 21-17-3. La
distanza tra le file era di 50 cm x 100 cm La gestione delle infestanti
e stata eseguita applicando 4,0 kg ha? di Stomp (BASF,
Ludwigshafen, Germania) dopo I'emergenza. La coltura & stata
interrotta 10 giorni prima della raccolta mediante I'applicazione di
6,0 | ha! di Reglone 20 SL (Syngenta, Basilea, Svizzera). Prima
della raccolta, le piante misuravano in media 78 cm di altezza, la
resa potenziale in semi (PSY) era di 2 t d.m. ha-1, 'umidita del
seme e della pianta era rispettivamente del 4,1% e dell'80,7%. La
raccolta meccanica é stata eseguita con mietitrebbia New Holland
CX8060 dotata di testata cereali e testata girasole. La velocita
media di lavoro della mietitrebbia é stata di 2,3 km h,
corrispondente ad una capacita effettiva di campo di 1,03 ha h%,
con un consumo di carburante di 21,27 | h-1. Perdita di semi e
prestazioni valutate in entrambi i casi. La perdita di semi a causa
dell'impatto ha rappresentato rispettivamente il 14% e 1'8% sulla
sostanza secca di PSY nella testata di cereali e girasole. Le due
testate, invece, non hanno influito sulla perdita di seme dovuta al
sistema di pulizia che é stata stimata compresa tra il 7 e '8% di
PSY.
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Wild Sugar Cane on marginal lands affected by drought in southern
Italy

Mediterranean climates are characterized by long periods of
drought during summer and short dry periods from autumn to
spring, what limits plant CO2 assimilation and biomass production
to a great extent. More limiting scenarios are forecasted due to
climate change in the coming years in the Mediterranean basin.
Under these circumstances, plants with excellent adaptation are
needed. Perennial crops, and grasses in particular, have proved to
be more efficient than annual crops for biomass production for
several environmental and economic reasons. The Joint Research
Centre (JRC) has set thresholds to define marginal lands in terms of
biophysical constraints. In this case, climate limitation given by the
ratio between precipitations and potential evapotranspiration (P/ET)
was focused. Areas with P/ET <0.60 are classified as affected by
dryness. The study follows up a long-term plantation of the C4
perennial grass wild sugarcane (Saccharum spontaneum ssp.
aegypticum) under different water regimes in a semi-arid
environment. The species were established at the experimental
farm of the University of Catania in 2005 by using rhizome cuttings.
Biomass dry matter yield was significantly affected by irrigation
treatment and meteorological conditions of the growing season
(mainly precipitation amount and distribution) with yield values
ranging between 29.9 and 37.1 t/ha in full-irrigation, between 24.5
and 32.0 t/ha in half-irrigation and between 19.1 and 27.4 t/ha in
rainfed conditions. Wild Sugar Cane is well adapted to
environments dominated by dryness, and even after 10 years the
biomass yield remain quite stable and at very high levels. However,
agronomic, energetic, environmental and economic issues need
further research.
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La canna d'Egitto in terreni marginali siccitosi

I climi mediterranei sono caratterizzati da lunghi periodi di siccita
durante I'estate e brevi periodi di siccita dall'autunno alla primavera,
il che limita in larga misura I'assimilazione della CO2 e la
produzione di biomassa. Scenari piu limitanti sono previsti a causa
del cambiamento climatico. In queste circostanze, sono necessarie
specie in grado di ottimizzare le risorse naturali. Le colture perenni
e in particolare le graminacee hanno dimostrato di essere piu
efficienti delle colture annuali per la produzione di biomassa per
diverse ragioni agronomiche ed ambientali. Il JRC ha stabilito una
serie di soglie per definire le terre marginali in termini di vincoli
biofisici. Il nostro studio focalizza sulla limitazione climatica data dal
rapporto tra precipitazioni ed evapotraspirazione potenziale (P/ET
<0,60). Il presente studio riporta una piantagione di lungo termine
della canna d’Egitto (Saccharum spontaneum ssp. aegypticum) in
diversi regimi idrici in un ambiente mediterraneo semi-arido. La resa
della biomassa é stata significativamente influenzata dal
trattamento di irrigazione e dalle condizioni meteorologiche della
stagione di crescita (principalmente dalla quantita e distribuzione
delle precipitazioni) con valori di resa compresi tra 29,9 e 37,1 t/ha
in irrigazione completa, tra 24,5 e 32,0 t/ha in irrigazione ridotta e
tra 19,1 e 27,4 t/ha condizioni idriche naturali. La specie si adatta
bene agli ambienti dominati dall'aridita, e anche dopo 10 anni dalla
piantagione la resa della biomassa rimane abbastanza stabile.
Tuttavia, ulteriori ricerche conseguite per altre graminacee perenni
(ad esempio, A. donax, Miscanthus spp. P. virgatum, P.
arundicnacea, ecc.), devono essere affrontate.
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Short title in English | Camelina slope harvesting in Italy

Short summary for Field survey was carried out on marginal soil (steep soil of 15%) to
practitioners in english on the | evaluate seed yield of the spring camelina cultivar Alba, supplied by
(final or expected) outcomes Camelina Company (Spain), and to assess seed loss during direct
(1000-1500 characters, word mechanical harvesting. A large plot trial was established in January
count — no spaces). Do not 2021 on a surface of about 1000 m? at the experimental farm of
complete if the summary below | Bologna University in Ozzano (Bologna). The experimental field is
is completed in English characterized by a slope of about 15% The agronomic management

was defined as low input organic. Harvesting was performed with a
This summary should at least contain the | New Holland TC 5080 self-levelling combine harvester with 6 m

following information: working width and conventional cleaning shoe. Seed yield of

- Main results/outcomes of the . . 1

activity (expected or final) camelina cultivar Alba reached on average 1.52 t d.m. hal. Results
- The main practical of the work performance analysis showed that seed loss was

recommendation(s): what would be the | sybstantially lower than what found in current literature for flat land,

gati}:‘eag?iﬂg’;"i‘ft’}:’sgeefgggfe‘gt“”i“es i.e. 0.53 %, mostly as a consequence of the lower working speed.
knowledge is implemented? How can the | 1herefore, it is possible to harvest camelina via self-levelling

practitioner make use of the results? combine harvester also in steep slope conditions, confirming the
suitability of such crop to grow on marginal lands.

This summary should be as interesting
as possible for farmers/end-users, using
a direct and easy understandable
language and pointing out
entrepreneurial elements which are
particularly relevant for practitioners (e.g.
related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.

www.magic-h2020.eu page 114 from 153



Deliverable 8.6

Final list with the practice abstracts following the EIP AGRI

common format

Magjc

Short title in native language

Short summary for

practitioners in native language
(can be the language of the

coordinator / one of the partners
- otherwise in English) (1000-
1500 characters, word count —
no spaces).

This summary should at least contain the
following information:

- Main results/outcomes of the
activity (expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities
to the end-user if the generated
knowledge is implemented? How can the
practitioner make use of the results?

This summary should be as interesting
as possible for farmers/end-users, using
a direct and easy understandable
language and pointing out
entrepreneurial elements which are
particularly relevant for practitioners (e.g.
related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.

www.magic-h2020.eu

Raccolta delle piste di camelina in Italia

E stata condotta un‘indagine di campo su terreno marginale (terreno
ripido del 15%) per valutare la resa in seme della cultivar di
camelina Alba, fornita da Camelina Company (Spagna), e per
valutare la perdita di seme durante la raccolta meccanica diretta.

Un grande appezzamento di prova € stato istituito nel gennaio 2021
su una superficie di circa 1000 m? presso l'azienda agricola
sperimentale dell'Universita di Bologna a Ozzano (Bologna). Il
campo sperimentale é caratterizzato da una pendenza di circa il
15% La gestione agronomica € stata definita biologica a basso
input. La raccolta é stata eseguita con una mietitrebbia
autolivellante New Holland TC 5080 con larghezza di lavoro di 6 m
e pattino di pulizia convenzionale. La resa in semi della cultivar di
camelina Alba ha raggiunto in media 1,52 t d.m. ha™. | risultati
dell'analisi delle prestazioni lavorative hanno mostrato che la perdita
di semi é stata sostanzialmente inferiore a quella riscontrata nella
letteratura attuale per i terreni pianeggianti, ovvero 0,53%,
principalmente come conseguenza della minore velocita di lavoro.
Pertanto, & possibile raccogliere la camelina tramite mietitrebbia
autolivellante anche in condizioni di forte pendenza, a conferma
dell'idoneita di tale coltura a crescere su terreni marginali.
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Arundo and Miscanthus on marginal land affected by dryness in
fertilized and unfertilized conditions in southern Italy

Perennial, non-food grasses have been proposed as the most
efficient species for biomass production due to their agronomic,
environmental and social benefits. Species characterized by high
water use efficiency and low nitrogen requirement, well adapted to
use natural resources of a specific environment, can be
recommended as ideal crops. Along with irrigation and water
savings, nitrogen requirement is a significant issue in intensive
agriculture and has a great effect over the energetic balance of
crops. Therefore, low input cropping systems could directly mitigate
greenhouse gas emissions. In this case long-term plantations of two
perennial grasses (Arundo donax and Miscanthus x giganteus),
grown in rainfed conditions under two nitrogen regimes, were
compared in an environment affected by dryness (according to the
thresholds set by the Joint Research Centre (JRC) in terms of ratio
between precipitations and potential evapotranspiration (P/ET
<0.60)). Miscanthus x giganteus and Arundo donax were
transplanted in summer 1993 and in spring 1997, respectively. In
2015 (22-year for Miscanthus and 18-year for Arundo), Arundo and
Miscanthus (fertilized with 80 kg N ha'1) showed similar yields (11.9
and 10.4 t/ha), while Arundo unfertilized (NO) produced 10 t/ha
against 5.3 t/ha of Miscanthus NO. In 2016 (23-year for Miscanthus
and 19-year for Arundo) Arundo and Miscanthus NO produced 10.6
and 6.2 t/ha, while Arundo and Miscanthus N8O attained 15.3 and
8.7 t/ha. In 2017 (24-year for Miscanthus and 20-year for Arundo) a
similar trend was observed, Arundo N80 showed the highest yield
(14.9 t/ha) followed by Miscanthus N80 (9.7 t/ha), Arundo NO (8.4
t/ha) and Miscanthus NO (5.9 t/ha).
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Arundo e Miscanthus in terreni marginali siccitosi in condizioni
concimate e non-concimate

