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Decrease the environmental impact related to
grape production by introducing new
technologies for Precision Agriculture and
validate them in two vineyards, in Italy, and in
Spain. The novelty is to quantify the vine
health status through a prototype system
consisting of 5 components: Aerial Drone,
Terrestrial Rover, Ground Station, Ground
Sensors Platforms, and loT platform.

Total Project Budget 2,188,137 €

Total Eligible Project Budget 2,188,137 €

EU Financial Contribution 1,203,475 € (55%)

Life 2019 Environment and Resource Efficiency - code: LIFE19 ENV/IT/000339 - Coordinating beneficiary: University of Tuscia — Starr date: 01/09/2020 — End date: 31/10/2023
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Precision Agriculture System to limit the impact on the environment, é%o vz
on health and on air quality of grape production. WineGrover

The project intends to:

1. Demonstrating the potential of Precision viticulture in terms of pesticides and energy reduction and fuel-saving.

2. Applying such techniques in 2 viticultural contexts in ltaly and Spain through the development of a full prototype.

3. Comparing the results with traditional methodologies.

4. Assessing the threshold of economic convenience and environmental benefits through analytical models based on LCA.

5. Spreading LIFE WINEGROVER in other vineyards in EU (targeted countries: Portugal, France, Romania, Greece, Germany) and extra-EU (Cina).

6. Define and disseminate standards for the application of Precision viticulture in the various phases of the grape production cycle and in all production
systems (conventional, organic and biodynamic) and replicable at the EU and International level.

1. Improve consumer health protection.

8. Develop an open IT tool for assessing the benefits deriving from the adoption of precision farming techniques to be used by farmers.
9. Enter the market with a new product.
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Precision Agriculture System to limit the impact on the environment, g%? vz
on health and on air quality of grape production. WineGrover
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VINEYARDS CHARACTERIZATION
AND OPTIMIZATION

DESIGN AND CONSTRUCTION OF THE PROTOTYPES
AND SENSORS INSTALLATION

§B3) MEASUREMENTS CAMPAIGN, MODELING, DATA FUSION
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B1- Vineyard Characterization and Optimization

Task B1.1 - Italian Vineyard

Pedological survey
Soil profile pits were opened to characterize the soil composition in each of the
three agronomic strategies and in the control row.

The soil was described according to the methodology
established by the Soil Taxonomy (USDA) contextually to the
World Reference Base (WRB) method.
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D3 - Technical document on characterization of
the Italian pilot site
Action _B1- Vineyard Characterization and Optimization |

Partner involved UNITUS - Elena Brunori, Federico Valerio Moresi, Mauro Maesano
CREA - Pasquale Cirigliano

Italian pilot vineyards: microdimate zonation

Deliverable

The first step of climate assessment was studied historical climate data to assess the vulnerability of
territories to abiotic stressors and to analyse the potential to produce wine of a certain quality and
with certain typical features.

This second step related to climate zonation focus on zoning of the potential relative earliness (vine
development and grape ripening kinetic) on optimisation of technical management by adaptation of
growing practices, on territorial management of crop protection risks and of potential water
resources, on carry out land parcel selection and on zoning the risks and strong climate constraints.
Viti-viniculture zoning on a climate level is done based on various indices derived from analysis of
climate data obtained by ground sensors (temperature, radiation and humidity of soil and canopy)
Figure 1.

Flgure 1. Wheatear senzors in italian pliot vineyard.
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the Spanish pilot site

Action B1 - Vineyard Characterization and Oplimization

Pariner involved WELLNESS - Jose Morales

CREA- Pasquale Cirigliano

UNITUS - Elena Brunori, Federico Valerio Moresi, Mauro Maesano,
Andrea Rengo

SCC - 0lga Aguilera Orega

Pedological survey
. . . Project title: "Precision Agriculture System to Bmit the impact on the environment, on health
Two profiles within the sample area and on i quafy of rape rodicton - WINEGROVER”

Code project: LIFELY ENV/TT/000339

Spanish pilot vineyards: Climate zonation

Climate characterization for the grape growing area of the Spanish pilot vineyard has been
done thiough open data of weasther stations of the Andalusian Agrodimatic Information
Mebwork (RIA). This Network provides information on the main meteorological variables, such
as the temperature and relative humidity of the air, the speed and direction of the wind, solar
radiation and precipitation in the form of rain. The RIA has been in operation since 1999 and
currently has 100 automatic meteorclogical stations distributed throughout Andalusia and
located in irigable areas (figure 1).
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Task B1.1 - Italian Vineyard Deliverable the Italian pilot site

