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EcoPest Sustainable Use of Pesticides
a vulnerable ecosystem

The EcoPest Project resultedtive development of strategies
for the implementation of the princies forthe sustainable use
of pesticides in a vulnerable ecosystemdsyelopingand
applyinga Low Crop Management Systé&ragroenvironmental
safety principles for human health and the environment. The final outcohtke
projectis the proposato the designated authorityfor the development of
strategic plan for the implementation of the new European policy on pesticides.
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The EcoPest Project

EcoPest activitielsted betweenJanuary2009 and March 2012Z’he main goal of this
Project was the development ohantegratedstrategy for the adaptation and application of
the principles for the sustainablesa of pesticides in a vulnerable ecosystem. Farmers,
agronomists, Agricultural Research Institutes, Agriculi®&r@op Protection
Industry/companiesAcademiaPublic Bodies andPolicy Makers are involved in the issues
stressed within this ProjecEcoPetsresulted in a completschemefor prevention from
excessivand improperpesticide inputsand protection of the environment and human
health.

EcoPest is a multliscipline -stakeholder& -partner Projectimplemented by Benaki
Phytopathological Institie, AEIFORIS.A, Hellenic Agricultural Organization DEMEGIER
& IAMCand OASE, GreecEheLIFE 07/ENV/GR/000266 EcoPeasidetwas caefunded by
the European Commission through the IHPEogram.

MAIN ISSUES AND GOALS FULFILLED

Establishment ofa Reference basis for environmental monitoring &
definition of appropriate risk indicators
Significant reduction of pesticide inputs in:
o cotton, maize and plum tomato crops
Significant reduction of pollution in:
o water & soill
Application of innovativeagricultural technologies for minimization
of contaminants from agriculture:
0 Weed Seeker
0 Spray drift control nozzles
o Prototype Systemfor the control of spraying machinery
0 Heliosec System
o Environmental monitoring & predicting models
Training of stak@olders on:
o Low Input Crop Management Systems for cotton, maize &
plum tomato
o Field scouting methods and Plant Protection Guidelines
o CorrectSpraying
o0 Safe use of pesticide and fertilizer
o Personal Protection
o Empty containers management (disposal)
o0 Safe storage of pesticides and fertilizers
Production of imprint material
Contribution to the Development ofNational Certification Scheme
for sprayingequipment &the professional users of pesticides,

distributors and advisors.




Background Actions/activities

¢ Not rational use of pesticidegsprotection of environment and
human health

Excessive use of agricultural chemicadsy oftenresulted inthe pollution of aquifers, soils
and both agriculturak natural ecosystems leading to their degradation. When the pieki
concentratiorsin water and soil exceed thalowable threshold levelen food and liing

2 NB | yskfatyaie subjected to risk
However, ligh productivity in agriculture, safe
nutrition andconservation of natural resources|aCUSHEWEITIENFeISI(v
are not necessarilgontrastingissues in inputs in agricultural and natural
modern agiculture. The need to protect the systems require:

. d biota f . ¢ toxi o Rationaluse of pesticides
environment and biota from impacts of toxic | Rationalcompromise

substanceSconcentrationis challenging between high productivity and
especially in aguatic ecosystemarticularly environmental & human
vulnerable to excessive pesticide and fertilizer health

pollution from the adjacent agricultural Rationallegislation
ecosystems.

Rationalstrategic planning

EcoPest started in Kopais Regi(voiotia, Greece)

EcoPestvasapplied

at a pilot scalgin an
area of 900 ha
agricultural land with
arable crops (cotton,
maize, plum
tomatoes) at Viotikos
Kiffissos river basin
adjacent to lake Yliki.
This is a productive
basin close to Athens
which supfties

drinking water for
Attica. Intensive
agriculture in the are
& use of agrichemicals
isconsidered to be the
main source of
pollution.

