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EVERGREEN has a high Community added value, as a result of its high environmental and
transnational character, thanks to the extensive use of advanced technology, which assists in
overcoming the geographical and cultural barriers preventing technical progress in the
agricultural sector.

The Water Framework Directive 2000/60/EC of the European Parliament and of the Council
of 23 October 2000 establishes the legal framework for an innovative and unitary approach in
water management across Europe, to protect and to restore clean water and to guarantee its
sustainable use in a long-time period. It also sets specific deadlines for EU countries to adopt
measures to protect aquatic ecosystems, together with several economic approaches for water
management and services.

[n the Annexes of WFD and of Directive 2008/105/EC several priority hazardous substances
whose presence in water has to be excluded or reduced have been reported, together with
other pollutants such as selected existing chemicals, plant protection products, biocides, metals
and other groups. In fact, concerning the control of emissions of chemicals into water, the WFD
is also supported by other EU environmental legislation. In this frame environmental standards
for copper and other metal contaminants in water were set out in WFD and other several EU
Directives, to reduce or eliminate the risks posed by metals to the aquatic environment.

This EVERGREEN project is one of the most obvious examples of the tight and important link
existing between WFD and the EU Thematic Strategy for Soil Protection, aimed to several
actions concerning <oil, such as to prevent its degradation, to preserve its ecological and social
functions, and also to remediate polluted and degraded soils. |n fact, although the framework
Directive of EU Thematic Strategy for Soil Protection defines as “soil” everything that is
between the earth surface and bedrock, it is obvious that the reductions of soil contamination
by several pollutants such as copper, that can be easily runoff into water from soil, would at
the end result in the protection of aquatic ecosystems, as asked by WFD.

EVERGREEN perfectly responds to the objectives of both the Water Framework Directive
2000/60/EC and of The EU Thematic Strategy for Soil Protection, offering an innovative
strategy to control plant diseases caused by Gram negative phytopathogenic bacteria that also
meets EU standards in terms of environmental protection of water and soil ecosystems. The
use of these antiinfective substances are a reliable and efficient alternative to the application
of chemicals as bactericides against plant pathogenic bacteria, that will contribute to the
reduction of chemicals contamination into agricultural soils and water.
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ECOMONDO, Rimini, 4 November 2015

AOCS 2016 Salt Lake City (UT), USA, May 1-4, 2016, Session May 4, 2016

Oral presentation at 47™ Tobacco Workers’ Conference Nashville (TN), USA, Jan. 11-14, 2016
ICP-2016 Wien - July 11-15, 2016

CORESTA Congress 2016 Berlin - Oct 9-13, 2016

VI Food Bionergy Congress - Cremona 21 April 2016

UNIFI LIFE event - Firenze 27 May 2016

DISSEMINATION TO INSTITUTIONS AND POLICY MAKERS

Since the start of the project, all beneficiaries began to have some contacts with different Institutions and policy
makers in order to organise specific project meetings and dissemination events. The following contacts and
events with institutions have been taken:
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Environmental Department of Murcia Area, Regional Ministry of Agricultural of the Comunidad autonoma of
Murcia (Dr. Francisco Javier of Murcia, Dra. Encarna of Molina - Spain (CEBAS workshop 2014)

Firenze university rector, Georgofili Director (DISPAA and INSTM workshop 2015)

Senator of the ltalian Government - Italy (UNIFI event)

Assessorato Agricoltura Regione Emilia-Romagna, ARPA Environmental Institution, [talian business center
CENTURIA - ltaly (ASTRA event 2015)

Regione Umbria PSR funded Project QualiTaba (Traced quality of tobacco in a context of sustainable pro-
duction in Central ltaly) a double check in the year after this Project end (August 11, 2015)

UNITAB (Union of European Tobacco Growers), CIA (ltalian Confederation of Farmers), CONFAGRICOLTURA
(General Confederation of Agriculture), FEDAGRI-Confcooperative, OPTA, and OPIT Meetings to prepare
the proposal for the 2016-2020 Agro-environmental measures for tobacco in Regione Umbria, Toscana,
Veneto and Campania

