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The final goal of task 1.2 was to gather relevant and innovative SETAs (Spraying, Equipment, Training
and Advising) regarding research projects and national/international papers focusing on aspects
related to PPP application.

This report illustrates the steps of the work, the screening criteria and final results obtained by the
partners.

The content of this report will be used as a baseline for the implementation of the INNOSETA
platform — developed in WP4 - that will be available for farmers, contractors, suppliers, technicians
ad other stakeholders.

For the purpose of this deliverable, SETAs have been collected in the form of Articles (peer
reviewed and technical papers) and Projects. For papers, records were retrieved from the main
available databases (e.g. Scopus, WOS etc.), whereas for projects national and international
databases (e.g. EIP-Agri, Cordis..) were utilized. Collected records (251 articles and 135 projects)
were screened by the WP leader (UNITO) and the partners to identify relevant articles and
research products.

The final assessment led to the gathering of 109 Articles (comprehensive of peer reviewed and
technical papers) and 55 Projects. Their classification and further details are available in Chapter 3
of this deliverable.
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The main goal of WP1 is gathering and selecting the latest innovations in terms of technology
advancements in spraying and application techniques of PPPs in four cropping systems: open field,
greenhouse, orchards and vineyards. Said innovations are defined as Innovative SETA (Spraying,
Equipment, Training and Advising) and are gathered in the form of:

peer reviewed and technical papers
national and international projects
industry Products

training and advising material

The final data, approved by all partners, will be used in WP4 as inputs for the INNOSETA platform.

The present deliverable describes the methodology used to collect and to screen data as well as the

final achieved results about papers and projects related to innovative SETAs.

As reported in Deliverable 1.1. the methodology for identification and gathering of SETAs was
organized in three phases and three sub-phases as displayed in Figure 1.

1-INITIAL IDENTIFICATION

!

DEFINITION OF SETA and SEARCH LIMITS

2 - SURVEY

'

DATA COLLECTION

b

PRODUCTS SCREENING

Y

3 - DATA AGGREGATION

v

FINAL RESULTS

b

DATA TO THE INNOSETA PLATFORM
(WP4)

Figure 1: phases (green boxes) and sub-phases (white boxes) of SETAs collection and data processing
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After having defined what to consider as an innovative SETA and having set the limits of the
search for data on the available sources, the inventory was started. Collected entries were afterwards
screened by UNITO to delete double or not-pertinent records. The very last phase was dedicated to
group results into homogeneous categories.

In the following chapters detailed information about steps taken to complete the indicated
phases and relative results are presented.

Following instructions provided by the Deliverable 1.1, in Phase 1 partners involved in WP1
were asked by the WP leader UNITO to look for and to collect data about: 1) international peer
reviewed and national technical papers and 2) international and national research projects.

The basic criteria for data gathering were finding papers and projects dealing with innovative
technologies for PPP spraying, allowing farmers to optimize pesticides application, to avoid
environmental pollution and to minimize PPP residues on products.

To better specify what to consider as a SETA and to set the search limits, a discussion between
partners was promoted. As a common decision, a SETA is:

i) whatsoever component, device, tool etc. that can be fitted to spraying machineries,
ii) a whole sprayer that presents innovative components/accessories,

iii) devices/tools enhancing the environmental sustainability of spraying operation (e.g. closed
transfer systems)

iv) training and advising material referred to sprayers and spraying operations.

This decision led to exclude from the search: technical solutions not directly connected to the
sprayers or to the setting and control of the sprayers.

All partners involved in this task (UNITO, ILVO, UPC, IFV, VISAVI, AUA-CERTH, ZLTO, ZODR)
were instructed to look for products using - as a first guideline for the search - a series of keywords,
summarized in Figure 2 (see also D1.1 and D1.3). Those keywords were used as guidelines only and
were non- restrictive, meaning any relative keyword suitable for the objective could be used by
partners.
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Figure 2. Keywords used to carry out the investigation about SETA — related papers and projects

To organize a uniform data gathering and avoid (as much as possible) duplicate entries
between partners, an agreement on the procedures to follow and to track progresses was achieved
after three Skype meetings that were held on January 24t, February 8™ and 22"42019.

In detail, it was agreed that:

UNITO — as task 1.2 leader - was in charge of looking for international and Italian projects as well
as for international and Italian papers;

other partners were in charge of collecting regional (national) products available in national
databases.

The latter point ensures an overall representation of all partners’ countries which is important from
the end user point of view: the aim of the project is indeed to make the repository as user-friendly
as possible and the availability of material in each partners’ country mother language is relevant to
the end goals of the INNOSETA project.

The investigation was performed by looking for EU funded project (in frameworks such as
FP7, LIFE, INTERREG, ERA-NET, H2020 etc.) and national projects self or co-funded or totally funded
by public and private Institutions in the reference period 2010-2018.

A list of possible and suitable data sources was indicated in D1.1 (Table 2). Nevertheless, as
for keywords, this indication to partners was non-restrictive and any source considered as suitable
could be used.

For projects dealing with innovation in the spraying technology sector, data were retrieved
from the available EU databases (e.g.: Cordis, EIP-Agri, etc.) or from national (non-EU) databases. For
papers, databases containing scientific peer reviewed international papers (Scopus, WoS) as well as
national databases were screened by the consortium to look for research results related to
Innovative SETAs in the reference period 2010-2018.

To have a comprehensive and efficient collection of SETAs, G-forms produced by partner
AGENSO at task 1.1 were used. More detailed information about the G-form structure are available
in deliverable 1.1.

To ensure a proper use of G-forms and a reliable data collection, a document - prepared by
UNITO - and containing detailed instructions on how to fill up G-forms was circulated between
partners (see Annex 1) at the beginning of the survey.
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The instruction document is also available on the INNOSETA Wiki at the following url:

https://innoseta.upc.edu/wiki/index.php?title=File:WP1 How to fill up Gforms.pdf

All partners logged in with the same google account so that all entries ended up in the same

final file under the form of an Excel sheet. A screenshot of the resulting file is shown in Figure 3.