Voiotia (ancient Boeotia) was renowned for its agricultu
fertility. The biodiversity & natural purity preservation of tt
FNBFQa ¢ §SNOD2dzNESa A Reritage

In the light of the abovghe BPland IAMC, LRI, OB&nd AEIFORIKI partners established a
reference baseline in the pil@trea for futurecomparison of the differenineasurements

and indicators, andreated a network of sampling sites in water and soil. Thorough mapping
and field surveys were conducted. The challenge was the EcoPest contribution to national



policydevelopmentfor rational use of pesticides in line withifepean Policysing an
integrated certification scheme.
The main methodological schenweveloped during the EcoPest Projactd main results

derivedfrom this effort are described in the figure below:

Proposals for a National Action Plan on the sustainable use of pesticides

Training, public
awareness and
dissemination
of knowledge
for safer
agriculture

T

< Theoretical & Practical

Training :>

& Dissemination activities

T

Pesticide &
fertilizer inputs
minimization

New approaches & CM
development:
Spray drift nozzles

Band application
Weed seeker
Heliosec system
Waste management

ISR

Monitoring/
Predictionof
pesticide
environmental
pollution

T

Chemical analyses and

monitoring of specific :>

indicators:
Predictive models software

T

#¥ EcoPest Publications

7+ Website

7+ Videos

7+ Articles n press

/¥ Meetings & Events

/¥ Comprehensive
Training Program &
TrainingMaterial

Prototype system :>

« LCM Protocols

#F Triple Rinsing
Guidance

#+ Spray Drift
Management
Guidance

7+ Weed & Pest
Control Guidelines

Environmental
study,
recording &
monitoring

«+ Hydrogeological study
« Data recording &
evaluation of
environmental condition
2+ General indicators

¢+ Reduction of toxicity
on indicator organisms

¢+ Reduction of pesticide
concentration in the
environment (soil &
water)

7+ Risk assessment for
pollution

7+ Proposaldor
substitution of the
most hazardous
pesticides with more
friendly to human
health & the
environment

monitoring

s+ Maps
7+ Databases
At basin &arm scale

T

Baseline situation related to:
7+ Establishment of monitoring network
# Concentrations of pollutants in soil and water
# Amounts of agrichemicals used
# Generalrisk & environmental qualityindicators




e The challenges & course of EcoPest!

Mapping and EcoPest Network set up for environmental parameters, beneficial
insects & plant protection needs & Laboratory analyses and bioassays

Historical data were obtained througfuestionnaires regarding the amounts and types of
pesticide inputs usually applied in the aréges of appliedechniques, water use, pesticide
waste management methods, and personal and environmental protection measures. A
thorough hydrogeological mag the ViotikosKifiss® basin and of the soil and water

sampling sites was created after depicting detailed information on the prevailing situation in
the area. Surveys were also conducted in the area to monitor weeds, pests and diseases.

— Development and implementation of Low Input Crop Management (LCM)
System

In detail®

Developing the LCM system via:
B Monitoring of pests, diseases & weeds
B Intelligent spraying gstems (Weed
L EEl e Nny . The LCM system is
Band application of herbicides aimed at the rationalized use of
herbicidesfungicides insecticides &
fertilizerswith primary criteria the

Use of coated seeds instead of use of soil

insecticides

Use of alternative weed control methods i
Replacement of conventional spray nozzle: protection ofsurface and groundwater

with antidrift ones to reduce spray drift taking into account bt EU Directives
Repair of spraying egpment and local needs. The LCM system was
Training of farmers, agronomists & implemented over 900 ha of cotton,
bystanders for the implementation of the maize and plum tomato for two

MOV ER AU EVEEVEETGIVEWIERIREY  croppingseasonsZ010,2011).

=
s < ® 2009
© @ =2010
=
2011

Quantity of active ingredient per

Figure 1. Pesticideguantities per areainit applied in cotton for 2009, 2010 and 20dbpping
seasons
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Figure 2. Pesticidegjuantities per areainit applied in tomato for 2009, 2010 and 2011
croppingseasons.