Regione Umbria, Fattoria Autonoma Tabacchi, OPTA and OPIT Project for Certified Organic Tobacco from
hursery to cured leaf starting in February 2016

UniMI (coordinator): Proposal for an AGER Project “From OLive oil proDuction wastes to added-value com-
pounds and biomaterials: an integrated BiOrefinerY - OLDBOY”

Politechico di Milano, UniPR and UniP!l: proposal for a PRIN Project: “Zero-Waste Agriculture for a circular
bioeconomy in the production chains of tomato and fobacco”: from crop residues pharma and biostimulants/
crop protectant

Consortium ltalbiotec and Politechico di Milano Proposal for a Fondazione CARIPLO funded Project:
“Sustainable Nanostructured Materials to Formulate Innovative Living Biostimulants (SuN-MaBios)”

Univ. of Kentucky (USA) dr. Mihaylova-Kroumova, Jan. 2016: sclareol will be the best candidate for future
studies due to its antifungal properties and availability.

Meeting of April 14, 2016 at SIPCAM-OXON Central Office at Pero (MI) with the General Manager for
Biostimulants Sandro Secco, CEO Giovanni Affaba, the President of the Administrative Board Nadia
Gagliardini.

Lab de Grasas y Aceites Dept. de Ciencia y Techoloia de los Alimentos, Facultad de Quimica. Montevideo.
Uruguay, Dr. Ignacio Vieitez Osorio co-Chairman at AOCS 2016

Public Roundtable at Sansepolcro (Apr. 23, 2016) with the Candidate Mayor Mauro Cornioli and all the
Kentucky growers of Tuscan Valtiberina, and the presence of about 100 citizens, included the principal en-
trepreneurs of the area

Congress “Verde urbano sostenibile” 17/06/2016 Pisa with ODAF and CONAF representants
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DEMONSTRATION WORKSHOP IN ITALY
DISPAA organised two workshops:
on 13 November 2015 in Accademia dei Georgofili in Florence
on 29 September 2016 in DISPAA premises
Mondoverde organised two workshops:
on 3 March 2016 in an Hotel in Borgo San Lorenzo (Fl)
on 16 September 2016 in an Hotel in Borgo San Lorenzo (Fl)
ASTRA organised two workshops:
on 26 September 2016 in ASTRA premises in Cesena
INSTM organised two workshops:
on 9 September 2016 in INSTM premises in Florence

WORKSHOP IN SPAIN
CEBASCSIC organised the following 2 EVERGREEN workshops in Spain:
on 12 November 2014 in the University of Murcia in Salon de Grados
on 28 September 2016 in CEBASCSIC premises in Murcia
Soil, plant and agricultural experts, policy makers and business people attended the two workshops.

ARTICLES AND PRESS RELEASES

During all the project period, the project beneficiaries produced:

3 articles (ltalian, Chinese and English) in Platinum journal

1€ articles related to the LIFE event of ENEA and ASTRA in Faenza, on 22 January 2015 in local and web
hewspaper

1 article on Acta Horticulturae from the oral presentation at the “2"* World Congress on the Use of Biostimulants
in Agriculture”, Firenze (ltaly), Nov. 16---19, Z2015.