1 |Your name Organisation  Email What is your SETA? Title of the Article (English) MNative Language (if exists) Tivle of the Article (native lan Author(s) (English) Journal Name (f exists)
176 Fioriana Nuzzo  UNITO floriana.nuzzo@unitot  Aricle Improvements in pesticide drift reduction technology (DRT) call for improving liability provisions to offer incentives for adoption Palardy, N; Centner, T.J.  Land Use Policy
177 Fioriana Nuzzo | UNITO floriana.nuzzo@unito it Article Spray drift reduction techniques for vineyards in fragmented landscapes Oito, §.; Loddo, D.; Baldoin, Journal of Environmental Ma
178 Floriana Nuzzo  UNITO floriana.nuzzo@unitot  Adicle Drift reduction of low drift nozzles in spraying citrus orchards. Planas, S.; Torrent, X.; Chut SuproFruit 2015 = 13th Worl
178 Floriana Nuzzo  UNITO floriana.nuzzo@unito it Aricle Emission reduction in orchards by improved spray deposition and increased spray drift reduction of multiple row sprayers. Wenneker, M.; Zande, J. C.\ Aspects alApplied Biology
180 Floriana Nuzzo  UNITO floriana.nuzzo@unitot  Aricle Technical solutions to reduce driftof pesiicides in apple orchards of Trenting Bondesan, D ; Rizzi, C.; Giul Fourth European Workshop
181 Floriana Nuzzo  UNITO floriana.nuzzo@unitoit  Aricle Drift from fruit sprayers — why not prevent it at source? ANDREW LANDERS aspects of applied biology -
182 Floriana Nuzzo  UNITO floriana.nuzzo@unitoit  Article of Ag Best Practices Using Models: Gurrent lssues and Future Perspeciives Water
183 Floriana Nuzzo  UNITO floriana.nuzzo@unito it Article A mixed discrete-continuous vari iobj 1 for targeted of nonpaint; pollution conirol practioe Ahmadi, M. ; Arabi, M. ; Ho: WATER RESOURCES RES
184 Floriana Nuzzo  UNITO floriana.nuzzo@unito it Article Integrated watershed- and farm-scale modeling framework for targeting criical while ing farm inbil L. T. ; Veith Journal of Environmental M
185 Floriana Nuzzo  UNITO floriana.nuzzo@unito it Adticle Agricultural non-point source pollution in China: causes and miligation measures Sun B, Zhang L, Yang L, Zhi AMBIO
186 Floriana Nuzzo  UNITO floriana.nuzzo@unitot  Article UPDATE TO THE USDA-ARS FIXED-WING SPRAY NOZZLE MODEL 8.K. Fritz, W. C. Hoffmann  American Society of Agricult
187 Fioriana Nuzzo  UNITO floriana.nuzzo@unito it Article c ics and Japanese on relative spray drift potential Bai, G.; Nakano, K. ; Mizuk Crop Protection
186 Floriana Nuzzo  UNITO floriana.nuzzo@unitot  Article i properties for icultural i ing depasition and retention models. Cock, N. de; Massinon, M.; € Biosysters Engineering
189 Floriana Nuzzo  UNITO floriana.nuzzo@unitoil  Adticle Spray coverage and driftin vineyard applications in Australia Hewitt. A, ODonnell, C.; Fer international advances in pe
180 Floriana Nuzzo  UNITO foriana.nuzzounitoil  Adicle GONDOR® - adjuvant for drift reduction and STICMANE: - an unique sticker and super-wetter adjuvant GONDORE - motilo za zma: Stepic, P.; Kos, A.; Majcen, | Zhomik predavanj in referal
191 Fioriana Nuzzo  UNITO floriana nuzzo@unito it Article ‘Towards integration of inspeciion procedures, calibration and drift reducing devices for an efficient use of pesticides and reduction of applicar Bondesan, D.; Rizzi, C.; lan Fourth European Workshop
192 Floriana Nuzzo  UNITO floriana.nuzzo@unito it Adticle Variable ait assistance system for orchard sprayers: concept. design and preliminary esting y . Grzege
193 Floriana Nuzzo  UNITO floriana.nuzzo@unitoit  Article Pesticide application-measures for mitigation of spray drift German Plianzenschutzmitieleinsatz Schweizor, § Email Author, Agroscope Schweiz
194 Fioriana Nuzzo  UNITO floriana.nuzzo@unitot  Article Low-loss spraying Knoll, M.; Lind, K. ; Trilofl, F Fourth European Workshop
185 Floriana Nuzzo  UNITO flodana.nuzzo@unitot  Adicle Nazzle classification for drift reduction in archard spraying Zande, J. . van de; Wennel Aspacts of Applied Biology
196 Floriana Nuzzo  UNITO floriana.nuzzo@unitot  Article Spray drift for different types of nozzles and spraying techniques used for herbicides application in orchards, Godyn, A.; Doruchowski, G.; Swiechowski, W.: Holownicl
197 Floriana Nuzzo  UNITO floriana.nuzzo@unito it Article o itural sprays with an org wisilaxane tank mix adjuvant Sieverding, E; Giessler-Blar 216me Canférence du COLI
196 Floriana Nuzzo  UNITO floriana nuzzo@unito it Article Devalopmant of twa portable pattarnators i improve drift control and operator training in the operation of vineyard sprayers Gil.E.; Landers, A_; Gallar Spanish Journal of Agricultu

Figure 3. Partial screenshot of the Excel file that gather all G-form entries from partners.

In these forms every partner was able to fill-in fundamental information about the specific
SETA. Nevertheless, as the goal of the survey was not to duplicate information already existing on EU
databases, in the case of EU projects, relevant information only were collected: title & acronym,
abstract, funding source, keywords, specifications about the type of technology examined, the TRL
(Technology Readiness Level) of the product described in the project and a link to the online database
from which information were collected.

For projects retrieved from non-EU databases a more comprehensive set of information
were collected to have a more complete overview of the project.

The first phase led to the collection of 386 records: 251 articles (173 from EU Countries and
78 from extra EU) and 135 projects.

An overview of the number of collected articles and projects sorted per Country of origin of
the main Author or of the project Coordinator is reported in Table 1 and Table 2 respectively.



https://innoseta.upc.edu/wiki/index.php?title=File:WP1_How_to_fill_up_Gforms.pdf

RUR-10-2018

N INNOSETA

IMHOVATIVE SPRAYING EQUIPMENT TRAINING ADVISING

United States 34 Belgium 2
Argentina 1 Denmark 11
Brazil 7 France 18
Canada 2 Germany 14
China 14 Greece 2
India 6 Italy 31
Israel 2 Netherlands 8
New Zealand 2 Poland 38
Nigeria 1 Romania
Turkey 3 Hungary
Japan 1 Slovenia
Malaysia 1 Spain 31
Australia 2 UK 6
Iran 2 Portugal
Serbia
Sweden
Total 78 Total 173

Table 1: number of collected SETA-related articles. Country is referred to main Author location.

Belgium 1 Belgium
Cyprus 1 Denmark 1
Denmark 6 France 17
Finland 1 Germany 4
France 6 Italy 3
Germany 14 Switzerland 1
Greece 2 Spain 11
Israel 1 UK 1
Italy 13
Norway 1
Portugal 3
Spain 21
Switzerland 4
The Netherlands 5
UK 10
Total 89 Total 46

Table 2. number of collected SETA-related projects. Country is referred to project coordinator location.




A\ SET.

NNOVATIVE SPRAYING EQUIPMENT TRAINING ADVISING

All collected records (see Annex 2) were afterwards screened - initially by UNITO and in a
second phase by all partners - to get a final list of SETAs for the INNOSETA platform.

The screening process is described at the following paragraph.

At a first step, all records were screened to delete duplicates and incomplete entries:
“incomplete entries” were considered those lacking in an exhaustive description and information,
thus making their evaluation impossible. For these records an integration of data was asked to
partners. When additional data were not available, products were deleted from the database.

At a second step, remaining projects and papers were thoroughly examined to identify the
research results already put or near to be put into practice, including market-ready SETA solutions.

The screening process implied to set acceptance and exclusion criteria. To do that Skype
meetings were arranged to discuss this matter between partners and to agree on the screening
procedure.

In general, environmental sustainability-oriented technologies were considered more
relevant, except operative ones (e.g. machine movement facilitation, headland maneuvers..). SETAs
were approved if they were pertinent to a new technology or new technique of application of PPPs.
Solutions concerning prototypes or new technology ideas were kept regardless the innovation was
quite recent or not. Also, technologies that were not particularly innovative, but of which the
diffusion amongst farmers was deemed necessary, were considered as SETAs and kept in the
database.

In detail, as not pertinent records were considered:

entries outside the search limits set at paragraph 1.1;

- too general records, e.g. articles or projects dealing with Integrated Pest Management
(IPM) or with precision agriculture in general terms (e.g. when spraying techniques were
not the core part of the project or of the paper);

- papers and projects dealing with guidance systems and mapping systems that can be
applied to a wide variety of field operations and are not exclusive for PPP application;

- records dealing with drones for application of PPP in compliance with the ban

implemented in article 9 of Directive 2009/128/EC of the European Parliament.

With respect to prototypes described in articles or implemented within projects, those with
commercial potential that were developed 5 or more years before the survey, but still not actualized
in a form of commercial products, were excluded from the dataset.

The same acceptance/exclusion criteria were applied for industry solutions as described in D1.3.
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2.3

At the end of the screening process 109 articles (34 with main author from extra-EU Countries and
75 with main author from EU Countries) were selected for the INNOSETA platform (Table 3).

1

United States 14 Belgium
Brazil 1 Denmark 3
Canada 2 France 10
China 9 Germany 5
India 2 Italy 13
Israel 3 Netherlands 7
Turkey 1 Poland 10
Australia 1 Romania
Iran 1 Slovenia
Spain 23
Portugal 1
Total 34 Total 75

Table 3. Number of selected SETA-related articles after the screening process per main Author Country of origin.

As shown in Figure 4 - as expected - articles” predominant language is English, being English the
official language for international literature. Nevertheless, about 50 articles in other languages
(namely Spanish, French, Dutch, Italian, Portuguese, Polish and Chinese) are now available for the
INNOSETA platform.
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Figure 4. number of articles retrieved after the screening process sorted per language.

The screening process led to the exclusion of 81 records out of 135 initial entries. Therefore, after

the projects’ selection, 55 records are now available for the INNOSETA interactive platform. In detail,

7
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27 approved projects were retrieved from EU online databases (Figure 5) and 28 from non-EU
databases (Figure 6). The latter figure (non-EU databases projects) includes, e.g.: national, regional,

7
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1 I 1
i i
¥

industry-funded, self-funded projects, etc.

Projects - EU databases
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Figure 5. Number of approved projects retrieved from EU-databases after the screening process. Data are sorted by Country of the project
coordinator.

Non-EU databases projects
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Figure 6. Number of approved projects retrieved from non-EU databases after the screening process. Data are sorted by Country of the
project coordinator.
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3.1

As illustrated in the flowchart in Figure 1, the last step of SETAs selection is data aggregation, which
aim is to provide the final data for the launch of the INNOSETA interactive platform.

