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The purpose of the deliverabknal report from the application of the Smart Farming advice in Greece
is to provide all the information about the application of the fertilization, irrigation and pest/disease
management advice in the 16 Use Cases that participate in the project.

The scientific models utilized for the provision of advice related with pdsédse management,
irrigation, and fertilizatond SNB RS@St 2LJSR & LI NI 2F GKS YAf
Y2RSfa NBIR@é€> AGLYGSNARAY ALISOALITfAASR A0ASYOGATA
NB I Rednguts used for thadjustment of the models, refer textensive field work which covers
observation (phenology stages, infection rates an location, number of pests captured in traps, etc),
sampling (soil, water and plant issue samples) and the whole range of agricultuliabtipp on the

field (plowing, spraying, irrigating, fertilizing, plant trimming, harvesting asijg two complete
growing seasons for the Use Cases of the first wave (started in January 2020 and ended in December
2021) and one complete growing seagonthe Use Cases of the second wastartedin January 2021

until December 2021).
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GAIA EPICHEIREIN ANONYMI ETAIREIA PSIFIAKON YPIRESION
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Intelligent Management Crop
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Enosi Agrotikon Synetairismon Orestiadas

Agrotikos Synetairismos Epexergasias kai Poliseos Oporokipeftikon Pro
(ASEPOP) Velventou SYN.P.E

Omada Pagagogon Kelyfotou Fistikiou Aiginas

Agrotikos Synetairismos Fytikis kai Zoikis Paragdgimsi Elassonas
Enosi Agrotikon Synetairismon Oropediou Lasithiou

Koinopraksia Agrotikon SynetairismQisPEK@ESKO

Geoponiki Kiatou

Stylis Olive Producers Cooperative

Agricultural Cooperative of Thessalian Tomato Producers
CINYSNEQ /22LISNIGAQS 2F ¢KSaalfe
Agricultural Cooperative Partnership Mirabello Union S.A.

+A3F [/ 2aGSANY {/D

/| 2YFSRSNI 2 bl OA2YI RIFa / 22 LJSNI
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Agrotikos{ A Y SGSNRAAY2a aSaaiyAiAla aoyz2aai
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l'INRPGAL2a {@ySUFANRAY24 aClFNERIf2Y
Atypi Omada Paragogon Tomatas Dystou

NOVAPLAN IKE

Thrakika Ekokkistiria

Enosi Agrotikon Synetairismon Dramas

Radopoulos OLTD
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1.1. t N22SOG { dzYYl NE
The main objective of the LIFERAIA 8nseproject is to demonstratgaiasense 'y Ay y 2 @l G§A SS
CFN¥YAY3E 6{C0O &2fdziAz2zy GKIFG FAYA G NBRAOAY3I GKS

the environment and support Circular Economy (CE) models.

More specifically, this project will launch 18 demonstrators acrosecgreSpain and Portugal covering

9 crops (olives, peaches, cotton, pistachio, potatoes, table tomatoes, industrial tomgtapses Kiwi)

in various terrain and microclimatic conditions. They will demonstrate an innovative method, based
on highr-endtechndogy, which is suitable for being replicated and will be accessible and affordable to
Farmers either as individuals or collectively through Agricultural Cooperatives.

Moreover, LIFESAIA Bnseaims to promote resource efficiency practices in SMEs of ¢hiewtural

sector and eventually, contribute to the implementation of the Roadmap to a Resource Efficient
Europe. This project will demonstrate a method on how the farmer will be able to decide either to use

or avoid inputs (irrigation, fertilizers, pesiidles etc.) in a most efficient way, without risking the annual
production. The focus is on the resource consumption reduction side of CE, and the results will be both

jdzt t AGF GAGSE@ yR ljdz yiAGFIADStE s € etofAARSNAY 3 (K

12. 520dzySyd { 02 LIS

The main scope of this deliverable is to describe the pest/disease management, irrigation and
fertilization SF advicethat were applied to the  Use Casein Greece(see also deliverabde
4520dzYSy il GA2y 27F cadawd prddtices Sind Sdstraias] fequfemdnts, Mdeded
AYOGSNIBSy G Aghgo LILI ROVEAAY 2F { YI NIi )CThedwchigedtaléo{ CO | R
provides a higHevel overview of the scientific models operation along with the means utilized for
rendering their output.

1.3. 520dzySy d { 0 NHzO{( dzNB
This document is comprised of the following chapters:
Chapter 1provides introductory information about this deliverable.