Le graminacee perenni, non alimentari, sono state proposte come
le specie piu efficienti per la produzione di biomassa grazie
all'elevata efficienza dell'uso delle risorse naturali. Le specie
caratterizzate da un'elevata efficienza d'uso dell'acqua e un basso
fabbisogno di azoto, possono essere raccomandate come colture
ideali. Accanto al risparmio di acqua, il fabbisogno di azoto & un
problema significativo nell'agricoltura intensiva e influisce
notevolmente sull'equilibrio energetico delle colture. Nel presente
studio sono state confrontate coltivazioni a lungo termine di due
graminacee perenni (Arundo donax e Miscanthus x giganteus)
coltivate in condizioni di idriche naturali in due regimi di
concimazione azota in un ambiente affetto da siccita (secondo le
soglie stabilite dal JRC in termini di rapporto tra precipitazioni ed
evapotraspirazione potenziale (P/ET <0,60)). Miscanthus e Arundo
sono stati trapiantati nell'estate del 1993 e nella primavera del 1997,
rispettivamente. Nel 2015 (22 anni per Miscanthus e 18 anni per
Arundo), Arundo e Miscanthus (concimati con 80 kg/ha di N) hanno
mostrato rese simili (11,9 e 10,4 t/ha), mentre Arundo non
concimato (NO) ha prodotto 10 t/ha contro 5,3 t/ha di Miscanthus
NO. Nel 2016, Arundo e Miscanthus NO hanno prodotto 10,6 e 6,2
t/ha, mentre Arundo e Miscanthus N80 hanno ottenuto 15,3 e 8,7
t/ha. Nel 2017 é stata osservata una tendenza simile, Arundo N80
ha mostrato la resa piu elevata (14,9 t/ha) seguito da Miscanthus
N80 (9,7 t/ha), Arundo NO (8,4 t/ha) e Miscanthus NO (5,9 t/ha).
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| Recultivation of peat mining area in Latvia

An experimental tree plantation was established in peat post-mining
area in Latvia. The upper layer of the remaining soil consists of
acidic (pHCaCl2 ~3.5) moderately decomposed raised bog peat and
is above 50 cm in thickness. Such soll is rich in organic matter and
N but lacks essential plant-available nutrients. Therefore, in addition
to control plots, wood ash treatment was applied in doses of 5, 10
and 15 t ha! in three replications. Wood-ash chemical content: K
24.7, Mg 18.2, Ca 120.4, P 6.6 g kg-1. In each replication poplar
(Populus tremula) (clone Vesten), birch (Betula pendula), pine
(Pinus Syvestris) and alder (Alnus Glutinosa) were planted (1055
trees per hectare). Five years after establishment, survival rate of
poplar was the lowest of all species — 0% in control plots, 27, 62
and 57% survival in plots amended with wood ash in doses 5, 10
and 15 t ha! respectively. On average, after four years, poplar was
112, 331, 452 and 452 cm high under control and 5, 10 and 15t ha
1 wood ash treatments. The results highlight the high nutritional and
pH requirements of poplar. Fertilisation and liming is essential to
ensure survival of poplar stands in poor post-mining areas, and
application of 10 t ha! wood ash dose is sufficient. The initial growth
of pine is rather slow, however it exhibited >98% survival regardless
of treatment, thus, proving to be a promising species in poor post-
mining conditions. Initially 5 t ha? treatment was enough to ensure
adequate growth and survival, but after five years pine, birch and
alder showed best growth parameters (180, 367 and 476 cm,
respectively) under 15 t ha! wood ash treatment compared to
control (100, 78 and 154 cm, respectively). The site was established
as LIFE Restore project (LIFE14 CCM/LV/001103) demo site.
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| Kadras ieguves vietas rekultivacija

Eksperimentals kokaugu stadijums ierikots bijuSaja kudras ieguves
teritorija. Augsnes virséjas kartas (>50 cm) veido skaba (pHCaCl2
~3.5), dalgji sadalijusies augsta purva kudra. Sadas augsnes ir
bagatas ar organiskajam vielam un slapekli, bet tam trikst citu
svarigu augiem pieejamo baribas elementu. Tadél, papildus
kontroles variantam, augsne ielabota ar tris devam koksnes pelnu —
5,10 un 15t hal. Koksnes pelnu sastavs: K 24.7, Mg 18.2, Ca
120.4, P 6.6 g kg-1. Visi varianti ierkoti tris atkartojumos, un katra
iestaditas papeles (Populus tremula) (klons Vesten), bérzi (Betula
pendula), melnalkdni (Alnus Glutinosa) un priedes (Pinus Sylvestris)
(1055 koki ha't). Péc pieciem aug$anas gadiem papeles uzradija
vissliktako saglabasanos — 0% kontroles varianta, 27, 62 un 57%
variantos, kas ielaboti attiecigi ar 5, 10 un 15 t ha! koksnes
pelniem. Vidéjie papelu augstumi péc Cetriem augSanas gadiem bija
112, 331, 452 un 452 cm kontroles un ar 5, 10 un 15 t ha? pelnu
ielabotajos variantos. Sie rezultati norada uz papelu jutibu pret
baribas vielu trikumu un augsnes pH. Augsnes ielaboSana ir vitali
nepiecieSama, lai nodrosinatu papeles izdzivosanu nabadzigas
augsnés. lelabosana ar 10 t ha! koksnes pelniem ir pietiekama.
Kaut arT sdkotnéja priedes augsanas gaita ir salidzinosi Iéna, ta ir
piemérota audzéSanai nabadzigos apstaklos, jo visos variantos
priezu izdzivotiba bija >98%. Sakotnéji pietiek ar 5 t ha* koksnes
pelnu devu, lai nodroSinatu koku augSanu, tomér péc pieciem
gadiem vislabakie raditaji priedei, bérzam un melnalksnim bija
izmantojot 15 t ha koksnes pelnu devu (attiecigi 180, 367 un 476
cm) salidzinajuma ar kontroli (attiecigi 100, 78 un 154 cm).
Stadijums iertkots LIFE Restore projekta ietvaros (LIFE14
CCM/LV/001103).
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Elaboration of innovative White Willow agroforesty systems on
marginal mineral soils improved by wood ash and less demanded
peat fractions amendments in Latvia

The use of industrial by-products as fertilizers helps to reduce the
cost of soil improvement and complies with the basic principles of
the circular economy. Wood-ash is abundant with potassium and
phosphorus which is available to plants. Less demanded peat
fractions can be used to diminish the lack of nitrogen and organic
matter in poor mineral soils. In addition, in acid soils, wood-ash also
acts as a liming agent reducing pH and enhancing nutrient
availability to plants. Growing traditional crops in marginal areas is
not an economically viable practise, hence, more acceptable is to
choose crops with high ecological plasticity. Willow genus and
clones are easy to vegetative propagated and used both as a wood
resource and as a source of nectar and pollen during flowering. A
total of 21 clones including White Willow cuttings and female and
male juvenile fast-growing clones were used in study. If male clones
are planted, the plantation does not produce seeds and there is no
risk of willow seeds spreading from the plantation in the adjacent
areas. A mixture of different fractions of peat (0-7; 5-10; 7-20; 20-40
mm) and wood-ash (10; 20; 30% of the fertilizer mixture) was added
to the substrate to determine the most efficient mixture for cuttings.
During study, several S. alba clones that grow well in poor mineral
soils (0218B, 0214W, LVX1, Platonis) were selected. Clone Platonis
was selected due to the good morphological traits of the male
mother plant (CPVO No. A20210392).

Elaboration of innovative White Willow — perennial grass
agroforestry systems on marginal mineral soils improved by wood
ash and less demanded peat fractions amendments (ERAF
Nr.1.1.1.1/19/A/112).
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Inovativu Balta vitola agromezZsaimniecibas sistému ierikoSana ar
koksnes pelnu un mazak pieprasito kadras frakciju maisijumiem
ielabotas marginalas mineralaugsnés

Rapniecibas blakusproduktu izmantosana k& méslojums palidz
samazinat augsnes ielaboSanas izmaksas, ka arT atbilst aprites
ekonomikas pamatprincipiem. Koksnes pelni ir bagati ar augiem
pieejamu K un P. Nabadzigas mineralas augsnés trikstoso slapekli
un organiskas vielas var pievienot izmantojot mazak pieprasitas
kadras frakcijas. Turklat skabas augsnés koksnes pelni darbojas art
ka kalkoSanas lidzeklis, optimalaka vides reakcija ir saistita ar
augsné esos$o baribas vielu uznems8anu. Tradicionalo
lauksaimniecibas kultiru audzéSana marginalos apgabalos nav
ekonomiski dzivotspéjiga, alternativa ir pieticigas kultdras ar augstu
ekologisko plastiskums. Vitolu gints sugas un kloni ir viegli
vegetativi pavairojami un izmantojami gan ka koksnes resurss, gan
ziedésanas laika ka nektaraugs un putek$nu avots. Saja pétijuma
ka pétamo objektu izmantoja vietéjas sugas Balta vitola
spraudenus, ta sieviSkos un viriSkos juvenili atraudzigus klonus,
kopa 21 klonu. Ja stada viriSkos klonu — audze neveido séklas un
nepastav risks, ka piegulo$ajas platibas izplatisies karklu s€klas no
stadijuma. Substratam pievienoja dazadu frakciju kidras (0-7; 5-10;
7-20; 20-40 mm) un koksnes pelnu koncentracijas (10; 20; 30 % no
méslojuma maisijuma) maisijumu, lai noteiktu efektivako maisijumu
spraudenu audzéSanai. Pétijuma atlastti vairaki S. alba kloni, kas
labi aug nabadziga mineralaugsné ( 0218B, 0214W, LVX1,
Platonis). Klons Platonis atlastts viriSka matesauga labo Tpasibu dél
(CPVO Nr. A20210392). (ERAF Nr.1.1.1.1/19/A/112).

Inovativu Balta vitola - daudzgadigo zalaugu agromezsaimniecibas
sistému ierTfkoSana ar koksnes pelnu un mazak pieprasrtto kidras
frakciju maisijumiem ielabotas marginalas mineralaugsnés (ERAF
Nr.1.1.1.1/19/A/112).
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Willow and poplar cultivation on sandy and heavy soil sites in
Poland

Poplar and willow are species grown as short rotation coppices
(SRC). These plants are grown mainly on marginal or contaminated
soils of poor quality, less suitable for the cultivation of food or feed
crops. The aim of the study, located in north-eastern Poland, was to
compare the yield of willow and poplar cultivation on sandy and
heavy clay soil. The crops were planted in 2018 and the results are
from two years of experiment (2019 and 2020).The results show
that the survival of both species was satisfactory on light soil
(81.3%) and very low on heavy soil (44.4% on average). This low
survival rate was the result of unfavorable weather conditions,
especially the lack of precipitation in the first year after the cuttings
were planted.

The yield of fresh biomass of two-year-old poplar plants, was 14.5
t/ha on average and was significantly higher by approx. 2 t/ha than
for willow. In turn, the yield of fresh biomass obtained from light soil
(22.9 t/ha on average) was over 5 times higher than that obtained
from heavy soil. A significant influence of the type of soil on the
amount of dry biomass yield was found. The yield of poplar and
willow on sandy soil was 5.13 and 5.14 t/ha/year d.m., respectively.
On the other hand, on heavy soil, the yield of dry biomass was 6
times lower and amounted to 1.12 and 0.67 t/ha/year d.m,
respectively. The correlation analysis showed that the dry matter
yield was significantly influenced by plant density, survival, plant
height and shoot diameter.