In general, the effort was to categorize SETAs in a harmonized category, group and subgroup system,
which emerged from the screening itself. This was carried out so that the INNOSETA platform can be

effectively used by the end users (farmers, contractors, advisors, suppliers) for finding out

information about projects and papers dealing with the latest innovations in the PPP application

sector.

Such categories, and sub categories and description are summarized in

Other SETAs

In this macro-group were included articles and
projects dealing with innovations useful to reach the
goal of the INNOSETA project, but belonging to any
of the previous categories

Table 4 (see also D1.3, table 5).

CATEGORY SUBGROUP

Components

DESCRIPTION

Generally any mechanical/electronic component

of the spraying machine.

Nozzles
Nozzles Accessories
Valves
Fans

Sprayer Booms

Cleaning Systems

Filling Systems:

Closed transfer

systems

Direct Injection

Filling level

monitoring

Anti-drift nozzles, caps and accessories that
facilitate and /or optimize the PPP application
With sensor guided or automatic shut-off
New types of distribution fans
Booms with innovative design

Cleaning nozzles and innovative systems to clean
the tank or the exterior of the sprayer

Components that allow to pour the PPP in the
mixing tank without dispersing the product,
protecting the operator and the environment from

contamination
Direct injection of PPP in the mixing tank

Allows to easily check the filling level of the tank
and avoid spillage/overfilling
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Pre-mixers

Mixer tanks directly applicable to sprayers that
allow to prepare the mix directly onto the machine,
without transporting it from a prep bench. This
reduces the risk of spillage and exposure of

operators and contamination of the environment.

Canopy Sensing

Target detection:

Weed detection

Disease detection

Integrated
Systems

Sensors that are capable to scan and perceive the
dimension of the canopy and its density. This is
essential for the dose/volume expression of PPPs
and avoid over/under treatment.

Ultrasound or LIDAR imaging systems that
accurately detect weeds and or signs and symptoms
of diseases in order to determine a precise target to

be treated

Articles/projects dealing with systems that integrate

a sensor component that guides a mechanical
actuator.

Boom height
control

Control Units

Nozzle Control:

Variable rate/PWM

On/Off section or
single nozzle

GPS based nozzle
control

Support
systems

Adjusts the position of the boom following the
characteristics of the ground detected by a sensor.
This allows a more uniform application.

These include automation devices for automated
spraying, computers that allow adjustments of the
machine

Recent technology (2016) that employs the duty
cycle of a pulsing solenoid instead of spray pressure
to control nozzle output. It ensures constant
droplet size, ability to change pressure with instant
response and doesn’t drip.

Control of single nozzles allows to more precisely
apply PPPs where needed. For example, this
technology can be combined with Weed detection
systems to treat only unwanted weeds.

A GPS system detects where the PPP has to be
applied, following prescription maps or operation
data to avoid overlaps with already treated areas. It
controls the nozzle activity

Articles/projects dealing with systems that support

the farmer in the application process, to reduce
stress of decision making and operations.

Guidance:

10
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Automated
guidance

Assisted Steering

DSS

Monitoring

Single/Multiple
operation
monitoring

Sprayer position via

GPS

Nozzle activity
monitoring

Mapping/recording

Field operations
(automated data
collection)
Field mapping
(Drones/Satellite)

Innovative

sprayers

Guidance of machinery automated following
prescription map / pre-determined path

Steering is made easier thanks to an automated
system which reduces the stress for the operator

Decision support System, might be a online page,
software or an app for smartphones and/or tablets
which help the farmer decide when/how much PPP

to apply.

Monitoring operations is important to avoid
overlapping of treatments

One or more operations are monitored and
registered.

GPS system that allows to know where the
machinery is located / has applied PPP

Sensors that detect the activity and adjustment of
the sprayer and its parts (e.g. nozzle pressure,
eventual clogging, speed)

Software and apps for smartphones and/or tablets
that keep track of treatments (area, date and time,
product used), products in stock.

Prescription maps obtained by Satellite or Drone
imaging systems

Sprayers for field
crops

Sprayers for
arboreal crops

Sprayers for
greenhouses

Best

Management

Practices

In these subgroups were included articles/projects
dealing with sprayers that carry an innovative

element (component or sensor) but were presented

as a whole new innovative machine by the
manufacturer. They were divided by crop type of
use.

In this macro-group were included articles and
projects dealing with Best Management Practices

Other SETAs

In this macro-group were included articles and

projects dealing with innovations useful to reach the

11
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goal of the INNOSETA project, but belonging to any
of the previous categories

Table 4. Categories, groups and subgroups of SETAS identified to classify the records into homogeneous sets of data.

3.2

A total of 109 records concerning articles were categorized (Figure 7): 69 scientific articles and 40
technical papers. Within the innovative sprayers’ category (53 papers in total) most of the retrieved
records (n=32) deal with sprayers for arboreal crops. The remaining records concern field crop
sprayers (n=9), greenhouse sprayers (n=4) and generic sprayers (n=8). The second bigger category is
represented by “sensors”, including 15 records: weed detection systems (n=2), disease detection

systems (n=4) and canopy sensing systems (n=9).
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Figure 7. Number of records according to the type of SETA described in the articles.

Regardless to the data source (EU or non-EU databases), according to the survey results most of the
screened projects (50%) deal with innovative sprayers, whereas 20% of the projects are focused on
the development of sensors for weed or diseases automatic detection (Figure 8 and Figure 9).
Mapping systems are the third most represented group of SETAs (15% of the selected records).
Concerning the funding source, the 65% of the projects are national, private, self or co-funded (e.g.
ICT-Agri) whereas FP7 and H2020 represent the 20% and 13% of the total. Only one of the approved
projects is funded under the EU-LIFE programme.

12
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Non EU-databases projects
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Figure 9. number of records according to the type of SETA developed in EU projects
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4 Conclusions

In this first phase of the project we set the baseline for the launch of the INNOSETA interactive online
platform.

55 projects and 109 articles (both scientific and technical) were selected to serve as first inputs for
the platform. The records cover a wide range of technical solutions (from sprayers’ components to
whole machineries, from DSS to mapping systems). Records come from 23 countries (including extra
EU) and represent 8 different languages. Figure 10 and Figure 11 show how the records will look like
once on the INNOSETA platform. Nevertheless, please note that this is a first draft only and that some

implementations have still to be done to the records layout.

Partners will keep on collecting SETAs in the coming years in order to implement and to keep up to
date the INNOSETA platform.

Project [Other]

ANNOSETA Title Cropping Systems

VRO HT TEAL3S T < LR AD G Reduction of the use of phytesanitary products in tree crops. Optimization of the dosage é
of application in mechanized vine treatments.

Find out more Rate

Description Website Be the first to rate this OPTIDOSA

Details

SETA Specifications

Keywords

Find Out Mare

~ROE(Ne=n Mozzle type  Drift reduction devices PP Dose expression methods PP water contamination
- Gl = -

Reduction of PP residues on food  Choosing the adequate sprayer

Description

The objective of this project is to reduce the use of phytosanitary products in tree crops that currently
consume a greater quantity of them in Spain {citrus, fruit trees and vines) through an optimization of the
dosage of the product when it is applied using the mechanical equipment currently available. The

includes the ion of models that integrate the phenomena of deposition

and drift, the of new far the of drift, the of the mest
relevant characteristics of vegetation, field trials to validate the models and studies for the modeling of the
binlogical efficacy of treatmants. The results obtained may be used as a basis for develsping computer tools
to aid decisi king that allow the of the dose, for designing measures to limit the

caused by itary products in particularly sensitive areas and for the adaptation of

product labels to the real needs of users and to conservation and to o
the implementation of food traceability protocols. Translated with www.DeepL.com/Translator

Objectives

Adjustment of the dose of phytosanitary preducts in arboreal crops with the obtaining of dose expression
modals and decision making tools that explain them. Limitation of i caused by ¥
treatments, with special attention to water contamination due to the effect of drift.