Action B1 - Vineyard Characterization and Optimization

Partner involved UNITUS - Elena Brunori, Federico Valerio Moresi, Mauro Maesano
CREA - Pasquale Cirigliano

Italian pilot vineyards: microdimate zonation

Soil Respiration Chamber (SRC) installation in vineyard. 5 o N i it S i sl ok

territories to abiotic stressors and to analyse the potential to produce wine of a certain quality and
. . . . . . . with certain typical features.
Actlvatlon Of CO mon Itorl ng I n the Sol | a nd Sta rtl ng to Sto re the data . Usefu | This second step related to climate zonation focus on zoning of the potential relative earliness (vine
2 development and grape ripening kinetic) on optimisation of technical management by adaptation of
growing practices, on territorial management of crop protection risks and of potential water
d ata to a S S e S S LCA resources, on carry out land parcel selection and on zoning the risks and strong climate constraints.
Viti-viniculture zoning on a climate level is done based on various indices derived from analysis of
climate data obtained by ground sensors (temperature, radiation and humidity of soil and canopy)
Figure 1.

The CO2 emitted by the soil, including the microbiome one, is monitored by
control units and special boxes/stations containing the specific sensors for CO2

and soil T/UR.
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Flgure 1. Wheatear sensors in italian pllot vineyard.

Italian Pilot Vineyard

Precision Agriculture System to limit the impact on the environment,
on health and on air quality of grape production
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Strategy 2: Organo-mineral Fertilizer (OMF)
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B — Implementation Action

B3- Measurements Campaign, Modeling, Data Fusion

D10 - Operation report on measurements on the

Task B3.1 - Prototype’s measurement on vines performances Deliverable N
Italian Pilot

Action B3 - M, ts Campaign, Modeling, Data Fusion

Partner involved
CREA- Pasquale Cirigliano

UNITUS - Elena Brunori, Federico Valerio Moresi, Mauro Maesano
SETEL - Eduardo De Francesco, Paolo Rengo

Application of canopy and soil management strategies in Italian pilot EXECUTIVE SUMMARY

The following deliverable describes the activities that took place in the Italian Pilot. Canopy and soil

.
Vlneya rd. management strategies applied in vineyard, ground monitoring of the main microclimatic

parameters, vegetative parameters and berry quality monitored during the first season, the
description of non-invasive sensing technologies (chlorophyll-based fluorescence, porometer, etc)
used, the experimental design of measurement campaign in field and by prototypes (aerial and

O rga n O_ m i n e ra | SOi | n u t riti O n (OM N) Wa S a p p | ied i n p re ;errestr_ia\ d.ronesJ and;he parameters measured and samples collected useful to vegetational indices

flowering indicated for spring fertilisations on particularly

vigorous vine
B~ , 3

o i ]
WA

Canopy and soil management strategies applied in vineyard.

S The experimental design of the study consisted of four treatments: (i) control (standard agronomical
‘ - and cultural practices applied by farm — no leaf removal no foliar nutrition, only shoot in pre and post-
veraison — C), (i) leaf removal at flowering {early leaf removal — ELR), {iii) foliar nutrition by the
application of micronized basalt powder (FN), and (iiii) organic-mineral soil nutrition (OMMN).

ELR consisted in manually removing six primary basal leaves per shoot, according to Poni et al. {2009)
and no lateral shoots were retained because at flowering they were absent or just developed; it was
performed at full flowering— BBCH 063, 50% of flower hoods fallen {Figurel).
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Italian Pilot Vineyard

Precision Agriculture System to limit the impact on the environment,
on health and on air quality of grape production
LIFE WINEGROVER

Strategy 2: Organo-mineral Fertilizer (OMF)

Beneficiary responsible for implementation:

Consiglio per la ricerca in agricoltura
e lanalisi dell'economia agraria
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B3- Measurements Campaign, Modeling, Data Fusion

Task B3.1 - Prototype’s measurement on vines performances

Data collected by field survey through non-destructive tools (vegetative and
productive data) useful to assess the influence of the three strategies on vines

performance.