In conclusion, willow and poplar can be grown on light sail,
achieving satisfactory yield, but it is not recommended to cultivate
them on heavy clay soil, because such a site does not provide the
appropriate conditions for the cultivation of these species.

Uprawa wierzby i topoli na glebie piaszczystej i ciezkiej glebie ilastej
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Topola i wierzba sg gatunkami uprawianymi w krotkich rotacjach
(SRC). Rosliny te sg uprawiane gtéwnie na stabej jakosci glebach
marginalnych czy skazonych, mniej przydatnych do uprawy roslin
zywnos$ciowych czy paszowych. Celem badan, zlokalizowanych w
potnocno-wschodniej Polsce, byto poréwnanie plonowania uprawy
wierzby i topoli na sandy i heavy clay soil. Rosliny byt sadzone w
roku 2018, a wynki pochodzg z dwéch lat doswiadczen (2019 i
2020). Wyniki wskazujg, ze przezywalnos¢ obu gatunkéw byta
zadowalajgca na glebie lekkiej (81.3%) i bardzo niska na glebie
ciezkiej (Srednio 44.4%). Ta niska przezywalnos¢ byta wynikiem
niekorzystnych warunkéw meteorologicznych, a szczeg6lnie braku
opaddw w pierwszym roku po wysadzeniu zrzezéw.

Plon swiezej biomasy dwuletnich roslin topoli, $Srednio 14.5 t/ha byt
istotnie wyzszy o ok. 2 t/ha niz u wierzby. Z kolei plon swiezej
biomasy uzyskany z gleby lekkiej (Srednio 22.9 t/ha) byt az ponad
5-krotnie wyzszy w poréwnaniu do tego uzyskanego z gleby
ciezkiej. Stwierdzono istotny wptyw rodzaju gleby na wysokos$¢
plonu suchej biomasy, poniewaz na sandy soil plon topoli i wierzby
wyniést odpowiednio 5.13 i 5.14 t/ha/rok d.m. Natomiast na glebie
ciezkiej plon suchej biomasy byt 6-krotnie nizszy i wynosit
odpowiednio 1.12 i 0.67 t/ha/d.m. Analiza korelacji wykazata, ze na
plon suchej masy istotnie wptywaty obsada roslin, przezywalnosé
oraz wysokos¢ roslin i $rednica pedow.

Podsumowujgc wierzba i topola mogg by¢ uprawiane na glebie
lekkiej, osiggajgc zadowalajgce plony, natomiast nie zaleca sie ich
uprawy na ciezkiej glebie ilastej, gdyz takie stanowisko nie
zapewnia odpowiednich warunkéw do uprawy tych gatunkdw.
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Short Rotation Coppices cultivation on sandy soil with different soil
enrichment method in Poland

Poplar, Willow and Black locust are Short Rotation Coppices (SRC)
species. Their plantations are established mainly on poor quality
marginal or contaminated soils. The aim of this research, located in
North-Eastern Poland, was to determine the impact of soil
enrichment method on survivability, productivity and energy value of
a yield of three plant species cultivated in four-year harvest cycle on
sandy soil. This sandy soil was characterized by unfavourable air
and water conditions. Such conditions caused in periods of no
precipitation permanent water shortage for plants. The highest
average yield of dry biomass, in four-year rotation, was found for
Willow, 33.36 t/ha. Poplar yielded 0.5 t/ha lower and Black Locust
almost three times lower. The highest yield in the whole experiment
was obtained for Poplar fertilized with lignin and mineral fertilizers
(41.96 t/ha). A similar yield was obtained for Willow fertilized with
lignin, mycorrhiza and mineral fertilizers (41.20 t/ha) and fertilized
with lignin and mineral fertilizers (39.32 t/ha). The use of lignin in
combination with mineral fertilizers resulted in an increase in the
yield by 8-14% compared to mineral fertilizers alone for Willow and
Poplar and in a nearly twofold increase for Black Locust. The
energy value of the yield ranged from 28.6 to 176.7 GJ/ha,
respectively, for Black Locust grown on the control plot and for
Poplar grown on the plot with mineral fertilization and lignin used in
combination. Thus, real possibilities of increasing the biomass and
energy yield of SRC on sandy soils have been found, including
marginal ones, by appropriate selection of woody species and soil
enrichment. These results should be verified in subsequent
harvesting cycles.
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Zaganiki uprawiane w krotkich rotacjach na glebie lekkiej wraz z
réznymi metodami wzbogacenia gleby w Polsce

Topola, wierzba i robinia akacjowa to gatunki uprawiane w krétkich
rotacjach (SRC). Ich plantacje prowadzone sg gtdwnie na glebach
marginalnych lub skazonych i niskiej jakosci. Celem tych badan,
zlokalizowanych w pétnocno-wschodniej Polsce, byto okreslenie
wptywu metod wzbogacania gleby na przezywalnosé,
produkcyjnosc¢ i wartos¢ energetyczng plonu trzech gatunkéw roslin
uprawianych w czteroletnim cyklu zbioréw na glebie piaszczyste;.
Gleba ta charakteryzowata sie niekorzystnymi warunkami
powietrzno-wodnymi. Takie warunki powodowaty w okresach braku
opadow staty niedobdér wody dla roslin. Najwyzszy plon suchej
biomasy, w czteroletniej rotacji, stwierdzono dla wierzby (33,36
t/ha). Topola data 0,5 t/ha mniejszy, a robinia prawie trzy razy
mniejszy plon. Najwyzszy plon uzyskano dla topoli nawozonej
ligning i nawozami mineralnymi (41,96 t/ha). Podobny plon
uzyskano dla wierzby nawozonej ligning, mikoryzg i nawozami
mineralnymi (41,20 t/ha) i nawozonej ligning i nawozami
mineralnymi (39,32 t/ha). Zastosowanie ligniny w potaczeniu z
nawozami mineralnymi spowodowato wzrost plonu wierzby i topoli o
8-14% w poréwnaniu do samego stosowania nawozéw mineralnych
oraz prawie dwukrotny wzrost dla robinii. Warto$¢ energetyczna
plonu wahata sie od 28,6 do 176,7 GJ/ha, odpowiednio dla robinii
uprawianej w kotroli i topoli uprawianej na poletku z tgcznym
nawozeniem mineralnym i ligning. Wyniki te pokazujg realne
mozliwosci zwiekszenia plonu biomasy i wydajnosci energetycznej
SRC na glebach piaszczystych, w tym na marginalnych, poprzez
odpowiedni dobér gatunkéw i metod wzbogacanie gleby. Wyniki te
nalezy zweryfikowa¢ w kolejnych cyklach zbioréw.
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Camelina cultivation on sandy and heavy soil sites in Poland

Camelina is an oil plant that was known in Europe already in the
Bronze Age. The yield of camelina seeds is 1.0-3.0 t/ha, and the oil
content is 30-49% d.m. The aim of this study, located in north-
eastern Poland, was to compare the yield of camelina in two soil
sites.

The site in the village of Leginy was located on heavy soil made of
clay. This soil belongs to nutrient and potentially fertile soils. The
site in the village of Fingaty was located on light soil made of sand.
Such soils are poor in nutrients, permanently too dry, hence the
fertilization gives a slight increase in yields. The trial was run in
years 2018-2020.

Camelina seed yield on sandy soil was 0.38 t/ha d.m. and ranged
from 0.18 to 0.53 t/ha d.m. It was noticed that despite good
emergence on sandy soil, in the end the yield was lower than on
heavy clay soil. The reasons for this were, among others,
unfavorable distribution of precipitation but also low water capillary
action of the soil. The average seed yield on clay soil was 0.75 t/ha
d.m. and ranged from 0.50 to 0.99 t/ha d.m. in 2018 and 2020,
respectively.

The seed quality analysis carried out in 2019 showed that larger
seeds were obtained on heavy soil than on light soil. Also, the fat
and protein contents were higher on heavy soil (41.85 and 26.87%
d.m., respectively) than on light soil (40.70 and 23.91% d.m.,
respectively). On the other hand, the soil position did not affect the
composition of fatty acids.

Therefore, it can be concluded that heavy clay soil is better suited
for the cultivation of camelina than sandy soil, which due to low
capillary action is more susceptible to lack of water during drought.
This results in a lower yield and poorer quality of the camelina
seeds.
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Uprawa Inianki na glebie piaszczystej i ciezkiej glebie ilastej

Camelina jest rosling oleistg, ktéra w Europie byta znana juz w
epoce brazu. Plony nasion Inianki wynoszg 1.0-3.0 t/ha, a
zawartosc¢ oleju 30-49% s.m. Celem niniejszych badan,
zlokalizowanych w pétnocno-wschodniej Polsce, byto poréwnanie
plonowania Inianki na dwéch stanowiskach glebowych.

Stanowisko we wsi Leginy zlokalizowane byto na ciezkiej glebie
ilastej. Ta gleba nalezy do gleb zasobnych i potencjalnie zyznych.
Dziatka we wsi Fingaty zlokalizowana byta sie na lekkiej glebie
piaszczystej. Gleby takie sg ubogie w sktadniki pokarmowe, zwykle
zbyt suche, stad nawozenie daje nieznaczny wzrost plonéw.
Badanie prowadzono w latach 2018-2020.Plon nasion Inianki na
glebie lekkiej wyniést 0.38 t/ha s.m. i wahat sie od 0.18 do 0.53 t/ha
s.m. Zauwazono, ze pomimo dobrych wschodéw na glebie
piaszczystej, w koncowym efekcie uzyskiwano nizsze plony niz na
glebie ciezkiej ilastej. Powodem tego byty m. in. niekorzystny
rozktad opaddéw ale réwniez niska pojemno$é wodna gleby. Sredni
plon nasion na glebie ilastej wyniést 0.75 t/ha s.m. i wahat sie od
0.50 do 0.99 t/ha s.m. odpowiednio w roku 2018 i 2020.
Przeprowadzone w 2019 roku badania jakosci nasion wykazaty, ze
wieksze nasiona uzyskiwano na glebie ciezkiej niz na lekkiej.
Réwniez zawartosc ttuszczu i biatka byta wyzsza na glebie ciezkiej
(odpowiednio 41.85 i 26.87% s.m.) niz na lekkiej (odpowiednio
40.70i 23.91% s.m.). Natomiast stanowisko glebowe nie wptywato
na roznice w sktadzie kwaséw ttuszczowych.