Results
@ LCM's were successfully implemented on a large scale (900 ha), on different cr

(cotton, maize, tomato) and a large number of farmers (>120).
@ LCM's were based on a wideumber of integrated approaches and intelligent

systemsof pesticides application

@[/ aQa | OKASOSR I aAA3IYATFTAOFYy(d NBRAzO
area and highly significant reduction in the environmental concentrations of
agrochemical putants.

— Assessment of environmental pollution levels via compilation of a monitoring
network in the area for the identification of samjophg sites on the basis of
hydrogeologicaland pedologicalcharacteristics of the area

The relevant actions started by setting
and mapping the pilot area, the

individual fields and the sampling plots In detaill
Hydrolithological and soil maps were

The environmental samples were analyzec

also produced. Tése activities allowed for levels of pesticide, nitrates and heavy
the establishment of the metal.

environmental monitoring network Direct toxicity assessment of the samples
representative of the whole basin. The was performed on the bacteriunvibrio
environmental monitoringvas fischeri the crustacearDaphnia magna

completedwith the identification of (12 e (g

the sampling of water and soil sites an Ce ol BT prEsRily i2ienEdl 25
the analysis of the data dewd Pseudokirchneriella subcapita)as the
according to a certified protocol which
enabled the environmental assessment.

earthworm Eisenia foetida



Environmental monitoring

enabled the determination of the

: P%ess  pollution levelslinked to

o . EIsehic GERR  agricultural activities. Toxicityno
indicator organlsmsvas carrled out ir2009, 2010 and 2011. The results of atlalytical
measurementand bioassays were compared between 2009 (baseline situation) and 2010 &
2011 (£'& 2" year of LCM implementation respectively). In 2010 and 2011 significant
reduction was observeit toxicity levels on aquatic organisms and in pesticide
concentratiors in the majority of water sampleskenfrom the specific sampling sites of the
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Figure 3. Toxicity ofwater samplesrom wells in the pilot arean indicator aquatt organismg2009,
2010, and 2011)The percentages in the figures above correspond to percentages of Daphnia magna
mortality or growth inhibition rate of green algae).

Farmers patrticipated actively by submitting weekly and moritifiyrmation on cultivation
practicesandagrochemical inputs. Twdetaileddatabases were produced by this way: one
for pesticides and one for fertilizers.

Water samples from wells
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Figure 4. Percentages of pesticide concentration reduction (%) in wells in 2010 compared @n2009
2011 compared to 2009 & 2010.



(@ncusons
@ Immediate response of agroenvironment to environmentally friendly agricultural

practices.
@ The aquatic system of #1area is highly susceptible & vulnerabie pollution from
agrochemicals.

— Definition of pesticide risk indicators for the monitoring of pesticides impacts

After the publication onMonitoring
Methodology for Plant Health Surveys Risk indicators
(ISBN978-960-882371-6), the EcoPest [ Tele = MIaTo[[o=170] SN NN STk BT NN ANV
implementation teamcontinued to assessment of the environmental quality.
monitor plant healthby visiting the To define them were used:

fields on a daily basis (incidents of SIMUETENMOEES Slpesietee

pests, weeds and diseases as well as

behaviaur in the environment
Pollutant levels on the use of pesticides

pathogens were checked regularly in at field and at drainage basin level
the crops). The use of plant protection Analytical measurements and bioassay:
products was recordedndassociated from the sampling monitoring network

to the specifigplot appled. All the
aboveinformation provided a shapshot for the prevailing conditions in the area before the
start of EcoPest actiorfsr the application of LCM systerbhgwInput Crop Management
System) and the stakeholders training.

-
Gathering data aboufpollutant levels in water bodies & soil (2068011):

V  Inorganic parameters were determined (e.g. ¥a

V Toxicity bioassays were conducted on indicator organisms (of various
taxonomic classes) for environmental quality.