Pre-dawn leaf water potential At least weekly, before
dawn, 3 leaves are taken for each strategy. These are
immediately subjected to internal pressure analysis
by inserting them into the hermetic cylinder of the
Scholander pressure chamber with the petiole cut at
the end protruding from the sample holder.
Increasing pressure is applied to them, until the
internal tension is overcome, and lymphatic material
begins to emerge from the cut section. This stage will
be the measure of leaf pressure expressed in Bar for
each leaf.

Scholander’s pressure chamber (model 3115)

Life 2019 Environment and Resource Efficiency - code: LIFE19 ENV/IT/000339 - Coordinating beneficiary: University of Tuscia — Starr date: 01/09/2020 — End date: 31/10/2023
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D10 - Operation report on measurements on the
Italian Pilot

Action B3 — Measurements Campaign, Modeling, Data Fusion

Deliverable

Partner involved
CREA- Pasquale Cirigliano

UNITUS - Elena Brunori, Federico Valerio Moresi, Mauro Maesano
SETEL - Eduardo De Francesco, Paolo Rengo

EXECUTIVE SUMMARY

The following deliverable describes the activities that took place in the Italian Pilot. Canopy and soil
management strategies applied in vineyard, ground monitoring of the main microclimatic
parameters, vegetative parameters and berry quality monitored during the first season, the
description of non-invasive sensing technologies (chlorophyll-based fluorescence, porometer, etc)
used, the experimental design of measurement campaign in field and by prototypes (aerial and
terrestrial drones) and the parameters measured and samples collected useful to vegetational indices
determination, LCA and KPIs assessment.

Canopy and soil management strategies applied in vineyard.

The experimental design of the study consisted of four treatments: (i) control (standard agronomical
and cultural practices applied by farm — no leaf removal no foliar nutrition, only shoot in pre and post-
veraison — C), (i) leaf removal at flowering {early leaf removal — ELR), {iii) foliar nutrition by the
application of micronized basalt powder (FN), and (iiii) organic-mineral soil nutrition (OMMN).

ELR consisted in manually removing six primary basal leaves per shoot, according to Poni et al. {2009)
and no lateral shoots were retained because at flowering they were absent or just developed; it was
performed at full flowering— BBCH 063, 50% of flower hoods fallen {Figurel).

Beneficiary responsible for implementation:

Consiglio per la ricerca in agricoltural
e l'analisi dell'economia agraria)
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~ , : : : . D12 - Analysis and modelling of the results —
Task B3.2 - Prototype’s campaign, modelling, data fusion Deliverable Report Halian Pilot Season 1

Action B3-M ts Campaign, Modeling, Data Fusion

Pariner involved WELLNESS - Jose Morales

CREA- Pasquale Cirigliano

UNITUS - Elena Brunori, Federico Valerio Moresi, Mauro Maesano,
Andrea Rengo

SETEL - Ruggero De Francesco

Project title: "Precision Agriculture System to limit the impact on the environment, on health
and on air quality of grape production - WINEQROVER"

Code project: LIFE19 ENV/IT/000339
EXECUTIVE SUMMARY

Study Area

During the season 2021 four agronomical strategies have been applied in Italian Pilot
vineyard, as reported in D10:

1) treatment of control (standard agronomical and cultural practices applied by farm — no
leaf removal no foliar nutrition, only shoot in pre and post veraison — denominated C);

2) leaf removal at flowering (early leaf removal — ELR);

3) foliar nutrition by the application of micronized basalt powder (FN);

4) organic-mineral soil nutrition (OMN).

Main microclimatic parameters, vegetative traits and berry quality has been monitored

throughout non-invasive sensing technologies used in field and by prototypes (aerial and

Administrative Coordinator: Tuscia University — DIBAF Department for Innovation gri food and Forest System
VIA S CAMILLO DE LELLIS SNC — 01100 VITERBO - VAT nuenber OO 00
PHONE. +39 0761 357390 - 357403 - FAX +39 0761
E-MAIL: dibaf@unitus it , dibalipec. snitus it
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DIPARTIMENTO DEINNOVAZIONE Consigfope e nagiclur
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EUISTHE LARGEST VINEYARD AREA IN THE WORLD

Vineyards can require lots of external inputs (water, p'os'ﬂcidoé and féhfﬂzor) to
reducebiotic and abiotic stressors and to ensure grape production. .

¢
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WINEgROVER represents a solttion based on Precision Agricultureé Systern, which will aflow:

v To'monitor the vineyard thr'oughoul the whole vegetative cycle of the plants.
v To intervene in the phases of irrigation and application of pesticides and nutrients
and optimizing the pesticides, fertilizers, water and fuel comsuptions.