Details

Language Spanish; Castilian

SETA Specifications

Cropping systems Orchards & Vineyards,

Operation Type Plant Protection Product application

Optimize the precision of spraying (ex : Tools for

e sprayer adjustment, Spraying performance
assessment, etc.), Mitigate diffuse sources of
pollutions (ex : all kinds of Drift Reducing
Technalogies: recycling panels, nozzles innovation,
adjuvants, sprayer’s architecture), Pesticide use,

Crop Sprayer Types Sprayers for bush and tree crops

Find Out More

Website b deab.upc
optidosat.pdffview

AudiofVisual Material b L deab. upc. i proyecto

Figure 10. Draft of record’s layout for projects that will be available on the INNOSETA platform.
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Article
§I|NN°S€TA Title Cropping Systems
VDT STUTE LI < PUSE DAY Plausibility of variable coverage high range spraying: Experimental studies of an &
externally air-assisted electrostatic nozzle
Abstract
Find out more Rate
Details Journal Website DOT Article Link Be the first to rate this Article

SETA Specifications

Find Out More

SROSVeSH

Keywords

Design of sprayer Nozzle type

Abstract

A system for spraying liquid pesticides to crops and orchards combines an induction based electrostatic nozzle
and d manually device. In this paper, an innovative concept has
been executed for variable coverage high range spraying through an external air-assistance system, which
supplies compressed air to assist the finely divided charged liquid droplets by farming a virtual covering
around the fine mist of liquid spray. External air-assistive device consists of movable support for air supplies
whose variation of cone angle is from parallel spray center line (07) to maximum spray cone angle (25°). This
provides a means to transport electrostatically charged fine mist of liquid droplets to intended target with
variable spray coverage angle of target, applicable in high wind and transient conditions with enhanced
performance without degradation of charge-to-mass ratio. The results of applied induction electrification
process were characterized by a charge-tc-mass ratio as a function of applied voltage, target distance, and
wind current. It has been shown that the wind current has an insignificant (p value = 0.021615) and
significant (p value = 0.000325) effects on the performance of the electrostatic nozzle at 99% confidence
level with and without external air-assistive mechanical device respectively. The experimental results are in
good agreements with proposed concept.

Details
Authors Patel, M. K. ; Sahoo, H. K. ; Nayak, M. K. ; Ghanshyam,
©
Article Language English
Do1 https://doi.org/10.1016/j.compag.2016.07.021
Journal Name Computers and Electronics in Agriculture
Journal Link https:/)\ i i fournal/ d-
electronics-in-agriculture
‘ear Published 2016
SETA Specifications
Cropping systams Orchards & Vineyards,
Operation Type Plant Protection Product application

‘Optimize the precision of spraying (ex : Tools for
sprayer adjustment, Spraying perfermance
assessment, etc.), Mitigate diffuse sources of
pallutions {ex : all kinds of Drift Reducing
Technologies: recycling panels, nozzles innaovation,
adjuvants, sprayer's architecture), Pesticide use,

Crop Sprayer Types Sprayers for bush and tree crops

Find Out More

Article Link hittps://w i i article/pii/SOL6
B8169916305178#1
Dol https://dei.org/10.1016/j.compag.2016.07.021

Figure 11. Draft of record’s layout for articles that will be available on the INNOSETA platform.
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Annex 1 — Document containing instructions to fill up G-forms
WP 1
ACTIVITIES TO CARRY OUT FOR D1.2,D1.3,D1.4

As mentioned in Athens, we’re now entering the very last phase of SETAs collection. To do so, we
have to harmonize the activity of all of us to avoid extra work, to save time and to be as efficient as

possible.

What we’re expected to do is collect data belonging to four SETAs categories: national and
international projects, articles (scientific and technical papers), industry products, training and

advising materials.

The informatic tools we have to use to collect SETAs are the G-forms produced by AGENSO.

G-forms are available at the following Link:

https://docs.google.com/forms/d/157tvZ2-
37Zn0jQZdUKPRP1z4t4fKO21jaKtMIkiFFcM/viewform?edit requested=true

To LOGIN

use credentials provided by Agenso:

User: innoseta.proj@gmail.com

Password: G159!bk45lux@

Once you will be logged in, you’ll find a screenshot that will enable you to select the SETA product
you want to enter into the database (projects, articles, industry products, training/advising material).

How to look for SETAs

To search SETAs within a database (regardless to the type of SETA: article, projects etc.) you can use
the keywords displayed in the following figure. Nevertheless, feel free to use other ones that you

consider to be suitable for the specific purpose.
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How to fill up G-forms

G-forms are now “open”: no mandatory fields are present. This meaning that, in case some
information is missing, you can skip it and move forward to the following field. Some fields have

guided answers (multiple answers are sometimes accepted), some others have open answers.

G-forms for PROJECTS

With respect to the situation before Athens’ meeting, you will notice that two options for projects

data collection will be displayed:

- EU projects
- Other projects

As requested by the EU, we don’t have to duplicate information already existing in EU databases.
Thus, we’ve asked Agenso to produce a “simplified” G-Form for Cordis/EIP-Agri/other EU databases
projects.

The simplified form contains a limited number of fields where the essential information we want to
include in the INNOSETA database can be entered (e.g. project title, acronym etc). A specific field for
a link to the project on Cordis/EIP-Agri/other Eu databases was also created.

The second G-Form for projects is more detailed and it shall be used for national projects only.
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Who’s in charge of what:

UNITO: international projects (search will be limited to EU only) and Italian projects

Other partners: national projects (please check national databases)

DEADLINE FOR PROJECTS COLLECTION: February 22nd

G-forms for ARTICLES

A single G-form for national and international articles is available.

Who’s in charge of what:

UNITO: international articles (including extra EU articles), Italian papers

Other partners: national papers only

When looking for national articles, try to focus especially on technical and applicative ones that are

likely more interesting for the INNOSETA platform end-users.

DEADLINE FOR ARTICLES COLLECTION: February 22nd

G-forms for INDUSTRY PRODUCTS

A single G-form for national and international industry product is available.

Who'’s in charge of what:

UNITO: Italian companies/international companies

All partners: National Companies (please try to collect at least 10-15 industry solution per partner)

UNITO have asked CEMA for a list of relevant extra-EU international companies and for the location
of their EU headquarters.

We kindly ask all of you to provide us with a list of Companies you know in your Countries (please
do that by Monday January the 14t ). We'll merge all the lists and forward them to CEMA. They will

use the final list as a baseline to fill the gaps of possible Companies to get in touch with.

18



A\ SETA

IMHOVATIVE SPRAYING EQUIPMENT TRAINING ADVISING

Once CEMA list will be ready, UNITO will check in what Country the headquarters are based and will
ask national partners to get in touch with that specific regional headquarter. E.g. if a U.S. Company

has the main EU headquarter in Belgium, we will ask ILVO to get in touch with it.

For EU international companies, the same principle applies: e.g. in case the headquarter is based in
Spain, then UPC will be in charge of getting in touch with it, if the headquarter is in Italy, UNITO will

be in charge, etc.

In case a headquarter is based in a Country not represented by an INNOSETA partner, UNITO will be

in charge of contacting the company.

DEADLINE FOR INDUSTRY SOLUTIONS COLLECTION: February the 1st

HOW TO CHECK THE EXISTING RECORDS IN THE DATABASE (ARTICLES, PROJECTS, INDUSTRY
PRODUCTS, TRAINING MATERIALS)

In case you want to doublecheck whether a product you have found is already existing in the
database, this is feasible through the following link: https://docs.google.com/forms/d/157tvZ2-
37Zn0jQZdUKPRP1z4t4fK0O21jaKtMIkiFFcM/edit#response=ACYDBNjmHQw4|AUSdOiCqo2wvWUoC
xM4tV2ByKx-7sL-4-nmGl)7w4gSbIMzx1Y

To log in, use the same credentials as for the G-forms, then:

1) Click on the “responses” button (on the right top corner of the form), a new screenshot will
appear with a green icon on the right (similar to an Excel icon).

2) Click the greenicon

3) An Excel file will show up containing all already entered records. From this point on, you can
use the spreadsheet as an Excel file. Data can be filtered, cancelled, modified etc.