Environmental monitoring network setip aimed at:

V Identifying and recording the responses of the ecosystem to the
agricultural activities.

V Assessment of the effectiveness of the lemput pesticide LCM) systems
& the sustainable practices in cotton, maize & plum tomato.

V A longterm survey exending the monitoring after the completion of
EcoPest.

Environmental monitoring results:

V' Water & soil pollution is mainly related to the reduction of herbicides

V Almost 70% percentage of pesticide reduction in wells in 2011 compare
to 2009

Bioassays revaled significant reduce of toxicity in aquatic organisms

<Environmenta| monitoring milestonés

\%




The collected data werefterwards comparedo the ones at the end of EcoPest and used in
defining the general risk indicators, and to the prediction of plant protection problems, the
fate & behavior of plant protection products and for running the risk assessment predictive
modek.

Resuits

@ The pollution from runoff, drainage, leaching & spray drift was reduced

Identification of the most hazardous pesticides & implementation of a strategy for
their substitution

@ All the registered plant protection products (PPPs) & active substances for use in cotton,
maize and plum tomato weneecorded(specifically for te pests found in the pilot area).

@ The most hazardous PPPs & active substances used in the pilot aresnlard on the
basis otheir foreseen effects on human health and the environmgaturce: European
Food Safety Authority EFSA, EU Pesticide Datab&&ANCO).

@  Alternative less hazardous active substances registered for use in cotton, maize and
plum tomato but not used in the pilot area were identified.

@ A human (operator) and environmental (aquatic and soil organisms) exposure
assessment was condwt for the active substances already used and for those
identified as possible substitutes.

@1 ff OGAD®S &ddzoaidl yOSa dzaSR Ay GKS LAt 24
capacity according t&USGround Water Ubiquity Scorajdex

@ A comparaitve assessment of all available pesticides was conducted and the use of
alternatives less harmful for the health and the environment was proposed where
possible.

@ In cases that the identification of safer alternative pesticides was not possible, for
examplein case of herbicides usedrimaizeand pulp tomato, the band application of
pesticides was recommended in order to reduce the amount of pesticide applied and
therefore the harmful effects.

@ From this pilot effort for the substitution of the most hazardqesticides it is
concluded that when the principle of comparative risk assessment and the reasonable
substitution proposals are followed there is a high margin for safer tipesiicides

Pesticide waste management

Agricultural waste from the use &fPPs
consists of the empty containers, excess
amounts ofspraying solutionsr obsolete
pesticides leftovers after rinsing of machinery, as wellhaaterials from handling of
accidental spillages.




A management system was established t

provide guidancen the safe handling of Additionally

empty containers and their recycling or Farmers and agronomists weliaformed &
use in energy production, the trained on the following:

management of the leftovers after B Hazardous impacts on public health &
spraying and rinsing of machinery, as we the environment caused by:

as the waste from spills, ensuring the U The failure to manage
implementation of a comprehensive 1. Empty packaging

strategy. . Liquid waste containing pesticides

Therefore theHeliosec systemvas . Possible spillage of spraying
established in the pilot area, i.e. two units solutions during production or
of liquid waste management for the transport

collection of the liquid waste produced by U The use of non authorizedr time-
the rinsing of spraying machinery. expired pesticides

Results

The point sources ofontamination in the pilot area were minimized, according ti
the chemical analyses & bioassays results (Actions 2, 3 and 6).

The involved farmers & agronomist$ollowed the instruction for the proper
managenent of:
V Emptypesticides containers collected
V Liquid remnants containing pesticides.