Mozna zatem stwierdzi¢, ze gleba ilasta ciezka lepiej nadaje sie pod
uprawe Inianki siewnej niz gleba piaszczysta, ktéra z powodu niskiej
pojemnosci wodnej jest bardziej podatna na brak wody w okresie
suszy. Skutkuje to nizszym plonem oraz gorszymi cechami nasion
Inianki.
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Cultivation of fiber hemp on land degraded by open cast mining of
lignite in Poland

The study comparing fibrous hemp Bialobrzeskie cultivation in two
nitrogen fertilization schemes — mineral (calcium nitrate: 0.90,180
kg/ha) and organic (cattle manure: 0, 15, 30 t/ha) was conducted on
former site of lignite mining in MAGIC project. As a result of mining
activity the soil was removed and loam was deposited resulting in
very low carbon and poor structure causing high compaction in
arable layer. This causes difficult air penetration in soil, water
stagnation in wet periods, rock-like hardness in dry periods and in
consequence late start of tillage in spring and short time when
conditions allow for tillage.

The best hemp straw yield response was observed at moderate
manure dose (15 t/ha) especially in 2020 (8.57 t/ha) while yields at
0 and 30 t/ha were by ca 60% lower. In 2019 much lower yields
were noted (1.29, 2.86 and 2.76 t/ha at manure doses 0, 15 and 30
t, respectively) and only yield obtained at no manure combination
was significantly lower.

The straw yield obtained under mineral N fertilization was less
differentiated upon doses compared to manure. In 2020 hemp
responded with gradually growing yields of straw on increasing N
doses — 5.47,6.39 and 7.7 t/ha, while in 2019, the yields were
approximately 5-fold lower and with almost no difference to the N
dose used — 1.29, 1.47 and 1.38 t/ha. Fibre concentration obtained
on mineral fertilization were generally higher as compared to those
obtained at manure, however the loss of yield could not be
compensated by higher fibre concentrations. Given these results, it
is recommended to apply cattle manure on such marginal soils also
because it contributes to accumulation of organic matter which is in
high deficiency on such sites.
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Uprawa konopi wtoknistych na terenach zdegradowanych
przez odkrywkowa eksploatacje wegla brunatnego w Polsce

Badania poréwnujgce uprawe konopi widknistych w dwadch
schematach nawozenia — azotem mineralnym (saletra wapniowa:
0,90 180 kg/ha) i organicznym (obornik bydlecy: 0,15, 30 t/ha)
przeprowadzono w ramach projektu Magic na bylym obrzarze
wydobycia wegla brunatnego. W wyniku dziatalno$ci gérnicze;j
usunieto glebe, a nastepnie zdeponowano it, co spowodowato
bardzo niskg zawartos¢ wegla i stabg strukture powodujgcg duze
zageszczenie warstwy ornej. Utrudnia to penetracje powietrza do
gleby, stagnacje wody w okresach mokrych, twardos¢ skaty w
okresach suchych, a w konsekwencji pdzne rozpoczecie uprawy na
wiosne i krétki czas, gdy warunki na nig pozwalaja.

Najlepszg reakcje plonowania stomy zaobserwowano przy
umiarkowanej dawce obornika (15 t/ha), zwtaszcza w roku 2020
(8,57t/ha), natomiast plony przy 0 i 30 t/ha byty o ok. 60% nizsze. W
2019 r. odnotowano znacznie nizsze plony (1,29, 2,86 i 2,76t/ha
przy dawkach obornika odpowiednio 0,15 i 30t) i tylko plon
uzyskany przy braku kombinacji obornikowej byt istotnie nizszy.
Plon stomy uzyskany przy nawozeniu mineralnym N byt mniej
zrdznicowany przez zastosowane dawki w poréwnaniu z
obornikiem. W 2020 r. konopie reagowaty stopniowo rosngcymi
plonami stomy na wzrastajgce dawki N — 5,47,6,39 17,7 t/ha,
natomiast w 2019 r. plony byty ok. 5-krotnie nizsze i prawie bez
réznicy w stosunku do zastosowanej dawki N — 1,29, 1,47 oraz 1,38
t/ha. Catkowita zawarto$¢ widkna uzyskana przy nawozeniu
mineralnym byta generalnie wyzsza niz przy nawozeniu obornikiem
jednak spadek plonu nie byt przez nig rekompensowany. Biorgc pod
uwage te wyniki, na takich marginalnych glebach zaleca sie
stosowanie obornika bydlecego, rowniez dlatego, ze przyczynia sie
on do akumulacji materii organicznej, ktérej na takich stanowiskach
wystepuje duzy niedobor.
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| Phytomanagement of contaminated sites

Phytomanagement is a new technology in which industrial non-food
cash crops are used to reduce and control risks arising from soil
contamination. Simultaneously, a profitable and sustainable use of
contaminated sites is assured by producing marketable biomass.
Several recent studies focus on fast growing, high yielding and high
value non-food crops, that could be used as a feedstock for
bioenergy and bioproducts (e.g. construction biomaterials, bio-
lubricants, bioplastics, pulp for paper, biopolymers, biochemicals,
biofuels, biochar, etc). Crops suitable to be used for
phytomanagement should have the following characteristics: (i)
tolerance to high levels of soil contaminants, (ii) ability to uptake the
contaminants and/or stabilize them in soil fractions in relatively high
levels, iii) ability to degrade organic pollutants, (iv) rapid growth
rates and high biomass yield (v) widespread highly branched root
system, (vi) low input requirements and easy harvest ability, (vii)
non consumable by humans and animals. Promising candidates are
miscanthus, industrial hemp, fiber sorghum, castor bean, safflower,
cardoon, giant reed, kenaf, switchgrass, poplar, willow, etc. The
exploitation of contaminated lands could open new economic
opportunities for local farmers and rural communities by increasing
the availability of domestic raw materials for use in new emerging
markets.
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AgloTToinon PUTTOOPEVWY £BAPWV PE TNV KOANIEPYEIQ
Biounxavikwy QUTWV

H durtodiaxeipion (Phytomenagement) gival pia véa texvoAoyia,
TNV OTToia XPNCIUOTTIOIOUVTAl BIOUNXAVIKEG N TPOPIKES
KAAANIEPYEIEG VIO TN PEIWOT Kal TOV EAEYXO TWV KIVOUVWYV TTOU
TTPOKUTITOUV atrd TNV puTTavon Tou €dd@oug. Tautdxpova
TTPAYUATOTTOIEITAI OIKOVOMIKA AgIOTToincn TWV PUTTACUEVWYV
TTEPIOXWV PE TNV TTAPAYWYIH| EUTTOPEUCIUNG BlopAlag. APKETEG Un
TPOPIKEG KAANIEPYEIEG PE YPAYOPN aVATITUEN, UWNAr atrédoon Kal
MEYAAO OIKOVOMIKO evBIAPEPOV UTTOPOUV va KaAAIEpynBoUv o€
PUTTOOPEVEG TTEPIOXEG KAl VO aTTodWO0oUV Blopdda Xproiun yia Tnv
TTapaywyr| BIOEVEPYEIAG Kal BIOTTPOIOVTWYV (TT.X. KOTAOKEUQOTIKG
UAIKQ, BIoAITavTikd, BIOTTAQCTIKA, TTOATO yia XapTi, BIOTTOAUMEPN,
Broxnuika KATT). O1 KaAAIEPYEIEG TTOU €ival KATAAANAEG yia
@uTodiaxeipion Ba TTPETTEl va £x0ouv Ta akOAOUBa XapakTNPIOTIKA: (i)
QAVTOXI O€ UWPNAEG CUYKEVTPWOEIG pUTTWV OTO £Da@Og, (ii) IKaveTnTa
amoppdPnong Twv PUTTWY A/Kal OTABEPOTTOINCNG TOUG GTO £€00POG
g€ OXETIKA UWnAd eTTiTTEDQ, iii) IKavOTNTA SIACTTACNG TWV OPYAVIKWY
puTTwYv, (iv) Taxeig pubuoug avaTTuéng kar uynAni amédoon
Biopdlag (v) peyadho kai eupéwg dlakAadIoUEVO PICIKO aUaTNMA, (Vi)
XOUNAEG ATTAITACEIG EI0POWV Kal EUKOAN GUYKOMIBN, (vii) OAa Ta
QUTIKG TUAMATA va unv gival Bpwalpa atré Tov dvBpwTro Kail Ta Jwa.
Mapadeiypara TéTolwv KAAAIEPYEIWY gival: 0 pioxaveog, n
Biounxaviki kavvapn, To KAWOTIKG 0OpYyo, N PETAIVOAAdIA, N
ATPOKTUAISQ, TO KOAGWI, TO KEVAQ, Ol AEUKEG, N ITI& K.ATT. H
EKMETAAAEUOT TWV PUTTOCHEVWY EKTATEWY Ba dNUIOUPYOEl VEES
OIKOVOUIKEG EUKAIPIES VIO TOUG TOTTIKOUG ayPOTEG KAl TIG AYPOTIKEG
KOIVOTNTEG aUEAvovTag Tn SIABECINOTNTA EYXWPIWY TIPWTWY UAWYV
Kal T duvaToéTNTa TTPOWBNCAG TOUG OE VEEG AVODBUONEVES AYOPEG.
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| Kenaf cultivation in contaminated sites.

Kenaf is an annual fiber crop having great potential for fiber, energy,
and feedstock. Its stem fibers are an excellent source for textile,
paper pulp, and cordage industries, for building materials, for biofuel
production, etc. Kenaf young plants can be used in livestock
feeding, due to their palatability and high protein content. A quite
new application of this crop is its use as food additive, while its
leaves can also be used as hot beverage. However, it is well known
that food consumption is identified as the major pathway of human
exposure to contaminants. Thus, it is important to investigate the
possible bioaccumulation of several contaminants in the aerial
biomass of kenaf. A pot experiment was conducted using a soil
heavily contaminated with cadmium (Cd: 132.5 mg/kg), lead (Pb:
25875.7 mg/kg), zinc (Zn: 16821.6 mg/kg), antimony (Sb: 369.6
mg/kg) and arsenic (As: 3430.7 mg/kg). The soil was mixed with
uncontaminated soil in percentages of 0% (control), 10%, 50% and
100 % respectively. Each soil mixture was used to fill three pots and
five kenaf seeds were sown in each pot. The results showed that -in
all treatments- plant growth was not affected, indicating the
tolerance of this crop to contaminants. The concentrations of heavy
metals and metalloids measured in kenaf aerial biomass were
higher than in the control plants but within the normal limits, apart
from Cd, Pb and Sh. Cadmium concentration was up to 11.0 mg/kg,
lead was up to 59.18 mg/kg and antimony was up to 3.4 mg/kg.
Especially Cd contents in plants were 55-fold higher than in the
control plants. In conclusion, this work indicate that kenaf grown on
soils bearing Cd, Pb and Sb could be dangerous as a carrier of
these trace elements in the food chain.
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‘ KaANEpyela Tou Kevag o€ puttacuéva edagn.