2 abstracts for Malaga conference, 2-5 June 2015

Abstract to ICP-2016 Wien - - July 11-15, 2016 registration No. 280

4 web articles related to the project end

NETWORKING

During all the project, all the project beneficiaries were responsible of the following networking activities and

have presented the project in different national and networking events, as listed below:

Cluster with After-Cu, RESAFE, CLEANSED, BIOREM, AIS LIFE, SEMENTE, HORTISED, BIOBALE and COBRA (LIFE
11-12-13 projects)

Horizon 2020 “From Biodiversity to Chemodiversity: Novel Plant Produced Compounds with Agrochemical and
Cosmetic interest (AGROCOS)” KBBE

Networking contacts at the UNIFI LIFE event at Firenze on 24™ October 2014

Networking contacts at the LIFE event of ENEA and ASTRA in Faenza, on 22 January 2015

INTERNATIONAL CONFERENCES AND FAIRS

All the project beneficiaries organised and presented EVERGREEN in the following events:

“TOSCANA & AMBIENTE La sfida europea dei progetti LIFE” UNIFI LIFE event at Firenze on 24™ October 2014

LIFE event of ENEA and ASTRA “Dal confronto di esperienze diverse lo sviluppo di techiche sostenibili”, Faenza,
22/01/2015

CORESTA Congress, October 12-16/10/2014, Quebec City (Canada)

AOCS Annual Meeting, Orlando (USA), May 2-6/05/2015,

Conference Psyringae 2015, Malaga, 2-5 June 2015

EXPO Tuscany stand, Milan, 25 June 2015-06-26

EVERGREEN

EVERGREEN LAYMAN’S REPORT
10

Consequently, an increase in soil fertility will be also be obtained, as well as an important
reduction in the percentage of chemicals resistant bacteria in the soil microflora, that are also
a dangerous reservoir of antibiotic-resistant bacteria for humans and animals.

[n the EVERGREEN project we demonstrated on a pilot field scale the effectiveness and the
potential benefits for the environment of the use of these anti-virulence peptides, in the
respect the principles of the Directive 91/414/CEE, concerning research field trials with novel
and unregistered products and in compliance with good experimental practice.

The goal of the project was the demonstration of an environmentally friendly, sustainable and
integrated strategy for the control of bacterial and nematode diseases of plants, in the view of
an economically viable and environmental respectful reduction or replacement of the traditional
pesticides used in conventional and organic agriculture.

The EVERGREEN approach perfectly matches the restrictions established within the EU Member
States concerning the use and the placing on the market of plant protection products and the
main aim of the landmark package very recently proposed by the European Commission to mod-
ernise, simplify and strengthen the agri-food chain in Europe, which is definitely oriented
towards an holistic vision of a sustainable and more competitive agriculture.

Furthemore EVERGREEN project was also aim at demonstrating how several simple and
inexpensive extraction processes can allow a cost-effective exploitation of plant biomass and
hon-edible portion of crops. This allows greater short and long term environmental benefits in
comparison with other current approaches concerning the management of these wastes. Due to
their natural origin, these extracts can be properly used without any damaging side effects for
humans, animals, plants and any ecosystem. More importantly, in addition to the phenolic and
polyphenolic compounds, these extracts contain other components whose presence have been
analytically tested and standardised and which reinforce their biological activity against
bacteria and nematodes of plants, if compared with the results obtained when using the same
single purified chemical molecules.
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EVERGREEN aimed at innovating the approach towards plant disease control, reducing
conventional chemical pesticides with environmentally friendly and highly bioactive molecules
recovered from agricultural vegetable wastes. The project had a double goal to simultaneously
improve the safety profile of plant disease control products for environmental compatibility and
to support the sustainability of plant production to pursue cost-effective strategies.
EVERGREEN demonstrated in vitro and in vivo efficacy and reliability of the polyphenolic-based
biomolecules extracted from agricultural non-food biomasses and wastes as disease control
products against phytopathogenic bacteria and nematodes, for replacing current commercial
pesticides and application of copper salts in conventional and organic agriculture.

Optimised field treatments were carried out on several plants and crops having a high
commecrcial value and here used as a model (Olive, Kiwi, Potato, Tobacco)
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All the project beneficiaries made sure that the EVERGREEN project gained maximum visibility at a European level.
During all the project life various dissemination materials were produced and distributed in fairs, conferences, work-
shops and <o on. A logo was designed together with brochures, gadgets and various other items which allowed for a
full dissemination of the project aim and results. 29 articles were also edited on newspapers, a project website and
a Facebook page were created and published online within the second month of the project.