Spray drift measurementsg, Anti-drift nozzles& Calibration of spraying machinery

Spray drift is one of the most important routes for thllution of surface watersby
pesticides contamination of adjacent crops, and exposwaifewildlife, workers, bystanders
and the agricultural populationo pesticides The spray drift resulting from thepraying
practices commonly applied in the area, under various-li&akconditions and scenarios was
monitored. A spray drift management strategy wasdeveloped. According tdt, the
parametersthat should be monitoredr regulatedfor the minimizationof spray driftare:

@ The type of nozzles used (conventional or -ainift)

The propemaintenanceand operationconditionof the spraying equipment
Therespectof buffer zonedrom water bodies

The consideration of rvironmentd parametersduring spraying(wind intensity and
direction, temperature and relative humidijy

e @ @
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@ The @erating parametersspraying pressuretractor speed distanceof the spraying
boomfrom the crop spraying volume)

@ The physicochemical properties of tipesticide and the adjuvant used for spray drift
reduction)

~

Aleafletwith the basic guidanceas
producedin the frame of this
strategy addressing theorrect
sprayingpractices andt was
distributed to the farmers and
agronomists of the pilot aredl' he
leafletwasincorporatedin the
training material series published in
the context of the EcoPest Project,

To apply the Low Drift strategy on a broader scale

F Train the farmers in the specific principles o
spraying according to good agricultura
practices

Incentivize the farmers to replace the
sprayng nozzles

Incentivize the farmers tdkeep thenecessary

buffer zones from water bodies
< Useful Implications! the General Low Input Protocol and

P ' Handbook of Safe Pesticide Use.
Field experiments took place in the pilot area for measuring spray drift. Léwdrzles
were placed on the sprayers (to replace the conventional ones) under the terms of EcoPest
repair expensedJsing low drift nozzles (2 types used) drift was reduced after 2 m distance
from 1.626 of application rate t0-0.18% With conventional nzzles, spray drift tends to
zero at 11 meters while it tends to 2 or 3 meters when low drift nozzles are used.

7,00 -

low driftnozzles teejet
11004

application rate (%)

low drift nozzles teejet
11002

——— conventional flat fan
nozzles

0 2 4 6 8 10 12

distance (m}

Figure 5. Ground deposited spray drift with three nozzle tyflath dosimeterk

Construction of a prototype for the on site callibrain of spraying mashinery

One of the main and most difficult to fulfill requirements of the Sustainable Use Directive
and the new law in Greece, 4036/2Q4&the calibration and maintenance of spraying
equipment, in order to comly with the European standds.

At national level task requires the transportation of the spraying equipment in the
designated areas, which are not established yet in the country, and control for standard
compliance. Taking into account the number of registered spraying machitGsdte

which exceeds th&20.00Q it is obvious that it is an extremely difficult task. In the EcoPest
project we decided to construct@rototype, mobile unit that would give the possibility for
the control of spraying machinery close to the area obfisration anduse.
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The prototype system fahe control ofspraying machinery wassaluatedaccording to
external standards; the system was then delivered to BPI by the constructor (the
Technological Institute of Laris#ll spraying machinées used inle pilot areain the

context of EcoPesB3 items, have beenepaired to comply with the EN 13790 according to
which IAMC completethe control of the machineries (tests & control before and after
repair).

Results
It is crucial for thesprayersto maintain the spraying equipment and machiner)

in good condition and more importantly to use lowlrift nozzles.

The major catribution of low drift nozzles to the reduction of drift from
pesticide applications was verified (drift was reduced after 2 m from 1.62%-o
0.18% using low drift nozzlgs

Certification schemegrototype): Pertinent recommendations were made to the
Helenic Ministry of Rural Development & Food for the development of a
national level certification and traininggchemeand its incorporation into the
National action Plan so that the Directive is applied within Greece.

The results were disseminated to thedal farmers participating in the EcoPest
project and promoted the need for adapting this strategy for the minimization ¢
spray drift and its potential impact to the environment.

Application of new software tools foassessmenof pollution potential at farm
and at catchmentevel

Theenvironmental monitoring data as well as all information related to the usage of
pesticides, such as amounts, typesapplied pesticidesfrequency of application and other
criteria were compaed before the implementation of the project in the pilot area (baseline
situation) with the respective results and parameters during the course of the prdjeet.
environmental monitoring and assessment software )t{OOFS and-OOTCRS (as
developed i the context of FOOTPRINT program which wesieded by the & FR6) were

used tocarry out environmental risk assessment anghtoducea series of thematimaps.