To kevag ival éva €010 KAWOTIKO QUTO XPACIUO YIA TIG
Blounxavieg KAwoToU@avToupyiag, TRV TTapaywyr XapTOTTOATOU KOl
OXOIVIWYV, YIO TNV KATOOKEUN OIKOOOMIKWY UAIKWYV, TNV TTapaywyn
Blokaugipwy KA. Ta veapd @uTd KevA@ PTTOPOUV va
XpnoigotroinBouv oav {woTpo®r Adyw TNnG YEUCTIKOTATAG KAl TNG
UYNANG TTEPIEKTIKOTNTAG TOUG O€ TTpWTEiveS. ETTiong xpnoipoTrolgital
WG TTPOCOETO TPOYINWYV, EVW T QUAAG TOU UTTOPOUV VO
XpPnoiygotroinBouv Kai wg (eaTtd pdgnua. Acdopévou 0TI N
KatavaAwaon TPoipwy gival n KUpla TTnNyn €KkBeong Twv avepwITwy
O€ €TTIKIVOUVOUG PUTTAVTEG, €ival onuavTiké va diepeuvnOei n
duvatdéTnTa TOoUu QUTOU auToU Va CUGOWPEUEl pUTTOUG aTn Bioudla
Tou. Na T0 oKOTTO auTd TTPaYUATOTTOINONKE £va TTEipaua o€
YAQOTPEG XPNOIPOTTOIWVTAG £8APOG PUTTATHEVO PE KGduIo (Cd:
132,5 mg/kg), poAupdo (Pb: 25875,7 mg/kg), weuddpyupo (Zn:
16821,6 mg/kg), avtipévio (Sb: 369,6 mg/kg) kai apoevikod (As:
3430,7 mg/kg). To £€dagog autd avapixdnke pe kKabapd o€ TTOCO0TA
0% (papTupag), 10%, 50% ka1 100% avTioToixa. Kabe piyua
€0A@OUG XPNOCIUOTTOINONKE VIO VA YENIOEI TPEIG YAAOTPEG KOl 0€ KABE
yAdoTpa aTrdpBnkav mévTe aTropol Kevag. Ta atroTeAEéoUATa
€de1€av OTI N avATITUEN TV PUTWYV dev eTTNPEACTNKE. Ol
OUYKEVTPWOEIG TWV BApEwV PHETAAAWY Kal TWV PETAAAOEIOWV TTOU
METPABNKaV OTNnV aépia BIouala Tou KeVAP ATAV EVTOG TWV
QUOIOAOYIKWY opiwv, ekTdC atrd 1o Cd, Pb kai Sb. H cuykévipwon
Tou Cd frav 11,0 mg/kg, Tou Pb Atav 59,18 mg/kg kai Tou Sb rjtav
3,4 mg/kg. EIdIkOTEPA N TTEPIEKTIKOTATA TWV QUTWYV o€ Cd ftav 55
POPEG UYNAGTEPN ATTO AUTHV TWV QUTWV TTOU AVATITUXTNKAV O€
KaBapd £dagog. ETropévwg xpeiaderar 1dlaitepn TTpoooxn otav 1o
Keva® KaAAiepyeital o€ €dd@n pe augnuéveg ouykevtpwoaoelg Cd, Pb
Kal Sb yiati yTTopei va HETAPEPEI AUTOUG TOUG PUTTOUG OTNV TPOPIKN
aAucida.
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| Cultivation of industrial crops on heavy metal contaminated lands

Under the frame of MAGIC project, fifteen industrial crops have
been tested for their ability to be cultivated in soils contaminated
with cadmium (Cd), nickel (Ni), lead (Pb) and zinc (Zn). The tested
crops are: biomass sorghum, camelina, cardoon, castor bean,
crambe, Ethiopian mustard, giant reed, hemp, lupin, miscanthus x
giganteus, pennycress, safflower, switchgrass, tall wheatgrass, and
wild sugarcane. All plants were grown to relatively low
contamination levels, namely: Cd in 0, 4, 8 mg/kg, Ni in 0, 110, 220
mg/kg, and both Pb and Zn in 0, 450, 900 mg/kg. The results
showed that the most toxic heavy metal was zinc since its high soil
concentration was lethal -at least for one year- to eight crops,
namely to: biomass sorghum, camelina, castor bean, hemp, lupin,
pennycress, switchgrass and tall wheatgrass. In addition, the low Zn
treatment was lethal to four crops, namely to: camelina, hemp,
lupin, and pennycress. Second on the row of toxicity was nickel, as
in its high treatment all crops were dried or did not germinate at all
in four crops: camelina, hemp, lupin, and pennycress. Cadmium
was the third less toxic element: camelina’s yield was reduced
under the high soil concentration, while low tolerance was observed
in tall wheatgrass and moderate tolerance was recorded in giant
reed, miscanthus x giganteus, castor bean and crambe. Under low
Cd treatment, the crops Ethiopian mustard and tall wheatgrass
showed low tolerance. Finally, lead was the less toxic element since
it was not lethal to any of the tested crops. In addition, its high soil
concentration reduce by 50%-75% the yield of only three crops i.e.
of Ethiopian mustard, giant reed and tall wheatgrass.
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KaAAEpyela BIOUNXAVIKWY QUTWY € £dAPN PUTTACHEVA UE
Bapid pETalAa

210 TTAQicIo Tou Trpoypdauuatog MAGIC digpeuviiBnke n duvatéTnTa
OEKATTEVTE BIOUNXAVIKWY QUTWYV va KaAAiEpynBoulv oe edapn
PUTTOCOPEVA JE OXETIKA XANNAEG OUYKEVTPWOEIG kadpiou(Cd: 0, 4, 8
mg/kg), vikeAiou (Ni: 0, 110, 220 mg/kg), noAUBdou (Pb: 0, 450, 900
mg/kg) kai weudapyupou (Zn: 0, 450, 900 mg/kg). Ta euTa autd
gival: To adpyo, n KaueAiva, n ayplaykivapa, n percivoAadid, n
KPAuPN, n eAalokpdupn AiBiotriag, To KaAdui, n k&dvvapn, To
AouTtivo, o pioxavBog, 1o pennycress (Thlaspi arvense L.), n
aTpakTuAida, To TTAvIKoV To paBdwTo (switchgrass, €idog Kexpiov),
70 tall wheatgrass (Agropyron elongatum L.) kai To wild sugarcane
(Saccharum spontaneum L.). Ta ammoteAéopata £de1§av OTI TO TTIO
TOEIKO PETAANO €ival 0 WeudApYyUpPog OcOOUEVOU OTI OTIG UPNAEG
OUYKEVTPWOEIG TOU EepABbnkav OAa Ta QUTA TWV EI0WV: 0OPYO,
KapeAiva, peToivoAadid, kavvapn, AoUTTivo, pennycress, TTAVIKO Kal
tall wheatgrass. O1 XaunAéG OUYKEVTPWOES WeudapyUpou ATav
KATAOTPOYIKEG YIa TEoTEPQ €idN: KapeAiva, kavvapn, AoUTTivo Kal
pennycress. AeUTEPO € TOEIKOTNTA ATAV TO VIKEAIO. ZTIG UYNAEG
OUYKEVTPWOEIG TOU Ta QUTA EepdBnkav -] dev BAGoTnoav KaBoAou o
oTTopoI- aTa €idn: KaueAiva, kavvapn, Aouttivo Kal pennycress. To
KAdUIO épxETal TPITO O€ OEIPA TOGIKOTNTAG: OTIG UWNAEG
OUYKEVTPWOEIG TOU PEIWOBNKE aNUAVTIKA N TTapaywynh TG KapeAivag
kail Tou tall wheatgrass, evw pikpoTEPN peiwon TTapaTneEnRdnke oTta
€ion: kaAdpi, yioxaveo, petaivoAadid kal Kpaupn. O1 xaunAég
OUYKEVTPWOEIG Kadiou ATav TOEIKEG YOVO yIa Ta €idn eAAIOKPAURN
AiBiotriag kai tall wheatgrass. TéAog o pdAudog Atav To AiydTepo
TOEIKO PETAANO. MOVO OTIG UPNAEG GUYKEVTPWOEIG TOU
TTapaTNENBNKE Peiwaon TG TTapaywyng o€ Tpia €idn: oTnv
ehalokpauBn AiBloTriag, oTo KaAdui kai oTo tall wheatgrass.
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Biofertilisation as a tool to improve crop biomass production on
marginal lands

Biofertilisation of soils with earthworms is a means proposed to
improve poor soil characteristics. Earthworm activities may increase
crop yield by increasing nutrient availability, improving soil structure
and promoting C and N cycles. Relating MAGIC project, it was
proposed to apply biofertilisation to a marginal land exhibiting a
combined marginality factors as unfavourable soil texture and trace
element contamination. A sandy textured soil located in Paris was
used, multicontaminated after 100 years of raw wastewater
spreading. The aim was to make the proof of concept both ex situ in
controlled conditions and in situ in natural conditions, with the tested
factor being the absence or presence of earthworms.

The ex-situ experiments involved a two months post experiment
with Lolium perenne and the ubiquist endogeic earthworm
Aporrectodea caliginosa. Results confirmed that even in marginal
soils, earthworms improve biomass production, but also reduce
trace element uptake by plants while increasing trace elements in
soil solution.

The field trial involved switchgrass and miscanthus established in
June 2019 by seeds and rhizomes respectively. Earthworms were
introduced manually in selected blocs of around 1 m? surrounded by
a geotextile (both endogeic species Aporrectodea caliginosa, and
anecic species Lumbricus terrestris). Contrarily to miscanthus,
switchgrass could not compete with the weeds. After two years,
biomass yield of miscanthus in the presence of earthworms was
significantly higher compared to the plots without earthworms. But
in the absence of irrigation the unstable soil moisture induced a low
mean yield of miscanthus around 2 t/ha in 2021. Increasing soil
fauna activity reveals a way to counteract soil marginality.
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Utilisation de la biofertilisation pour améliorer la production de
biomasse sur les terres marginales

La biofertilisation des sols par inoculation de vers de terre est un
moyen souvent proposé pour améliorer des caractéristiques
défavorables aux cultures. En effet, les activités des vers de terre
peuvent améliorer les rendements des cultures en augmentant la
disponibilité des nutriments, en améliorant la structure des sols ou
d’'une fagon générale en stimulant les cycles du carbone et de
I'azote. Concernant projet MAGIC, nous avons appliqué la
biofertilisation a un sol marginal combinant deux facteurs de
marginalité une texture défavorable et une contamination. Nous
avons utilisé un site localisé dans la banlieue parisienne (France)
avec une texture sableuse et multi-contaminé sur le long terme par
100 ans d'irrigation avec des eaux usées brutes. Notre objectif était
de faire une preuve de concept a la fois ex-situ en conditions
contr6lées et in situ en conditions de terrain, le facteur a tester étant
I'absence ou la présence de vers de terre inoculés.
L’expérimentation ex-situ a mis en jeu une exposition en pots de
deux mois de Lolium perenne et de I'espéce de ver de terre endogé
ubiquiste Aporrectodea caliginosa. Les résultats ont confirmé que
méme en conditions de sols marginaux, les vers de terre améliorent
la production de biomasse, mais aussi diminuent la bioaccumulation
des éléments trace par les plantes méme si une augmentation des
€léments trace en solution est observée.