Just be careful: in case you delete a record, that record will be lost!
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Annex 2 — Records retrieved for articles and projects at the end of Phase 2

Articles:

Organisation B Emall E WWnat is your SETA?|
IFv adrien. benard@vignevin.co Article
IFV adrien. benard@vignevin.co Article
IR adrien. lenard@vignevin.cor Article
IFY adrien. benard@vignevin.co Article
IFV adrien. lenard@vignevin.co Article
IFY adrien. benard@vignevin.co Article
IFV adrien. benard@vignevin.co Article
IV adrien kenard@vignevin cor Article
IFY adrien. benard@vignevin.co Article
IFV adrien. lenard@vignevin.co Article
IFV adrien. benard@vignevin.co Article
IFV adrien. benard@vignevin.co Articke
IV adrien. benard{@vignevin.cor Article
UNITO fabrizio.gloel@unito.t | Article
UNITO b floriana. uzzoffunito.it Article
UNITO floriana. zzoffunito.it Article
UNITO floriana zzoffunito.it Article
UNITO floriana. uzzo@unito.it | Article
UNITO floriana. zzoffunito.it Article
UNITO floriana. uzzoffunito.it Article
UNITO floriana. mzzoffunito.it Article
UNITO floriana zzoffunito.it Article
UNITO floriana. uzzo@unito.it  Article
UNITO floriana. uzzoffunito.it Article
UNITO floriana zzoffunito.it Article
UNITO floriana zzogfunito.it Article
UNITO floriana zzoffunito.it Articke
UNITO floriana.uzzo@unito.it  Article
UNITO floriana wzzoffunito.it Article
UNITO floriana. mzzoffunito.it Article
UNITO floriana. nuzz ounito. it Article
UNITO floriana. zzoffunito.it Article
UNITO floriana.nuzzo@unito.it | Arlicle
UNITO floriana zzoffunito.it Articke
UNITO floriana. zzoffunito.it Article
UNITO floriana. nuzzo@unito. it Article
UNITO floriana. mzzoffunito.it Article
UNITO floriana. nuzz ogunito. it Article
UNITO floriana. zzoffunito.it Article
UNITO floriana. uzzoffunito.it Article
UNITE floriana nuzzo@unito it Article
UNITO floriana. uzzofunito.it Articke
UNITO floriana. nuzz ofunito. it Article
UNITO floriana zzoffunito.it Article
UNITO floriana wzzoffunito.it Article
UNITE floriana nuzzo@unito it Article
UNITO floriana. uzzoffunito.it Article
UNITO floriana. zzoffunito.it Article
UNITO floriana zzoffunito.it Article
UNITO floriana zzoffunito.it Articke
UNITO floriana.uzzo@unito.it  Article
UNITO floriana zzoffunito.it Article
UNITO floriana. mzzoffunito.it Article
UNITO floriana. zzoffunito.it Article
UNITO floriana. zzoffunito.it Article
UNITO floriana. uzzo@unito.it  Article
UNITO floriana zzoffunito.it Article
UNITO floriana. zzoffunito.it Article
UNITS floriana nuzz odunito. it Article

Titke of the Anticle (English) E‘mmu(s;mn; E‘JmmmemuE‘
How to optimise the use of shislded sprayers? X. Delpusch, 5. Codia, A. \ Matévi

HOW TUNNEL SPRAYERS COULD REDUCE PESTICIDES USE IN VINEYARDS X. DELPUECH, A. LIENARL COLLOGUE SUR LES TECH
AGRO-ENVIRONMENTAL OFTIMIZATION OF SPRAYING IN VITICULTURE: STATE OF AR O. HEBRARD, J-P. DOUZA Matévi

Adapt the sprayer flest to spray more preciaely 5. CODIS, A. VERGES, B. : Phwtoma

Downy mildew and powdery mildew control: adapt the doses of active ingredient 1o the ve: M. CLAVERIE, S. DEVEZE, Rnéne en V.0.

AlR INJECTION NOZZLES: LESS DRIFT DUE TO LARGER DROPLETS B. PERRIOT Arvalia infos

COB PROTECTION: APPLICATION RATE, A MORE IMPORTANT PARAMETER THAN NOZ B. Permiot Arvalia info

POTATO BLIGHT: THE TYPE OF NOZZLES, MORE DECISIVE THAN THE APPLICATION F B. Pamiot Arvalis infos

DEFANING: COMBINING GRINDING AND CHEMICAL TREATMENT C. Vacher, M. Martin Arvalia info

NOZZLE HOLDERS THAT CHANGE THE DEAL B. Perriot, C. Desbourdes | Arvalis infos
INTRA-PARCEL MODULATION WITH DIRECT INJECTION C. Desbourdes Arvalis Infos

IPersonal protection: getting out of the "all or nothing” situation M. Decoin Phytoma

Dérive, volumes et deses, peut-on réduire les trols 7 M. Decain Phytoma

SPRAY DEPOSITION INSIDE TREE CANOPIES FROM A NEWLY DEVELOPED VARIABLE Y. Chen, H. E. Ozkan, H Z Transactiona of the ASABE
An RFID-based solution for aprayer in an iy C Znai, A Landers, B Zhang Precision Agriculture

‘Compariaon of a new air-assisted aprayer and two conventional sprayers in terms of depa Yane L, Yifan Li, Xiang P: Pest Management Science
Machine vision smart sprayer for spot-application of agrochemical in wild blueberry fields | Travis Esau,Gamar Zaman, Precision Agriculture

Laboratory test of the new spray dose adjustment system for field sprayers Garbiak, K. Jurga, J. Tom Joumal of Research and /
Design of VAY system of alr assisted sprayer in orchard and experimental study. Li Longlong: He XiongHui; | Aspects of applied blology
Deaign optimization of boom sprayer by CFD analysis. Shinde, G. U. ; Thakre, 5. Sixth Intemational Scientifi

Development of a salf propelled air assisted sprayer for transplants on raksed-tables in v Gamiel, A ; Riven, Y. ; £ Aspects of Applied Biology
Field Evaluation of Alr Assiated Sleeve Boom Sprayer. Thakare, §. K.; Saraf, V. V. Madras Agricultural Journal
A new pest management research faclity: Scion's large-scale precision track sprayer  S.F. Gousi, T.M. Withers1 Agrichemicals

Highly efficient airblast sprayer design within the project: Healthy crop, Healthy environm Berger, L. T.; Pérez-Salvador, F. P.; Garcerd, C.; Chue
RHEA PROJECT ACHIEVEMENT: AN INNOVATIVE SPRAY CONCEPT FOR PESTICIDE Al Vieri, M.; Liaci, R Rimedio! First RHEA International Co

The development of an automatic precision canopy sprayer for fruit crops. Landers, A. ; Muise, B.  Aspects of applied biology
The Inteligent Sprayer Boom - a new generation of sprayers. Lund, I. ; Jensen, P. K.; Aspects of applied blology
Development of a variablerate sprayer for nursery liner applications. H. Y. Jeon, H. Znu Transactions of the ASABE.
Development of a Lox Speayer for an | Helicopler Huang, Y. B. ; Hoffman, V¥ Joumal of Agricultural Scien
Design of a remotely operable sprayer for precision farming application Longo, D. ; Muscato, G. ; "Safety Health and Welfare
A new hollow cone nozzle featured by a lmited spray angle: possible application. Tamagnone, M.; Marucco, F Aspects of applied biology
of {DON) by improved fungicide use in wheat. Pa Mesterhdzy, A. ; Varga, M European Joumnal of Plant |
plant product in and intensive olive orchards | Mranda-Fuentes, A. ; Rods Crop Protection
An advance ai-induced ted nozzle with Patel, M. K.; Bushra Prave Computers and Electronica

The development and evalustion of nozzle systems for use in targeted spot spraying appl Miler, P ; Tillett, N. ; Swa Aspects of applied biology
Effect of apray drift reduction technigues on pests and predatory mites in orchards and v Fomasiero, D.: Mori, N.: Tin Crop Protection
Movel spray adjuvants to decrease spray drift. Ellia, M. C. B.; Hamig, D.; L Aspects of applied biology

sprayer 1o spray drift reducing ir Dx G. ; Swiechc Journal of Fruit and Omname

Dvift Riak Diagnosis (DRD) — a decision support tool to help diagnose and mitigate spray ¢ Doruchowski, G. ; Roettele, M. ; Herbat, A. ; Balgas,
‘Continuous cleaning - time efficient sprayer cleaning with minkmum water usage. Andersen, P. G. ; Jargena, Aspects of applied biology
The challange of cleaning direct-injection systems for pesticide application Dérpmund, M.Email Author, Transactions of the Asabe
Effect of nozzle selection and spray volume on droplet size and efficacy of Engenia tank Meyer, C. J.; Norsworthy, J Weed Technology
DEVELOPING A SYSTEM TO CONTROL THE AIR FLOW OF A PNEUMATIC SPRAYER  Manhani, G. G. ; Teixewa, Bicscience Joumal

Sensor-based variable-rate fungicide application in winter wheat. Tackenberg, M.; Vollkkmar, | Pest Management Sciences
Precision of a sensor-based vanable rate sprayer Michielgen, J. M. G. P. ; Z Aspects of applied biology
Reasarch on deaign method of salf tracking spray vehicls in solar gresnhouse. Xu Tong'¥u; Fang Shuai; Ch Journal of Shenyang Agricu

Design and experiment of variable rate orchard sprayer based on laser scanning sensor. Li Longlong; He XiongHul, | Intemational Joumnal of Agri
Deaign of automatic navigation operation system for Lovol ZP9500 high clearance boom 3 Liu ZnaoPeng; Zhang ZhiGa Transactions of the Chineas