OBJECTIVES OF THE PROJECT

WINEGROVER will allow to reduce the use of pesticides, fortilizers, water, fuel consumption
and also reducing CO2 emissions;, ammeonia, PM emissions and the risk of eutrophication.
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DECREASING ENVIRONMENTAL
IMPACT THROUGH PRECISION

AGRICULTURE

Reducing the impact on the env
and on health of grape production

WE HELP YOUR
FIRM REACH NEW
HEIGHTS

EU is the world leading
producer of wine and the
environmental impacts of
grape production come
from:

» Intense use of pesticides.

< Variability of the amount
of fertilizers.
© Energy consumption.

EU regulations highlight
the strong need to reduce
pesticides.
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WINEgGROVER represents a
solution based on Precision
Agriculture System, which
will allow:

> To monitor the vineyard
throughout the whole
vegetative cycle of the
plants.

©Tointervene in the
phases of irrigation and
application of pesticides
and nutrients and
optimizing the pesticides,
fertilizers, water and fuel
comsuptions.

\ Improve
disseminate ' consumer

\ standards of \ health
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in the graps, conditions.

| production cycle

and replicable |
at EU and

EU IS THE LARGEST VINEYARD

AREA IN THE WORLD

o o

“Witiculture faces new'chaflenges and:

threats related to environmental and

uclimate issues .

EXPECTED » Reduction of the use of pesticides up to 85% and of the use
of fungicide up to 30%.

RESULTS » To contribute to the implementation of UNECE Code of Good
Practice limiting ammonia from the use of mineral fertilizers.
100% reduction on the use of diesel fuel.

Quantified expected To reduce the water consumption for irrigation up to 90%.

results and impacts To lower production costs between 20 and 30%.
will be: > To foster the deployment of the project at local and EU levels.
> To contribute to climate targets with a reduction of 25%
kgCO2eq/ton per grape.

Cantina Falesco is a winery Bodega Conrad is a winery
VINEYARDS and vineyard established in and vineyard situated 4
Montecchio (Umbria regicn)_ kilometres from the town of
Ronda.
CREACION
PARTNERS

WINEGROVER is presented )
by a consortium of
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ACTION
D — Public awareness and dissemination of results

D1- Dissemination Planning and Execution

Task D1.1 - Networking with other projects
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VIGNETO

SISTEMA PROTOTIPAL

8=

CANTINA

ROVER TERRESTRE
E GROUND STATION

INPUT

Agura 1 - Schema del sistema prototipale propasto
el progetts WINEGROVER (hitps://winegrover.su/ |
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Per una viticoltura congervativa
che innova nella tradizione

Elena Brunori, Mouro Maesano, Federioo Volerio Moresl,

Rita Basi, Giy

Urivensii degll

stud cedo Tuscia o Viserbo - EXportimento per o hnovorione
net matemi biologict, ogrooimanton e forestoll (DISAT)
Pasquale Cirigliano, Andrea Rengo - Conmigio per o

riceroa in agricotiurs & fanold daifeconame ogronia Centro d
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Eduardo di Francesco, Selel - Servie laoricl
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Leattualisfide intemadiclimaeam-
biente - promaosse nel Green Deal
dall'UE, sono al centro delle politi-
che agricole Europee che a partire
dagli obiettivi di sviluppo sosteni-
bile (SDGs) dell’Agenda 2030 alle
strategie promosse dali’UE (farm to
fork, carbon farming, Biodiversita
2030, Piano dazicne rurale dell UE,
PAC post-2020, etc) eviderziano la
necessita di perseguire obiettivi
agro-climatico-ambientali al fine di
garantire al consumatore prodotti
sani e sostenibili affrontare i cam-
biamenti climatici, salvaguardare il

@

VVQ NUMERO OTTO - DICEMBRE DLEMILA21

capitale naturale, assicurareun giu-
sto compenso alla filiera sostenendo
la transizione ecologica ad un'viti-
coltura sostenibile, resiliente e di-
gitale

Linnovazione tecnologica dei si-
stemi viticoli costituisce un fattore
determinante per affrontare lesfide
del futuro in termini di sostenibi-
litd ambientale e incremento della
produttivita e dell’efficienza e non
si contrappone alla pratica viticola
tradizionale, maal contrariorappre-
senta il ritorno al rapporto “ucmo-
piantd” con gli strumenti offerti
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