L’essai sur le terrain a porté sur le switchgrass et le miscanthus, mis
en place en juin 2019 a partir de graines ou de rhizomes
respectivement. Les vers de terre (a la fois endogés Aporrectodea
caliginosa, et aneciques Lumbricus terrestris) ont été introduits
manuellement dans des blocs spécifiques de 1m? entourés de
géotextile. Contrairement au miscanthus, le switchgrass n’a pas pu
pousser en raison des mauvaises herbes. Apres deux ans, le
rendement en biomasse de miscanthus en présence de vers de
terre était significativement plus important comparé aux blocs sans
vers de terre. Mais en absence d'irrigation, 'humidité instable du sol
sableux a induit en moyenne un faible taux de rendement du
miscanthus d’environ 2t/ha en 2021. L’étude de terrain in situ a
confirmé les résultats ex situ. Augmenter I'activité de la faune du sol
est un moyen de contrer la marginalité du sol pour les cultures.
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| Low-input agricultural practices for industrial crops on marginal land |

The identification of the most suitable industrial crops that can be
cultivated in the European "prevalent marginal agro-ecological
zones" (MAEZ), as well as of the "marginal agricultural land low-
input systems" (MALLIS) for growing these crops were among the
main issues addressed by MAGIC.

In addition to the economic and environmental aspects, the
research was also based on the current knowledge on best low-
input agricultural practices for food crop production on good soils. It
sought to optimize the use of on-farm resources and minimize off-
farm inputs, which translates into having a more ‘closed’ production
cycle and requires more advanced agronomic skills.

As a conclusion, the selection of suitable industrial crops was found
to be the most important component in the development of MALLIS,
because all other measures (tillage, fertilization, weeding, irrigation,
etc.) very much depend on the site-specific performance of the
crop. The expected overall performance of the crops was analysed
by means of a multi-criteria analysis.

Some examples of the conclusions are:

-in Mediterranean climate conditions and soils with unfavourable
texture and stoniness tall wheatgrass can be cultivated using
practices of minimum/no tillage. Also, Siberian elm could be
cultivated in rainfed;

-in Atlantic climate conditions and soils contaminated by wastewater
the lignocellulosic crops such as miscanthus can be cultivated with
minimum/no tillage and bio-fertilisation;

-in Continental climate conditions and soils with hard clay and
limited soil drainage there can be cultivated crops such as tall
wheatgrass, willow, hemp, poplar or reed canary grass with
minimum/no tillage, reduced fertilization and weed control practices.

page 138 from 153




Deliverable 8.6

Final list with the practice abstracts following the EIP AGRI

common format

Magjc

Practice "abstract" 40:
Short title in English

Short summary for
practitioners in english on the
(final or expected) outcomes
(1000-1500 characters, word
count — no spaces). Do not
complete if the summary below
is completed in English

This summary should at least contain the
following information:

- Main results/outcomes of the
activity (expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities
to the end-user if the generated
knowledge is implemented? How can the
practitioner make use of the results?

This summary should be as interesting
as possible for farmers/end-users, using
a direct and easy understandable
language and pointing out
entrepreneurial elements which are
particularly relevant for practitioners (e.g.
related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.

www.magic-h2020.eu

Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
outcomes/recommendations which are ready for practice.

| Good Practices in MAGIC

Marginal land is largely attributed to agricultural fields which have
been abandoned due to biophysical and/ or socio-economic
restrictions. This has become a major problem in Europe with
several environmental, socioeconomic and landscape implications,
including higher risk of fires, loss of biodiversity, water scarcity, etc.,
which reduce the health and quality of life of rural communities.
Recently, the European Commission Joint Research Centre (JRC)
applied the LUISA Territorial Modelling Platform to generate
projections of agricultural land abandonment in the EU in the period
2015-2030. The resulted potential risk map of agricultural land
abandonment in the EU in 2030 produced with this modelling
framework indicates that 11% of EU's agricultural land will be under
high (19.6 million ha, 10.7%) and very high (800.000 ha, 0.4%)
potential risk of abandonment.

The aim of identifying Good Practices in the MAGIC project is to
understand the context of restoring marginal land for cropping, the
state and prospects for industrial crops, the conditions framing their
cultivation and the supply chains as well as their operational
capacities across time and development stages.

The work performed analysed practices which rehabilitate the
biophysical constraints related to the soil and water conditions of
the land while improving environmental, economic and societal
performance and operational aspects of the value chain. These
practices can guide policy in integrating industrial crops cultivated in
marginal lands as raw materials in bio-based value chains. The
‘Good Practice’ when assessed scores highest on the specific
indicators compared to other practices in the region.
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|Analysis of Good Practices in MAGIC

The performance of twelve cases of Good industrial crop Practices
on biophysically marginal lands has been examined in this report
around (i) stages of the value chain, focusing on land use and
biomass production, and (ii) competitive priorities at different
phases of development.

The methodological approach provides a conceptual link of Value
Chain Analysis (VCA), and a two-dimensional perspective (the key
attributes of the value chain in the form of competitive priorities (CP)
and their performance at different stages of development) to
investigate a set of Good Practice cases growing industrial crops on
marginal lands. A set of indicators has been employed, assessing
the performance of the studied Good Practice cases at the land use
and biomass production phases.

The results of this study show how industrial crops on land with low
soil fertility, high salinity, sandy soils, unfavourable texture and
stoniness, pollution, etc. can improve to end biophysical and
socioeconomic challenges by providing outlets for rural
communities to support feedstock supply to bio-based sectors.

The most common marginal land challenges that industrial crop
cultivation helped to surmount include (i) presentation of low-input
practices to restore land with low fertility, soil contamination,
adverse texture, stoniness, drought, etc. (ii) Increased transparency
in the establishment of low indirect land use biomass crops and (jii)
created new income opportunities for farmers in rural areas with a
high percentage of marginality.
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Practice "abstract" 42: outcomes/recommendations which are ready for practice.

Short title in English | Key findings and transferability in MAGIC

Short summary for This report has studied the essential characteristics of selected
practitioners in english on the |industrial crops and the challenges of marginality ameliorated with
(final or expected) outcomes their cultivation. The review includes the level of potential
(1000-1500 characters, word transferability of lessons learned by key attribute biophysical-
count — no spaces). Do not environmental, economic, and social attributes and stage of
complete if the summary below | development to other European regions.

is completed in English The results extracted from the twelve Best Practice cases across

Europe of industrial crops grown on land with biophysical

This summary should at least contain the | marginalities are (i) the cultivation of lignocellulosic perennial
following information: species facilitates improvements on contaminated land. (ii) Regions
- Main results/outcomes of the . L likel K
activity (expected or final) surrounded by primary activities were more likely to undertake

- The main practical industrial crops on marginal lands. (iii) Minimal farmer interaction
recommendation(s): what would be the | with the research community. (iv) Availability of public and private
gat'}:‘eag?cﬁi:;"i‘ft’}:’sréeefgggfe‘gt“”'“es funds with simplified rules and procedures. (v) Good relationship
knowledge is implemented? How can the | D€fween farmers and regional government. (vi) Availability of well--
practitioner make use of the results? trained farmers and good interactions with research institutions. (vii)
Increased public knowledge on reclamation of marginal lands with

This summary should be as interesting | i q;strial crops for bio-based products. (viii) Restoring marginal

as possible for farmers/end-users, using

a direct and easy understandable lands with low-input practices to maintain low GHG emission levels
language and pointing out can be complicated, as in most cases significant inputs are required
entrepreneurial elements which are to make the land productive. (ix) Establishment of perennial plants

particularly relevant for practitioners (€.9. | through an arid and dry climate, with no irrigation available during
related to cost, productivity etc).

Research oriented aspects which do not the first year. (x) Farmers were doubtful about the long-term

help the understanding of the practice economic viability of industrial crops on marginal land. (xi) The small
itself should be avoided. scale of farming implies a level of training, networking and complex
interactions that are time consuming and delay value chain
integration in farming systems.
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This summary should at least contain the
following information:

- Main results/outcomes of the
activity (expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities
to the end-user if the generated
knowledge is implemented? How can the
practitioner make use of the results?

This summary should be as interesting
as possible for farmers/end-users, using
a direct and easy understandable
language and pointing out
entrepreneurial elements which are
particularly relevant for practitioners (e.g.
related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.

www.magic-h2020.eu

Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
outcomes/recommendations which are ready for practice.

| Conversion of vegetable oils through metathesis chemistry

Metathesis is a chemical reaction which involves the double bonds
of the fatty acid chains. With a homogeneous catalyst the double
bond react with a short olefin (which can be ethylene, or 1-butene
for example) and produce a shorter fatty acid (10 and 12 carbons
chains) and an olefin (10 or 12 carbon chains). The shorter fatty
acids can substitute the acids from palm kernel and coconut oils,
while the olefins can be used for synthetic lubricants (PAQO) for
example. The most appropiate oils for this process should have a
high ratio of Oleic to Linoleic acid (high
MonoUnsaturated/PolyUnsaturated fatty acids ratio). Currently this
chemistry is practiced by Elevance-Wilmar in Indonesia on Palm oil.
However other high oleic oils such as High Oleic Sunflower and
High Oleic Safflower are also appropriate, provided that their cost is
limited. The challenge with this chemistry is that it generates a lot of
coproducts for which a value has to be identified. Ethylene would be
the best reagent to generate the highest value from the products,
but it is also a poison for most of the catalysts. This is the reason
why the process implemented by Elevance uses 1-butene. High
oleic oils, reacting with ethylene would generate alpha-olefins and
C10 unsaturated fatty acid ester. Although the olefins would have a
direct market in lubricants, cosmetics, surfactants, the C10
unsaturated fatty acid still has to find its market, and in the worst
case could be a substitute for the imported medium chain fatty acids
present in tropical oils. The economic analysis shows that large
plant would have to be built to cover the cost, and that initially
incentives to the large fuel/petrochemical markets would be
necessary, before addressing the specialties.
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Short title in native language

Short summary for

practitioners in native language
(can be the language of the

coordinator / one of the partners
- otherwise in English) (1000-
1500 characters, word count —
no spaces).

This summary should at least contain the
following information:

- Main results/outcomes of the
activity (expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities
to the end-user if the generated
knowledge is implemented? How can the
practitioner make use of the results?