Development of a prototype of telemetry system for the praying op inv Sami, D.; L.; Vie & and

A True-Color Sensor and Suitable Evaluation Algonthm for Plant Recognition Oliver Schmittmann, Peter ! Sensors

Development of a laser-guided, puter tad precision spri Shen Yue; Zhu HePing; Liu Tranaactions of the ASABE
WVISION SYSTEM FOR SPRAYING MACHINE ADAPTIVE CONTROL Matache Mihai, Persu Catal ENGINEERING FOR RURAL

Development of real-time laser-scanning system to detect tree canopy characteristics for Cal JiChen ;| Wang Xu ; 5 Intemnational Joumnal of Agri
i Weed O Algorithm for Harbicide in Maize Cr| Laursen, M. 5. ; Jargense: Sensors

A in differant such as global satelite systems, geograpt Gonzalez-de-Soto, M. ; Em Special lasue: Robotic Agri
DEVELOPMENT AND EVALUATION OF AN AUTOMATED SPRAY PATTERNATOR USING | J. D. Luck, W. A. Schaardt Applied Engineering in Agric

‘Orchard and vineyard real time spraying adjustments using ultrasonic echoes. Pallaja, T.; Landers, A. J. Aspects of Applied Biology
\Litrasonic sensing of piatachio canopy for low-volume precision spraying. Maghaoudi, H. ; Minael, 5 Computers and Electronica
Multispeciral-based leaf detection svstem for spot soraver apolication to control citrus s Larbl. P. A. : Ehsani. R : Bicsvstems Enaineering
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Article
Article

Article
Article

Article
Article

Article
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Article
Article

Article
Article
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Article
Article
Article
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Article
Article
Article
Article
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Article
Article

A in different auch as global aatalite systema, geograpt Gonzalaz-de-Soto, M. | Em Special lasus: Robotic Agr
DEVELOPMENT AND EVALUATION OF AN AUTOMATED SPRAY PATTERNATOR USING I J. D. Luck, W. A. Schaardt Applied Enginesring in Agric
Orchard and vineyard real time spraying adjustments using ultrasonic echoes. Pallaja, T. ; Landers, A. J. Aspects of Applied Biclogy
Uirasonic sensing of pistachio canopy for low-volume pracision spraying. Maghsoudi, H. ; Minael, S Computers and Electronics
Multispectral-based leaf detection system for spot sprayer application to control citrus ps Larbd, P. A. ; Ehsani, R. ; Biosystems Engineering
Sensor-based insectickde spraying to control cereal aphids and preserve lady beetles.  Dammer, K. H. | Adamek, | piips.(dl sclencesocieties .

Programmable Uirasonic Sensing System for Targeted Spraying in Orchards Stajnko, D.; Berk, P.; Lefini Senaors
Electronic canopy characterization and variable rate application in Precision Fructiculture | Escola, A. ; Rosel-Polo, . First RHEA Intemational Co
Specim 1G: of 8 New, Handheld | Camera and Its Apj Behmann, J. ; Acebron, K. Sensora

The BROWSE model for predicting exposures of reskdents and bystanders to agricultural | Elis, M. C. B. ; Berg, F. vz Bioaystems Engineering
EVALUATION OF SPRAYER INTERNAL TANK CLEANING SYSTEMS ACCORDING TO ISC Marucco, P. ; Balsari, P. ; Aspects of Applied Biology
Evaluation of sprayer ntemal tank cleaning systems according to IS0 standard 22368-3. P. MARUCCO, P. BALSARI ATTI Giomate Fitopatologicl
Integrated catchment management for reducing pesticide levels in water: Engaging with 5! Mohamad Ibrahim, |.H., G Sclence of the Total Enviro:
Sprayer development needs more focus on mitigation of environmental risks arising from Rosttele, M. ; Balsan, P. ; Aspects of appled biology
‘ariable rate spraying application on cotton using an electronic flow controller Baio, F. H. R.; Neves, D. C Precision Agriculture
Development by Spraying Hossein, M. ; Saeid, M. ; | Intemational Joumal of Agra

Precigion orchard sprayer based on automatically infrared target detecting and electroatal He Xiongkul, Zeng Afun, Lis International Journal of Agri

v i of high level charging air assisted sprayer utilizing conventiona Alr assisted speaying, is a ¢ Intemnational Conference on
New Application Method for Reducing Pesticile Rate/a and Cost in Plant Protection | Falchieri Davide Outiooks on Pest Managem:
THE EFFECT OF DIFFERENT NOZZLES ON SPRAY DEPOSITION QUALITY OF FUNGICIC Vufajnk, F.; Sred, A ; P Slovenskega poavetovanie
Plausibility of variable coverage high range spraying: Expenimental studies of an extemall Patel, M. K. ; Sahoo, H. K. Computers and Electronics

Presaure, droplet size and nozzle effects on coverage and dn Ferguson, J. C. . Hewitt, A Crop Protection

Spray dnift of drift reducing nozzle types spraying a bare soll surface with a boom sprayel Zande, J. C. van de ; Mich Aspects ofApplied Biology |
Researches Regarding the Influence of Height on Uniformity of Distribution of New Types Marian, 0. ; Drocas, |. ; € BULLETIN OF UNIVERSITY

of a Develop Operated Sprayer J.0. Awulu, P.Y. Sohotshas Intemational Joumnal of Scie
SPRAY NOZZLES PERFORMANCE IN FUNGICIDES APPLICATIONS FOR ASIAN SOYBES CLEBER FRANCA DURAO , Joumal of the Braziian Ass
DRIFT REDUCTION RATE OF THREE ANTIDRIFT NOZZLES USED FOR SPRAY APPLICAT Miran LAKOTA, Mario LESK VI Intemational Scientific 5
PERFORMANCE OF HERBICIDE SPRAYING METHODS AT DIFFERENT APPLICATION \/C Al Bolat, Al Bayat, Ozcan Fresenius Environmental Bul
Spray drift reduction under Southem European conditions: A pllot study in the Ecopest Py Konstantinos M.Kasiotisak Science of The Total Envirg

Cift reducing potential of low drift nozzles with the use of spray-hoods R.L. Roten, J.C. Ferguaon, NEW ZEALAND PLANT PR

g P Drift by Propeller Rotation Effects From Aerial Application Steven J. Thomson, Alvin F Sustainable Agriculiure Res
Analyze of drift loses in plum and apple orchards and measures for their reducing Alekaandar Sadiar, Rajfico Bugarnn, Jan Turan, Visdimir |
Advanced drift reduction in crchard spraying Wenneker, M.; Nisuwenhut Aspects of Applied Biclogy

Improvements in pestickde drift reduction technology (DRT) call for improving kability provi Palardy, N.; Centner, T. J. Land Use Policy

Spray drift for in Otto, §.; Loddo, D.; Baldodr Journal of Environmental Ma
Dift reduction of low drift nozzles in spraying citrus orchards. Planas, §.; Toment, X.; Ch SuproFruit 2015 — 13th Wer
[Emission reduction in orchards by improved spray and spray drift res M.; Zande, J. C. Aspecta ofApplied Biology
Technical solutions to reduce drift of pesticides in apple orchards of Trentino Bondesan, D.; Rizzi, C.; Gi Fourth European Workshop «

Dift from fruit sprayers — why not prevent it at source? ANDREW LANDERS aspects of applied biology -
A of A Beat Practices Using Modeta: Curent |ssues and Future Perspectives Water
A mied variable for targeted impleme: Ahmadi, M. ; Arabi, M. ; H WATER RESOURCES RESE

Integrated watershed- and farm-scale modeling framework for targeting critical source are: Ghebremichael, L. T. ; Vel Journal of Environmental M
Agricultural non-point source pollution in China: causes and mitigation measures Sun B, Zhang L, Yang L, Zr AMBIO

UPDATE TO THE USDA-ARS FIXED-WING SPRAY NOZZLE MODEL B. K. Fritz, W. C. Hoffmann American Society of Agricul
Charactenatics and classification of Japanese nozzles based on relative spray dnft poter Bal, G. ; Nakano, K. ;| Mz Crop Protection
Investigation on optimal spray properties for ground based agricultural applications using Cock, M. de; M M. 3]

Spray coverage and dnift in vineyasd applcations in Austrakia. Hewitt, A.; O'Donnell, C.; F Intemational advances in p
GONDORE - adjuvant for drift reduction and STICMANE - an unique sticker and super-w Stepic, P.; Kos, A.; Majcer Zoomik predavan) in referat

