


EVERGREEN has a high Community added value, as a result of its high environmental and
trancnational character, thanke to the extencive uce of advanced technology, which agcicte in
overcoming the geographical and cultural barriers preventing techmical 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 ite
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.

In 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 emiccione of chemicals into water, the WFD
i¢ also supported by other EU environmental legiclation. In thic 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 ricks posed by metals to the aquatic environment.

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

EVERGEEEN perfectly recponds 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
meete EU ctandards in terme of environmental protection of water and <oil ecosystems. The
use of these antiinfective substances are a reliable and efficient alternative to the application
of chemicale ac bactericides against plant pathogenic bacteria, that will contribute to the
reduction of chemicals contamination into agricultural soile and water.
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Consequently, an increase in soil fertility will be also be obtained, as well as an important
reduction in the percentage of chemicals resictant bacteria in the soil microfiora, that are also
a dangerous reservoir of antibiotic-resictant bacteria for humans and animals.

In the EVERGREEN project we demonstrated on a pilot field scale the effectiveness and the
potential benefite for the environment of the uce of these amti-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 diceases of plants, in the view of
an economically viable and environmental respectful reduction or replacement of the traditional
pecticides uced in conventional and organic agriculture.

The EVERGREEN approach perfectly matches the restrictions establiched within the EU Member
|Statss cohcerning the uce and the placing on the market of plant protection producte and the
main aim of the landmark package very recently proposed by the European Commission to mod-
ernice, <implify and ctrenathen the agri-food chain in Europe, which ic definitely oriented
towards an holictic vicion of a suctainable and more competitive agriculture.

Furthemore EVERGREEN project was also aim at demonstrating how several simple and
inexpencive 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
comparicon with other current approachec concerning the management of thece wactec. Due to
their natural origin, these extracts can be properly used without any damaging side effects for
humane, animale, plante and any ecocyctem. More importantly, in addition to the phenolic and
polyphenolic compounds, these extracts contain other componente whose presence have been
analytically tested amd standardised and which reinforce their biological activity against
bacteria and nematodes of plants, if compared with the resulte 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
limprove 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
ibiomolecules extracted from agricultural non-food biomasses and wastes ag 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 ceveral plants and crops having a high
{commercial value and here used as a model (Olive, Kiwi, Potato, Tobacco)

EVERGREEN EVERGREEN LAYMAN'S REPORT

-



|EVERGREEN congisted on actions aiming to:

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

demonstrate the performances ag plant disease conirol 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-baced molecules as
plant diceace control products, to achieve the highest activity on the different plant pathogens

demonstrate the reliability and the compliance with REACH document of EU legiclation 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
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on common molecular targets of living organisme, at [aboratory, 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 pecticides, copper or even antibiotics, at laboratory,
pilot and semiindustrial scale

demoncirate the chort 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 resulte:

. LoNg TERM REDUCTION (£0-100%) OF POLLUTION IN AGRICULTURAL SOILS GIVEN BY COMVENTIONAL
PESTICIDES USED AGAINST PLANT PATHOGENIC BACTEEIA AND NEMATODES, FOLLOWING THEIR EEPLACE-
MENT WITH THE PROJECT POLYPHEMOLIC-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 EIOACTIVE
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 ARC NOT ALLOWED:

. RepucTion (£0-100%) 0F POINT-SOURCE AND DIFFUSE POLLUTION FROM TUC DISPOSAL OF
AGRICULTURAL VEGETABLE WASTES IN THE ENVIROMMENT;

. REDUCTION (457%) OF COSTS FOR DISPOSAL OF AGRICULTURAL NON-FOOD VEGETABLE BIODMASSCS AND
WASTES;

. RepucTioN (20%) ©OF ENERGY COMSUMPTION USED FOR REMEDIATION PROCESSES OF
PESTICIDES-CONTAMINATED SOILS;

. IMPROVED <OIL FERTILITY (70%) FOLLOWING THE REDUCTION/REPLACING OF COMVENTIONAL
AGROCHEMICALS PRODUCTS FOR PLANT DISCASES CONTROL WITH THE PROJCCT POLYPHEMOLIC-BASED
BIOACTIVE MOLECULES;

. INCREASED SOIL MICROBIAL DIVERSITY (657) WITH POSITIVE IMPACT ON SOIL BIOLOGY AND ON THE
TEANSFOEMATION AND DYNAMIC OF NUTEIENTS;

. INCREASED (457) MATURAL COMPETENCE IN AGROSYSTEMS FOR SUPPRESCION ACAINST PLANT
PATHOGENIC BACTERIA AND FUNGE;
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LONG TERM REDUCTION (90%) OF PESTICIDES POLLUTION IN WATERCOURSES;

ReEbucTION (£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 (G0%) OF PESTICIDES RESIDUES ON FRUIT AND VEGETAELE FOR HUMAN AND ANIMAL CON-
SUMPTION:

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