This summary should be as interesting
as possible for farmers/end-users, using
a direct and easy understandable
language and pointing out
entrepreneurial elements which are
particularly relevant for practitioners (e.g.
related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.

www.magic-h2020.eu

Conversion d'huiles végétales par métathése

La métathese est une réaction chimique qui implique les doubles
liaisons des chaines d'acides gras. Avec un catalyseur homogéne,
la double liaison réagit avec une oléfine courte (qui peut étre
I'éthylene, ou le 1-buténe par exemple) et produit un acide gras plus
court (chaines de 10 ou 12 carbones) et une oléfine (10 ou 12
carbones). Les acides gras plus courts peuvent remplacer les
acides des huiles de palmiste et de noix de coco, tandis que les
oléfines peuvent étre utilisées pour les lubrifiants synthétiques
(PAO) par exemple. Si les oléfines auraient un marché direct dans
les lubrifiants, les cosmétiques, les tensioactifs, l'acide gras insaturé
en C10 doit encore trouver son marché. Les huiles les plus
appropriées pour ce processus devraient avoir un rapport élevé
d'acides gras monoinsaturés/polyinsaturés. Actuellement cette
chimie est pratiquée par Elevance-Wilmar en Indonésie sur I'huile
de palme. Cependant, d'autres huiles & haute teneur en acide
oléique telles que le tournesol & haute teneur en acide oléique et le
carthame a haute teneur en acide oléique sont également
appropriées, a condition que leur co(t soit limité. L'enjeu de cette
chimie est qu'elle génére beaucoup de coproduits pour lesquels une
valeur doit étre identifiée. L'éthylene serait le meilleur réactif pour
générer la valeur la plus élevée des produits, mais c'est aussi un
poison pour la plupart des catalyseurs. C'est la raison pour laquelle
le procédé mis en place par Elevance utilise du 1-buténe. L'analyse
economique montre gu'il faudrait construire de grandes usines pour
couvrir les codts, et que dans un premier temps des incitations aux
grands marchés du carburant/pétrochimie seraient nécessaires,
avant d'aborder les spécialités.
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Short summary for
practitioners in english on the
(final or expected) outcomes
(1000-1500 characters, word
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complete if the summary below
is completed in English

This summary should at least contain the
following information:

- Main results/outcomes of the
activity (expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities
to the end-user if the generated
knowledge is implemented? How can the
practitioner make use of the results?

This summary should be as interesting
as possible for farmers/end-users, using
a direct and easy understandable
language and pointing out
entrepreneurial elements which are
particularly relevant for practitioners (e.g.
related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.
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Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
outcomes/recommendations which are ready for practice.

Conversion of vegetable oils to azelaic acid and pelargonic acid

The most interesiting vegetable oils for the chemical conversion to
azelaic acid (a C9 diacid) and pelargonic acid (a C9 fatty acid) are
the oils rich in oleic acid (C18:1). In order, to have a high purity and
high value of the final products, the amount of linoleic acid (C18:2)
and Linolenic (C18:3) should be minimal. Azelaic acid has market
applications in polymers, lubricants, plasticizers... while pelargonic
acid has also applications as herbicide, lubricants... There are two
main processes in use today: the ozonolysis practiced by Emery
Oleochemicals in the US and Croda Sipo in China, and the
oxidative cleavage practiced by Matrica in Italy. The oxidative
cleavage requires the use of hydrogen peroxide and air as oxidants.
Although Palm oil is rather cheap and has a high ratio of
Oleic/linoleic acids, it is not the most appropriate oil for that
chemistry, because a lot of coproducts, such as saturated fatty
acids which cannot react in the process do not generate much
value. This oil would require a much bigger plant, which would
compensate for the cheaper oil. Instead appropriate oils for that
chemistry include High Oleic Sunflower Oll, but also High Oleic
Safflower oil, for example. An econmic analysis, of the process
allows us to estimate that an increase of 1% of oleic acid content in
the oil, could justify a maximum 3% increase in the oil value, based
on a difference between High Oleic Safflower (82% Oleic) and High
Oleic Sunflower (85% Oleic).
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This summary should at least contain the
following information:

- Main results/outcomes of the
activity (expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities
to the end-user if the generated
knowledge is implemented? How can the
practitioner make use of the results?

This summary should be as interesting
as possible for farmers/end-users, using
a direct and easy understandable
language and pointing out
entrepreneurial elements which are
particularly relevant for practitioners (e.g.
related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.
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Conversion d'huiles végétales en acide azélaique et en acide
pélargonique

Les huiles végétales les plus intéressantes pour la conversion
chimique en acide azélaique (un diacide en C9) et en acide
pélargonique (un acide gras en C9) sont les huiles riches en acide
oléique (C18:1). Afin d'avoir une pureté élevée et une valeur élevée
des produits finaux, la quantité d'acide linoléique (C18:2) et
linolénique (C18:3) doit &tre minimale. L'acide azélaique a des
applications de marché dans les polyméres, lubrifiants, plastifiants...
tandis que l'acide pélargonique a aussi des applications comme
herbicide, lubrifiants... Il existe aujourd'hui deux procédés
principaux : I'ozonolyse pratiquée par Emery Oleochemicals aux
USA et Croda Sipo en Chine , et la coupure oxydante pratiquée par
Matrica en Italie. La coupure oxydante nécessite |'utilisation de
peroxyde d'hydrogéne et d'air comme oxydants. Bien que I'huile de
palme soit plutdt bon marché et ait un ratio élevé d'acides
oléiquel/linoléique, ce n'est pas I'huile la plus appropriée pour cette
chimie, car de nombreux coproduits, tels que les acides gras
saturés qui ne peuvent pas réagir dans le processus, ne générent
pas beaucoup de valeur. Cette huile nécessiterait une usine
beaucoup plus grande, ce qui compenserait I'huile moins chére. Au
lieu de cela, les huiles appropriées pour cette chimie comprennent
I'huile de tournesol a haute teneur en acide oléique, mais aussi
I'nuile de carthame & haute teneur en acide oléique, par exemple.
Une analyse économique du procédé nous permet d'estimer qu'une
augmentation de 1% de la teneur en acide oléique dans I'huile,
pourrait justifier une augmentation maximale de 3 % de la valeur de
I'nuile, sur la base d'une différence entre le Carthame Haut Oléique
(82% Oleic) et Tournesol & haute teneur en acide oléique (85%
d'acide oléique).
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Short summary for
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(1000-1500 characters, word
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complete if the summary below
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following information:

- Main results/outcomes of the
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- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities
to the end-user if the generated
knowledge is implemented? How can the
practitioner make use of the results?

This summary should be as interesting
as possible for farmers/end-users, using
a direct and easy understandable
language and pointing out
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particularly relevant for practitioners (e.g.
related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.
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Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
outcomes/recommendations which are ready for practice.

| Conversion of vegetable oils to sebacic acid (c10 diacid)

Castor Qil, extracted from the seeds of "Ricinus communis" is the
only oil today used to produce sebacic acid, a C10 linear diacid.
Castor can be cultivaed in Europe, as an annual crop, provided that
it is mechanized. Sebacic acid is used for the synthesis of polymers
(polyamides, polyesters...), lubricants, plasticizers. Although 80% of
the world production of Castor is made in India, most of the sebacic
acid is currently produced in China through the "Alkaline Cleavage
process". There is also some production in India, and more recently
in Oman. Alternative processes to make sebacic acid, include the
fermentation of petrosourced C10 paraffin (Cathay Indsutrial
Biotech) and the fermentation of the C10 fatty acid present in
Coconut and Palm Kernel oils (in the past Verdezyne intended to
produce it). The Alkaline cleavage process is a reaction in sodium
hydroxyde, in which only the Ricinoleic acid (C18:1,0H) chain -
present at 85% in castor oil - will react in successive reaction steps
leading to the diacid and to 2-Octanol as major products. Only
Castor oil contains ricinoleic acid in high quantity and can lead to
sebacic acid. However, Lesquerella which is a desertic crop,
contains an other hydroxyfatty acid (lesquerolic acid) C20:1,0H,
which would lead to the C12 diacid when using the same chemistry;
and a micro-organism: claviceps purpurea, also accumulates
ricinoleic acid in significant quantities. The process requires the
following steps: hydrolysis of the oil; alkaline cleavage; separation
of 2-octanol; acidification to separate the unreacted acids; further
acidification to recover the diacid. It also generates a large amount
of sodium sulfate.
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related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.
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Conversion d'huile végétale en acide sébacique (diacide a 10
atomes de carbone)

L'huile de ricin, extraite des graines de "Ricinus communis" est la
seule huile aujourd'hui utilisée pour produire de 'acide sébacique,
un diacide linéaire en C10. Le ricin peut étre cultivé en Europe,
comme culture annuelle, a condition qu'elle soit mécanisée. L'acide
sébacique est utilisé pour la synthése de polyméres (polyamides,
polyesters...), lubrifiants, plastifiants. Bien que 80% de la
production mondiale de ricin soit localisée en Inde, la majeure partie
de l'acide sébacique est actuellement produite en Chine par le biais
du «procédé de clivage alcalin». Il y a aussi une petite production
en Inde, et plus récemment au Sultanat d'Oman. Des procédés
alternatifs pour fabriquer de l'acide sébacique, comprennent la
fermentation de la paraffine C10 pétro-sourcée (Cathay Indsutrial
Biotech) et la fermentation de I'acide gras C10 présent dans les
huiles de noix de coco et de palmiste (Verdezyne avait l'intention de
le produire). Le procédé de clivage alcalin est une réaction dans
I'nydroxyde de sodium, dans laquelle seule la chaine acide
ricinoléique (C18:1,0H) - présente a 85% dans I'huile de ricin -
réagira par étapes successives de réaction conduisant au diacide et
au 2-octanol comme principaux produits. Seule I'huile de ricin
contient de I'acide ricinoléique en grande quantité et peut conduire
a de l'acide sébacique. Cependant, Lesquerella qui est une culture
désertique, contientl'acide lesquérolique C20:1,0H, qui conduirait
au diacide C12 en utilisant la méme chimie ; et un micro-organisme
. le claviceps purpurea, accumule également l'acide ricinoléique en
quantités importantes. Le procédé nécessite les étapes suivantes:
hydrolyse; clivage alcalin; séparation du 2-octanol; acidification pour
séparer les acides n'ayant pas réagi ; acidification supplémentaire
pour récupérer le diacide. Il génere également une grande quantité
de sulfate de sodium.
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Practice "abstract" 46: outcomes/recommendations which are ready for practice.

Short title in English | Potential biomass supply from marginal lands

Short summary for With the aim of increasing bioenergy production and food security,
practitioners in english on the |as well as benefiting the environment and ecosystems, the MAGIC
(final or expected) outcomes project has evaluated and mapped out the potential of marginal
(1000-1500 characters, word lands to supply biomass in two regions of the EU: Soria in Spain
count — no spaces). Do not and Brittany in France. The productivity of energy crops on such
complete if the summary below |lands has been modelled for these regions, factoring in biophysical
is completed in English constraints to crop growth. On the one hand, the Soria region

currently has a potential of 376,500 ha of marginal lands suitable for
This summary should at least contain the | energy crops such as tall wheatgrass and Siberian elm. On the
following information: other hand, Brittany has a potential of 57,544 ha of marginal lands

- Main results/outcomes of the . . . .
activity (expected or final) suitable for miscanthus, a perennial grass. Marginal lands make up
- The main practical 3% and 37% of current cropland area in Brittany and Soria,
recommendation(s): what would be the | respectively, pointing at contrasted local configurations. Overall,
main added value/benefitfopportunities | \arginal lands could supply 1,431 kton of biomass dry matter per
to the end-user if the generated . . . . .
knowledge is implemented? How can the | Y&@r in Soria, and 1,582 kton in Brittany, respectw_ely. Resea_rchers
practitioner make use of the results? from the MAGIC project also evaluated the potential of sourcing
biomass from agricultural and forest residues, pointing to a similar

This summary should be as interesting | 5t (1,574 kton) in Soria and a much larger one in Brittany (at

as possible for farmers/end-users, using

a direct and easy understandable 5,637 kton per year). Thus, residues could complement the supply
language and pointing out of biomass processing facilities and mitigate the risks of biomass
entrepreneurial elements which are shortages.

particularly relevant for practitioners (€.9. | These quantifications provide data for the development of industrial,
related to cost, productivity etc).