Towards of and drift reducing devicea for an Bondesan, D.; Rizzi, C.; |a Fourth European Workahop «
Variable air assistance system for orchard sprayers; concept, design and tesi Ryszard | Grzegt y

Py for of apray drift Schweizer, 5. Emall Author, Agroscope Schwelz
Low-loss spraying Knoll, M. ; Lind, K. ; Trilofi Fourth European Workahop «
Nozzile classification for drift reduction in orchard spraying. Zande, J. C. van de; Wenm Aspects of Applied Biology |
Spray dnift for different types of nozzles and spraying used for apg Godyn, A.; Dx G W.; Holown
‘Optimization of agricultural sprays with an organo-modified trislloxane tank mix adjevant. Sieverding, E.; Giessler-Bla 21&me Conférence du COLI
v i of two portable to improve drift control and operator training in 1 G, E. ; Landers, A. ;. Gall Spanish Journal of Agricult

Assessment of spray depoaition and recycling rate in the vineyard from a new type of air- Pergher, G.; Gublani, R.: C Crop Protection

Ume of rotary atomiser to optimze retention on barley leaves while reducing driftable dropl Ouled Taleb Salah, 5. ; Ma Aspects of Applied Biclogy

Speay Drift Adjpuvant Elsik, C. M. ; Stridde, H. M Journal of ASTM Internation:

Pracision apraying in greanhouses Zande, | €. van de ; Mich Aspacts of Appliad Biology

Light-Activated, Sensor-Controlied Sprayer Provides Effective Postemergence Control of | Riar, D. §. ; Ball, D. A, ; Y Weed Technology
Landers, A. ; Muise, B.  Aspects of Applied Biology

‘fariable rate spraving: digital cancpy measurement for air and lguid electronic control. | Liorena, J.; Landers, A.  |Aspects of Applied Bicloay
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Calibration, the key to an efficient use of the phytosanitary Liop. J.: Gil. E. AGRICULTURA
Effect of the number and type of nozzles on the quality of applications in greenhouses wi Liop, J.; Gil, E.; Gallart, M. Horticultura
Gll sprayers, designed for an evolutionary leap jump Bameiro, P.; Diszma Iglesia Vida Rural
Dataction of crop diseases using hyperspectral and thermal images of high spatial rescki Calderdn Madrid, R.; Zarco Interempresas

Sprayers and the for phy v Catakin Mogorrdn, H. Interempresass
This ks how drones work to improve the agricultural sector Montero, J. To Drone
Lateat in the of products in Gil, E_; Salcedo, R.; Campa Interempresas

Correct calibration in phytosanitary products protects the environment and saves coats, § Redaccién EFEverde EFEverds

Towards a system of dose in a phy Y Camp, F.; Solanelles, F.; Gi\Vida Rural
Reduce the drift in phytesanitary treatment TOPPS-Prowadis and the Guide of Good Pyt Gil, E. Encviticultura
y in vineyard: new for a safer and more sustainable Gil, E. ACENOLOGIA

Training for the prevention of drift: key factor for the improvement of the applications of p Gil, E.; Gallart, M.; Ercilla, | Interempresas
Pracision agriculture: towards the integration of apatial data in agricultural production Agliera Vega, J.; Pérez Rui Amblenta

Drones: new dimension of agri-environmental remote sensing and new paradigm for precis Di Leo, N.C. Revista Agromensajes

o of phy v and Filat, A; Solaneles, F.; Cat Vida Rural

Drones and agriculture, in research of productive efficency De Opazo, J.6. La Huerta Digital

Low drift nozzles in integrated production Toment Martl, X.; Planas de INNOVAGRI

Application of biclogical plant - for plant Léfkvia, K. ; Nisson, E.

Leaf area index in using a gr LIDAR scanner Amé, J. ; Escold, A.; Val Precision Agricullure
Cuantitative detection of soybean rust using image processing technigues Pujari, J. D. ; Yakkundimal journal of crop protection
Early powdery mildew aystem for in . P. . Moussa, M Computers and Electronica

Automatic plant disease diagnosis using mobile capture devices, applied on a wheat use « Johannes, A. ; Picon, A. ; Computers and Electronics
Unsupervised hyperapectral band selection for apple Marssonina blotch detection Shuaibu, M. ; Lee WonSuk Computers and Electronica
Protective clothing for pesticide: development of a database to vabdate |SO 27065 test ¢ Shaw, A. ; Pallen, C.; Du Jownal of Conaumer Protec
Operator dermal exposure and individual protection provided by personal protective equip: Thouvenin, |. ; Bouneb, F. Journal of Consumer Prote
Ensuring negligible exposure during pesticide application easyFlow — the aafer quid tran Friessleben, R. ; Graef, 5. Aspects of Applied Biclogy
Hazard and risk based allocation of safety instructions to operators handling pesticides | Lichtenberg, B. ; Machke Jownal of Consumer Protec
Protective masks assessment as tools for aafety handling of selected agro chemicals dui Lokesh ; Palled, V. K. ; £ Intemational Joumnal of Agri
and for the D of in Aspects Ct Conti, A. ; Ballond, 5. ; Tin Intemational Conference Ra
Safety Aspects Regarding Spraying in Balloni, 5. ; Camilliedi, D. ; Intemational Conference Re
The trials on the influence of knapsack sprayer technical condition on operator exposure  Godyr, A. ; Dy + Fourth
ERGONOMIC ANALYSIS OF PESTICIDE SPRAYING IN VINEYARDS: REDUCING PHYSIC Lambert, M. . Richardson, J. ; Grimbuhler, 5.
The RHEA aifblast sprayer: studies on a continuous miner for the VRA. Sami, D. ; Liaci, R. ; Rime: First RHEA International Co
A New European Standard for cab Filters Performance Evaluation: Content and Criticism | Balsari P., Ghigo D. Intemational Conference Re
\Utah Regional Differences in Reapirator Use and Fit Testing among Peaticide Applicators. Pate, M. L. ; Bsard, F. R. ; Journal of agricultural safet:
Distribution of Dermal Contamination under the Influence of Difference Spraying Flow Rate How, V. ; Hashim, Z.; O Joumnal of Biology, Agricult
The new EL and the in peaticide application technique Balgari, P. ; Marucco, P. | Joumal of ASTM Internation

A critical review of plant protection tools for reducing pesticide use on grapevine and new Pertot, |. ; Caffi, T. ; Ross Crop Protection
Usage of the relationship between the application rates of the active ingredient of fungicic Sadio, 5. ; Walorczyk, 5. ; joumnal of plant diseases an

Zero insecticide residues: the aim of Trentino Apple Production Syatem. Baldessari, M. ; Rizzi, C. ; Proceedings of the I0BO/W
Chapter 15 - Food Safety Aspects of Grain and Cereal Product Cuality Alkdrick A.J. Cereal Graina (second editi
of the apple crop M. Gilles, E. Bravin, A. Masf

Spray drft and spray distribution of end nozzles Stalinga, H. ; Zande, J. C. Aspects of Applied Biclogy
Low-Loas-Spray-Application - The Scientific Basia Triloff, P.; Knoll, M. Lind, | Fourth European Workshop
How Much Do Adjuvant and Nozzles Models Reduce the Spraying Drift? Drift in Agricultur: Griesang, F. ; Decaro, R. American Joumnal of Plant §
Spray drift: How influence the of aprays thre Hiz, E.; Vermeer, A. W. | Aspects of Applied Biology
Localized Application of Insecticide COmiined with Fertilizer on Com Conirols Spodopters HBN Campos, M.C: Ferreira Intemational Joumal of Agr
Assessment of apray drift from pesticide applications in soybean crops Mariana R. Bueno®,Joao Pa Bicaystems Engineering

Spray drift reduction under Southem Ewropean conditiona: A pilot study in the Ecopest Pr Teakirakis, A. ; Glass, R. ; Science of The Total Envirg
Herbst, A. ; Wehmann, H. , Aspects of Applied biclogy

Studies on drift potential from nozzles with angular spray fana.
DRIFTSIM, a computer program for estimating drift distances of droplets Zhw, H. P. ; Ozkan, E. Power and Machinery. Inte
SPRAYING QUALITY OF CROP PROTECTION PRODUCTS USING TWO DROPLET SPEC Carlos E. P. L. Graziano, K AGRICULTURAL MACHINEF
Use of a Temastrial LIDAR Sensor for Drift Detection in Vineyard Spraying G, E. ; Liorens, J. ; Liop, Sensors

Streibig, J. C.; Rasmuasen Weed Research

PID control for sprayer sections under laboratory conditions Karadil, H. ; Arslan, §. ; J Agronomy Research
Electro-leaf, a biomimicry system to estimate in-canopy airflow in fruit crops Palleja, T.; Landers, A. J. |Computers and Electronics