The maps presentedelowd K2 ¢ (G KS aLJ GAFf NBadzZ 6a 2F GKS
ingredient ethalfluralin) to the surface water resources according to the simulations of the
programFOOTCRS. According to the maps frtime comparison 02009 to 2011a

reductionin the amouns of pesticide thaimayreachthe water bodiesis observed. This
changeis depictedn the maps belowthrough the successive color degradation from orange
to yellow and green hues.

In the forth map, the result of a hypothetical scenario in which all EcoPest growers followed
the band application technique for herbies instead of full cover applications. This means
that the band application technique would minimize environmental consequences and
nullify the surface of agricultural land which could contribute to the pollution of aquifers.

12
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Figure 6. Spatialclassification2 ¥ (G KS 902t Sad NBIA2Yy | O0O2NRAy3I G2
surface waters at May 2009, 2010 and 2011.

Theoretical and practical training .. .
Training topics:

Legislaion related to pesticides & their

rational use

Recordkeeping of agrochemical inputs

Application of lowinput crop

management protocols (LCM) &

One of thecornerstones for the safe and
sustainable use of pesticides is the
knowledgeof the necessarpractices and
principles The EcoPest team provided

extensive theoretical and practical sustainable fertilization

training tolocal stakeholders‘armers Spraying techniques, calibration and
agronomists& sprayersyuring three maintenance of spraying equipment
trainingyears of the projecf2010, 2011, Safe use opesticides with regards to
and 2012)63% of the particiating human health and the environment
farmers and 100% of the agronomists in Management of pesticide wastes

the pilot areareceived theoteticaind Procedures in case of accidents

practical trainingTraining materia{see alsd&coPest Publicatioqs 14)wasissued,
uploaded to the web site of the project amlistributedto local stakeholderand to all
interested groups outside the pilot aredocational tainingas well agraining materialwere
evaluated by the traineeandexternal reviewersespectivelyIn addition to the scheduled
training several activities such as ad hoc groups to addiéesaht unforeseeable plant
protection problemsworkshopslectures, meetings &commendationsvere carried out

13



Resuits

@ Production of acdtraining packagé for agronomists, farmers & professiona
sprayers as an integrated approachto meet the requirements of the
128/2009/EU Directive for the rational use of pesticides.

Incorporation of the EcoPest Deliverables into national environmental
policy andlegislation

The experience gained and the
methodology developed in the
EcoPest project haseen the
basis for thespecific proposals
made to National Bodies and
policy malers.

Number of invitations for collaboration and proposals related to methodology and

principles to be followed for theugcessful implementation of the sustainable and safe use

of pesticides have been submitted to tdesignated authoritfor the implementation of the
specific directive, i.e. to the Hellenic Ministry of Rural Development and Bsyebral of

these proposaltave been already taken into account in the new law 4036/2012 for the
harmonization of the National policy to the Sustainable use Directive (SUD). Furthermore,
four scientists with key roles in the EcoPest project (K. Machera, E. Markellou, E. Karassali &
D. Chachalis) are nominated experts in the working group of MRDF for the development of
the National Action Plan for the implementation of the SUDe proposalsade so far,

were basedn the topics, methods and procedures developadhe context ofE@Pest

Cooperation with national bodies:
Hellenic Ministry of Rural Developmer& Food
Organization of Certification and Inspection of
Agricultural Products (Agrocert)
Hellenic Crop Ratection Assaociation

Environmental
problems detection

Field studies &
investigation

Reexamination/ control

EcoPest Overview
A multi-discipline Project of
Environmental Management Reparative Actions
in Agriculture

Consultation

Environmental monitoring
& measurements

Planning of
Management
Proposals
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