EVERGREEN has been presented in different events, in a specific web site, in notice boards, in gadgets and in bro-
chures. In particular the EVERGREEN dissemination has been performed during all the project life detailing the type
of EVERGREEN innovative technology and product.

All the beneficiaries were involved in the development and implementation of the following main EVERGREEN dissemi-
nation activities from the start of the project (01/10/2014) until the end of the project (30/04/2016):

12 EVERGREEN posters
10,000 EVERGREEN general brochures
200 EVERGREEN workshop brochures
3,000 EVERGREEN general plastic flyers
1.500 EVERGREEN pendrives as project gadget (two types)
1.000 EVERGREEN notebooks as project gadget
500 EVERGREEN cups as project gadget
100 EVERGREEN pens as project gadget
3 project presentations (In English, ltalian and Spanich)
1,000 copies of Layman’s report to general public (In English, ltalian and Spanish)
AFTER-LIFE COMMUNICATION PLAN
1,000 copies of EVERGREEN video in English, ltalian and Spanish sent and distributed after the project end to soil,
plant and agricultural managers and technicians
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EVERGREEN perfectly meets the EU vision about sustainable agriculture, with the use of
renewable resources, such as vegetable not edible biomass and waste, to obtain environmentally
friendly substitutes for traditional pesticides against plant pathogenic bacteria and nematodes,
avoiding environmental pollution and lowering the costs deriving from both the use of
conventional pesticides and the disposal of these wastes.

EVERGREEN project is one of the most obvious examples of the tight and important link
existing between WFD and the EU Thematic Strategy for Soil Protection, aimed to several
actions concerning soil, such as to prevent its degradation, to preserve its ecological and social
functions, and also to remediate polluted and degraded soils. In fact, although the framework
Directive of EU Thematic Strategy for Soil Protection defines as “soil” everything that is
between the earth surface and bedrock, it is obvious that the reductions of soil contamination
by several pollutants such as copper, that can be easily runoff into water from soil, would at
the end result in the protection of aquatic ecosystems, as asked by WFD.

The use of the EVERGREEN antiinfective substances will be a reliable and efficient alternative
to the application of chemicals as bactericides against plant pathogenic bacteria, that will
contribute to the reduction of chemicals contamination into agricultural soils and water.
Consequently, an increase in soil fertility will be also be obtained, as well as an important re-
duction in the percentage of chemicals resistant bacteria in the <oil microflora, that are also a
dangerous reservoir of antibiotic-resistant bacteria for humans and animals.
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EVERGREEN consisted on actions aiming to:

demonstrate the negative environmental impact of the use of conventional chemical pesticides for
the control of bacterial and nematode diseases of plants

demonstrate the performances as plant disease control products of the polyphenolic-based
molecules extracted from agricultural vegetable wastes, at laboratory, pilot and field scale

demonstrate the efficiency of tailored formulations of these polyphenolic-based molecules as
plant disease control products, to achieve the highest activity on the different plant pathogens

demonstrate the reliability and the compliance with REACH document of EU legislation of the
extraction processes for these polyphenolic-based molecules, from the lab-scale to the kilo-lab scale

demonstrate the project technical validity for optimising the up-scaling of treatments with these
polyphenolic-based molecules recovered from agricultural vegetable wastes, from laboratory to
pilot scale and to semi-industrial scale

demonstrate the more efficient and ecotoxicologically compatible profile of these bioactive
molecules than conventional pesticides, at laboratory, pilot and field scale

demonstrate the absence of any side unexpected effect of the bioactive polyphenolic-based molecules
on common molecular targets of living organisms, at laboratory, pilot and semi-industrial scale

demonstrate the absence of any direct or cross-acting selection operated by the bioactive
polyphenolic-based molecules towards the emergence of unwanted resistance phenomena in their
respect or for conventional pesticides, copper or even antibiotics, at laboratory,
pilot and semiindustrial scale

demonstrate the short term environmental benefits and the economical advantages from the
use of polyphenolic-based molecules recovered from agricultural vegetable wastes in the control
of biotic plant diseases
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The project had the following technical results:

. LONG TERM REDUCTION (£0-100%) OF POLLUTION IN AGRICULTURAL SOILS GIVEN BY CONVENTIONAL
PESTICIDES USED AGAINST PLANT PATHOGENIC BACTERIA AND NEMATODES, FOLLOWING THEIR REPLACE-
MENT WITH THE PROJECT POLYPHENOLIC-BASED BIOACTIVE MOLECULES RECOVERED FROM AGRICUL-
TURAL NON-FOOD VEGETABLE BIOMASSES AND WASTES;

. INCREASED PERFORMANCES IN THE CONTROL OF THE BACTERIAL AND NEMATODE DISEASES OF PLANTS
(55%) FOR THE WIDER TEMPORAL APPLICATION OF THE PROJECT POLYPHENOLIC-BASED BIOACTIVE
MOLECULES IN COMPARISON WITH CONVENTIONAL PESTICIDES, EVEN IN PERIOD OF PLANT LIFE CYCLE
WHICH ARE CRITICAL FOR INFECTIONS BUT DURING WHICH TRADITIONAL CHEMICAL PLANT PROTECTION
TREATMENTS ARE NOT ALLOWED;

. REDUCTION (£0-100%) OF POINT-SOURCE AND DIFFUSE POLLUTION FROM THE DISPOSAL OF
AGRICULTURAL VEGETABLE WASTES IN THE ENVIRONMENT;

. REDUCTION (45%) OF COSTS FOR DISPOSAL OF AGRICULTURAL NON-FOOD VEGETABLE BIOMASSES AND
WASTES;

. REDUCTION (20%) OF ENERGY CONSUMPTION USED FOR REMEDIATION PROCESSES OF
PESTICIDES-CONTAMINATED SOILS;

. IMPROVED SOIL FERTILITY (70%) FOLLOWING THE REDUCTION/REPLACING OF CONVENTIONAL
AGROCHEMICALS PRODUCTS FOR PLANT DISEASES CONTROL WITH THE PROJECT POLYPHENOLIC-BASED
BIOACTIVE MOLECULES;

. INCREASED SOIL MICROBIAL DIVERSITY (65%) WITH POSITIVE IMPACT ON SOIL BIOLOGY AND ON THE
TRANSFORMATION AND DYNAMIC OF NUTRIENTS;

. INCREASED (45%) NATURAL COMPETENCE IN AGROSYSTEMS FOR SUPPRESSION AGAINST PLANT
PATHOGENIC BACTERIA AND FUNGI;
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LONG TERM REDUCTION (90%) OF PESTICIDES POLLUTION IN WATERCOURSES;

REDUCTION (£0%) OF TOXICOLOGICAL IMPACT OF PESTICIDES POLLUTION ON TERRESTRIAL, AERIAL AND
AQUATIC FAUNA;

SHORT TERM REDUCTION (£5%) OF PESTICIDE- AND DRUG-RESISTANT BACTERIA AND NEMATODES IN
AGRICULTURAL SITES;

LONG TERM REDUCTION (60%) OF THE RESERVOIR OF ENVIRONMENTAL ANTIBIOTIC-RESISTANT BACTE-
RIA AND OF THEIR SPREAD WITH REDUCTION OF THE RISKS FOR THE HEALTH OF HUMANS AND ANIMALS;

REDUCTION (40%) OF PESTICIDES RESIDUES ON FRUIT AND VEGETABLE FOR HUMAN AND ANIMAL CON-
SUMPTION;

INCREASED QUALITY (40%) OF FOOD AND FEED FROM VEGETABLE ORIGIN WITH BENEFITS ON HUMAN
AND ANIMAL HEALTH