Sensor-based assessment of herbicide effects

Real time canopy density estimation using ultrasonic envelope signals in the orchard and Palleja, T. ; Landers, A. J. Computers and Electronics
An Optical Sprayer Nozzle Flow Rate Senaor Dvorak, J. S.; Bryant, L. BIOSYSTEMS AND AGRICL
Development of an active boom controller for field sprayers Karadil, H. ; Arslan, 8. Agronomy Research
Evaluation of ultrasonic sensor for vaniable-rate spray applications Jeon, H. Y. : 2w, H. P. : Computers and Electronics
Crop Adapted Spray Applcation: firat field tests on the sprayer prototype developed in th Balsari, P.; Manucco, P.; Tamagnone, M.; Doruchowski,
Development of a vanable-rate sprayer with laser scanning sensor to synchronize spray ¢ Chen, Y. ; Zw, H. ; Ozka ASABE
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Effect of apray droplet size on herbicide efficacy on four winter annual grasses Fergusen, J. C.; Chechett Crop Protection

Spray drift and with and Hardi Twin at two wind speeds Peter Kryger Jensen

‘ariable rate spraying: digital canopy measuwement for air and Bguid electronic control. | Llorens, J. ; Landers, A.  Aspects of applied biology
Spacim 10: of a New, Handheld ¢ Camera and Its Apg Behmann, J. ; Acebron, K. Sensors I
Droplet size of pneumatic spraying nozzles used for the control of coffee pests Ofinto LASMAR, Marcelo D¢ Aspects of Applied Biology
Droplets spectrum of sir-assisted boom sprayers under different environmental and opers’ Sasaki, R. 5. ; Teieira, b Revista Brasieira de Engen
Influence of Herbicide Active Ingredient, Nozzle Type, Onfice Size, Spray Pressure, and ' Cody F. Creech, Ryan 5. H Weed Technology

Automatic control of the droplet of a aprayer to the v . C.B. da ; Teixs Peaquisa Agropacudna Trog
Flow rate and droplet size. Needham, D. L. ; Holtz, A. Transactions of the ASABE
Spectrum of droplets produced by use of adjuvants Robaon 5. Sasaki, Mauri M IDESIA (CHILE)

AIRSPEED AND ORIFICE SIZE AFFECT SPRAY DROPLET SPECTRUM FROM AN AERIAL D. E. Martin, J. B. Carton  Applied Engineering in Agrici
Influence of the scanned side of the row in temestrial laser sensor applications in vineyan Amd, J. ; Escold, A.; Ma Precision Agnculture
Oy of in clive groves based on positioning sensor M. Perez-Ruiz , J. Aguera , Precision Agriculture

Evaluation of a LIDAR based 30-stereoscopic vision system for crop-monitoring applicatic Bletresato, M.; Carabin, G.; Computers and Electronics
the into weed in Fillols, E. ; Bailie, C.; Un Proceedings of the 35th

Innowations in orchard spraying: sensor guided precision sprayers Wenneker, M. ; Nieuwenhu IOBC/WPRS Bulletin

LASER TAG: INTELLIGENT SPRAYERS CHANGE THE PEST MANAGEMENT GAME A. Fulcher, D. Cochwan, R. | Procesdings of the Intemati

Spray target detection based on laser scanning sensor and real-time comection of (MU & Liu Hul ; Li Ming ; Shen Yi Transactions of the Chiness
Development of a Laser-Guided, Embedded-Computer-Controlled, Ar-Assisted Precision | Yue Shen, Heping Zhu, Hul Transactions of the ASABE

Evaluation of a laser scanning sensor in detection of complex-shaped largets for variabh Liu, H. ; 2w, H. Transactions of the ASABE
Precision Tanget Spraying in Greenhouse Based on Intemet Remote Control Feng Qu, Junxiong Zhang, | Transactions of the asabe
How precise do our sprayers work? Johan Declercg , David Nuy Managementh Techniak
Lasger sprayers that are also better equipped Johan Declercq , David Nuy Landbouwieven

Spray drop impact measured Micheline Verhaeghe Managementh Techniek

How do manufacturers deal with drift-reducing obligationa? Patrick Dieleman Management4 Techniek
‘wheses SpUithulp be David Nuyttens, Donald Del Proafiuinnisuws

Delvano Bi-Akr: useful craftamanship Erik Bonte Landbouwhlechanisatie
Phyteauscan detects point pollution on your farm Jan Van Bavel Managementh Techniek |
An innovative pneumatic electrostatic sprayer useful for tendone vineyards Simone Pascuzzi, Emanued Journal of Agricultural Eng

STUDY AND DEVELOPMENT OF A MACHINE FOR SUSTAINABLE WEEDS CONTROL IN £ M. TAMAGNONE, P. MARL ATTI Giomate Fitopatologicl
SWEEP AIR®, INNOVATIVE DEVICE TO CONTAIN THE DISPERSION OF DUST EMISSIC P. BALSARI, M. MANZONE Giomate Fltopatologiche
Influence of canopy development in the vineyard on spray depoaition from a tunnel spray: Glanfranco Pergher, Nicola Jowrnal of Agricultural Engas
EXPERIMENTAL RESULTS WITH INTERMITTING SPRAY APPLICATION TECHNIGUE ON F. CIONI, G. MAINES, D. F. Giornate Fitopatologiche
INTERMITTING SPRAY APPLICATION TECHNIQUE FOR VERY LOW DOSAGE INPUT IN | A. Sintoni, R. Gandini, M. F Giomate Fitopatologiche

A Web App for Sprayer Adjustment Andrea Anselmi, Sara Legh Uinformatore Agrario
"Nimbi" at service for sprayer use sustainability Antonio Ricel Linformatore Agrario
Meno perdite di agrofarmaci con lMimoratrice a tunnel Gianfrancor Pergher L'informatore Agrario
Precision application with Seletron L'informatore Agrario
Good practice. Limitation of drift of plant protection products in orchard cultivations. Ryszard Holownicki Grzege Institute of Horticulture Agro

REPORT ON THE IMPLEMENTATION OF THE NATIONAL ACTION PLAN FOR THE RISK L Ministry of Agriculture and Rural Development Departme:
FINAL REPORT ON THE INFORMATION MISSION CONDUCTED IN POLAND, JANUARY 7 KOMISJA EUROPEJSKA DYREKCJA GENERALNA DS. |

Integrated plant protection The Ministry of Agriculture : Ministerstwo Rolnictwa | Roz
WHEN AND HOW TO CALIBRATE THE SPRAYER STANISLAW ZARZYCKI
Developing strategies to reduce spray drift in apraying in A. Mranda-Fuentes, P. Mar Science of the Total Enviro

Assessing the influence of air speed and liguid flow rate on the droplet size and homoge: Balsan, P. ; Grella, M. ; W Pest Management Science
Inspection of sprayers in Poland - current status and poasible directions of change Artur Godyh, Grzegorz Don Inchort Skismiewice
Inspection of sprayers in Poland - curent status and poasible directions of change

CALIBRATION OF FIRE AND SADURIST SPRAYERS

ASSUMPTIONSfor the requirements of technical and control methods and methods of non-standard teating of non-standard equipment for plant pre

of control of the technical condition of orchard sprayers
A NEW STRUCTURE OF THE STABILIZATION SYSTEM OF A SUSPENDED SPRAYER BOOMI

‘Compariaon of the atomizer teat methods: the atomisation teat methods: the intenaity of the the and the distri

Comparison of the methods of nspecting the spray tips with sprayer inspection methods in field sprayers

OVERVIEW OF STABILIZATION SYSTEMS FOR FIRE-FIGHTING SPRAYERS Adam Jézef Lipiiaki, Szczepan Michal Sobotka
Plant protection equipmentin the light of new legal the Grzegorz D Rys: INOHORT SKIERNIEWICE
OVERVIEW OF STABILIZATION SYSTEMSBEAM SPREADERS Adam Jézef Lipifiaki, Szcze Agricultural Engineering

of sprayer shock Edmund KAMINSKI Igor 5. PROBLEMS OF AGRICULTU
The scope and status of condition + Artur Godyi Inatitute of Horticulture, Skiv
A for technical contral plant equip Artur Godyh G. Doruchowsl INHOR SKIERNIEWICE
Types of sprays and their use in orchards Dr Artur Godynh INHOR SKIERNIEWICE

SELECTED ASPECTS OF CONSTRUCTION AND USEFIELD SPRAYERS ATTACHED Pawsl Artur Kluza®, Rafal | Acta Sci. Pol. Technica Agn
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