Research oriented aspects which do not | lignocellulosic crops in Brittany and Soria, and the methodology
help the understanding of the practice used in this research could be generalized to other contexts. Such
itself should be avoided. approaches can support the design of efficient biomass utilization
value-chains in locations with different feedstock availability, thus
lowering the overall risks of investing in bioenergy/biorefinery
projects.
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on the size of the project and the number of
outcomes/recommendations which are ready for practice.

Identification of arable marginal lands under rainfed conditions for
bioenergy purposes in Spain

CEDER- CIEMAT has identified those areas in Spain where food
crops are not economically profitable, but energy crops could be
cultivated. In this work, it has estimated the profit margin of wheat
and barley, the spatial location of cultivation areas and the
biophysical limitations.

Almost 10 million hectares in Spain present biophysical and/or
economic constraints in rainfed arable areas. The results showed
an average potential of 83.33 GJ per ha using triticale (x
Triticosecale) and 174.85 GJ per ha, using cardoon (Cynara
cardunculus L). in these lands. These numbers represent between
3%-5% of the primary energy needs in Spain, which can optimise
rural development, promote the bioeconomy, and achieve
environmental objectives.

Furthermore, the economic balance of rainfed wheat and barley
indicates that yields of less than 1.5 t per ha make cultivation of the
land unprofitable for farmers using traditional management, so that
these areas are considered marginal. This directly links economic
restraints and biophysical limitations. Finally, a change in seedbed
preparation or sown crops could improve marginal areas. The
systematics developed in this study can be used to identify marginal
lands and their limiting factors. It could be reproduced in other EU
countries with the same challenges, mainly in the Mediterranean
basin.
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related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
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Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
outcomes/recommendations which are ready for practice.

Value chain for multifunctional refining of industrial hemp in
Denmark

Thanks to EU H2020 projects exchange, MAGIC partners had the
opportunity to retrieve information from COOPID project about a
value chain for multifunctional refining of industrial hemp in
Denmark, with several phases and associated businesses.

Hemp is an excellent crop to have in rotation in Denmark. As a late
sown crop, it gives time to handle weeds mechanically early in
spring. It is also good for under sowing with nitrogen-fixing crops,
such as yellow clover or yellow trefoil. After harvest, the stubble with
the yellow clover and some waste seeds, is an ideal forage for
wildlife, including insects, birds, and deer.

Finola is a variety of hemp that has been ploughed and fertilized
with 100 kg N/ha embedded slurry. Typically, it can be harvested
between 1 and 1.5 tonnes of seeds per ha. Harvesting is done by a
traditional combined harvester with only minor modifications. It does
not need herbicides or pesticides, and only needs a small amount of
fertilizer, making it very suitable for unfertile land. Hemp has no
insect pests, although there may be minor fungal attacks.

It is appreciable how the hemp fibres are turned into sustainable
products, replacing fossil fuel-based materials. There are four steps
for treatment of recycled or biobased materials, such as hemp. The
cleaned seeds can be de-hulled, toasted or transformed into flour.
The hemp flour is sold to another company, and it's processed into
meat replacement products based on 100% plant protein. The hulls
are sold to make pet-food or fibre-rich full-flour. The dried hemp
straw, consist of skews and fibres destined to clothing processes.
The shives can be used for construction materials and the
hempcrete can replace the concrete.

page 150 from 153




Deliverable 8.6

Final list with the practice abstracts following the EIP AGRI

common format

Magjc

Short title in native language

Short summary for

practitioners in native language
(can be the language of the

coordinator / one of the partners
- otherwise in English) (1000-
1500 characters, word count —
no spaces).

This summary should at least contain the
following information:

- Main results/outcomes of the
activity (expected or final)

- The main practical
recommendation(s): what would be the
main added value/benefit/opportunities
to the end-user if the generated
knowledge is implemented? How can the
practitioner make use of the results?

This summary should be as interesting
as possible for farmers/end-users, using
a direct and easy understandable
language and pointing out
entrepreneurial elements which are
particularly relevant for practitioners (e.g.
related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.

www.magic-h2020.eu

| Kadras ieguves vietas rekultivacija

Eksperimentals kokaugu stadijums ierikots bijusaja kidras ieguves
teritorija. Augsnes virséjas kartas (>50 cm) veido skaba (pHCaCl2
~3.5), dalgji sadalijusies augsta purva kadra. Sadas augsnes ir
bagatas ar organiskajam vielam un slapekli, bet tam trikst citu
svarigu augiem pieejamo baribas elementu. Tadél, papildus
kontroles variantam, augsne ielabota ar tris devam koksnes pelnu —
5, 10 un 15 t ha'! Koksnes pelnu sastavs: K 24.7, Mg 18.2, Ca
120.4, P 6.6 g kg-1. Visi varianti ierkoti tris atkartojumos, un katra
iestaditas papeles (Populus tremula) (klons Vesten), bérzi (Betula
pendula), melnalkdni (Alnus Glutinosa) un priedes (Pinus Sylvestris)
(1055 koki ha't). Péc pieciem aug$anas gadiem papeles uzradija
vissliktako saglabasanos — 0% kontroles varianta, 27, 62 un 57%
variantos, kas ielaboti attiecigi ar 5, 10 un 15 t ha! koksnes
pelniem. Vidéjie papelu augstumi péc Cetriem augSanas gadiem bija
112, 331, 452 un 452 cm kontroles un ar 5, 10 un 15 t ha? pelnu
ielabotajos variantos. Sie rezultati norada uz papelu jutibu pret
baribas vielu trikumu un augsnes pH. Augsnes ielaboSana ir vitali
nepiecieSama, lai nodrosinatu papeles izdzivosanu nabadzigas
augsnés. lelabosana ar 10 t ha'! koksnes pelniem ir pietiekama.
Kaut arT sdkotnéja priedes augsanas gaita ir salidzinosi Iéna, ta ir
piemérota audzéSanai nabadzigos apstaklos, jo visos variantos
priezu izdzivotiba bija >98%. Sakotnéji pietiek ar 5 t ha* koksnes
pelnu devu, lai nodroSinatu koku augSanu, tomér péc pieciem
gadiem vislabakie raditaji priedei, bérzam un melnalksnim bija
izmantojot 15 t ha koksnes pelnu devu (attiecigi 180, 367 un 476
cm) salidzinajuma ar kontroli (attiecigi 100, 78 un 154 cm).
Stadijums iertkots LIFE Restore projekta ietvaros (LIFE14
CCM/LV/001103).
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Combating desertification in the Mediterranean — key findings of the
MediOpuntia project

MediOpuntia is a project whose purpose is to promote the
establishment of Opuntia spp. in dry marginal lands of the
Mediterranean adopting efficient water management systems. O.
ficus-indica was planted under different irrigation applications to
understand the effect of severe water deficit on crop development:
(11) 12 L/plant/week regardless soil water content in effective root
zone (554 m3-yr-1); (12) received water only when soil water content
(SWC) dropped under 85% of soil available water (AW) (16.6 m3-yr-
1); (13) received water each time SWC dropped below 70% of AW
(12.5 m3-yr-1). The results revealed higher fruit yield under 11 (340
kg- hat) than 12 and I3 (226-227 kg- hat). Yet, water productivity
was the lowest in 11 (0.62 kg-m-3), the highest in 13 (18.1 kg-m-3),
and in between in 12 (13.6 kg-m-3). No significant difference was
found in soil water content and canopy cover, among the applied
irrigation scheduling. It is recommended to irrigate the crop
following the intermittent 13 irrigation system. Although fruit yield
was reduced by 34%, the water applied in 13 represented only
2.25% of the water applied in 11, providing savings of 97.75%.
Considering that several regions of the Mediterranean have limited
water resources, this solution contributes to improve the
sustainability of the Opuntia spp. production in arid marginal lands,
contributing positively to achieve food security. In the framework of
the project, a prototype was developed by CREA-IT for the
application of subsurface water retention technology (SWRT) in the
experimental fields. This technology increases water holding
capacity in the root zones in permeable sandy soil which will impact
positively agriculture production in marginal arid soils.
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Combate a desertificagdo no Mediterraneo - principais conclusées
do projeto MediOpuntia

O projeto MediOpuntia tem por objetivo o cultivo de Opuntia spp.
em terras aridas do Mediterraneo, adotando sistemas eficientes de
gestdo da agua. O O. ficus-indica foi plantado sob diferentes
regimes de irrigacdo para estudar o efeito do déficit hidrico no
desenvolvimento da cultura: (11) 12 L / planta / semana,
independentemente do teor de agua no solo na rizosfera (554
m3-ano-1); (12) e (13) recebeu agua quando o contelido de agua no
solo foi inferior a 85% e a 70% da agua disponivel no solo (16,6
m3-ano-1 e 12,5 m3-ano-1, respetivamente). Os resultados
revelaram maior producgéo de frutos em 11 (340 kg- ha') do que em
12 e 13 (226-227 kg- ha1). No entanto, a produtividade da agua foi a
mais baixa em 11 (0,62 kg-m-3), a mais alta em I3 (18,1 kg-m-3) e
intermédia em 12 (13,6 kg-m-3). N&o se verificaram diferengas
significativas no teor de 4gua do solo e cobertura do solo, entre os
regimes de irrigagdo aplicados. Recomenda-se a rega seguindo o
sistema de irrigagdo intermitente 13. Embora a producéo de frutos
tenha sido 34% inferior, o uso de agua em I3 representou apenas
2,25% dos recursos aplicados em 11, proporcionando uma
economia de 97,75%. Considerando que varias regides do
Mediterraneo apresentam recursos hidricos limitados, esta solu¢éo
contribui para melhorar a sustentabilidade da produc&o de Opuntia
spp. em terras aridas, contribuindo positivamente para a seguranga
alimentar. No &mbito do projeto, um protétipo foi desenvolvido pelo
CREA-IT para a aplicacéo da tecnologia de retencdo de agua
subterrdnea em campos experimentais. Esta tecnologia aumenta a
capacidade de retencdo de agua, na rizosfera, em solo arenoso
permeavel, o que terd um impacto positivo na producéo agricola
em solos aridos.
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