Chapter 2elaborates on the actual scientific models that have baglizedfor the need of 16 Use
Casesn Greece

Chapter 3describes the collection of data used for thejustmentof the scientific models.
Chapter4 depicts the procedure of issuing the Smart Farming Advice
Chapter Sfocuses on the actual application of the Smart Farming advice

Chapter 6presents a conclusion and cumulative results.
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In order to enable the development of services for irrigation, pest/disease management and
fertilization for the producers of the 8 Use Casem Greece <ientific predicting models have been

developed and adapted to the microclimate and crop requirements of each re@ea also

RSt AGSNIof SY aCAyl f .[ThéSrodelsverafadSvith datffos a/rietivaikioO a 2 RS f
telemetric stations installed in the field collecting atmospheric and soil measurements, as well as data
provided by the producers and agronomists involved, including information related to inputsuts

but also to all those parametersh@se values identify the specificity of each production unit in the

vast variety of cases.

21, LNNAYFFAABYSY i

To propose a useful water management advice, we need to ensure direct and accurate determination
of the optimal irrigation time and amount of irrigation. Determining the irrigation time is achieved by
introducing critical water scarcity values derived frtime time-gradient analysis of the soil moisture
profile along the active root and hydrodynamic parameters of the plants. For this purpose, precise
knowledge of the spatial distribution of the active bedrock is required in conjunction with the
continuous ecording of soil moisture. The optimal irrigation dose is determined as the sum of daily
water absorption values from the crop after the last irrigation. Also, given the high solubility of
nutrients in the water, a significant change in nutrient conceritraé should be expected with the
adoption of a new water management strategy. To control the above hypothesis, the kinetic of
nutrient elements at different depths along the plants' active roots need to be recorded continuously.
To this end, the gaiasensgstem provides soil moisture and soil salinity sensors capable of recording
the status at different depths levels. The measuremanrtsintegrated into the modelthat calculate

- on a forecast basiswhen the water reservoir will reach a minimum. Tmfrmation is processed

by qualified advisors who are responsible for creating the respective agricultural advice.

22. CSNIAAWYI @BX By

In order to adapt thecrop fertilization models to the reqgirements of each one of the Use Casaes
series of procsses are conducted in order to document the status quo and record the specific
conditions in each of them. Analysis of the various related attributes like location, pH value from which
alkalinity of the soil is determined, along with percentagarafcranutrients like Nitrogen (N)and
micronutrient, is required for the development of fertilization models. Location is used along with the
use of other information like, weather and temperature, type of soil, nutrient value of the soil in that
region, amount ofainfall in the region, and soil compaosition. All these attributes of data are analyzed.
The resulting outcomes are integrated into the models, whibbuldbe able to produce a proper
recommendation about required fertilizer ratio based on atmospherit swil parameters of the land

that are harmonised and consistent with the status of each area as well as the requirements of each
variety.

23. t SAGKRAIASINRS SatAYIlI A2y

Among the most critical factors involved in defining potential risk infestations from pest enemies is
temperature, while for diseases is the combination of temperature and leaf wetness of the plant. It is
well known that temperature controls the growth aderation of many species. Plants and insects

require a specific amount of heat to develop from one point in their lifecycle to another. It has been

oConsider the environment before p&nt Page8 of 38
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proved that the amount of temperature that is needed to complete the development of an organism

is specificand countable. This measure of accumulated heat is known as physiological time.
¢tKS2NBGAOFffes GKS LIKearaAz2t23A0Ft GAYS O2yairaida
temperatures and days to maturity may vary, the organism's physiologicaldéim@mbination of time

and temperature) remains relatively constant. The physiological time is expressed in units called
Degreedays {D). Degreeadays D) is a measurement unit that combines temperature and time. At

the lowest temperature, the time to marity required the most days. At the highest temperature, the

time to maturity required the least days. In other words, temperature and time work together with

such that the time for the development of the organism'’s life cycle, or any stage or porttbe tfe

cycle, decreases as the temperature increases (Knight, 2007).

For many species, the temperature limits (upper and lower temperatures) affecting their growth have
already been defined by carefully controlled laboratory and field experiments olier growth limit

for an organism is the temperature where below that limit, the growth development ceases. Likewise,
the upper limit of growth is the temperature where over that limit, the growth rate starts to decrease
or even stop altogether. These limare defined as temperature thresholds. The lower developmental
threshold (TL) for a species is the minimum temperature at which development can begin. The upper
developmental threshold (TU) is the temperature at which the rate of development ceasesdase

and begins to decrease. Each insect species has its particular development rate.

One degredalay is accumulated when the temperature is one degree above the TL fothauz4
period. There are several methods used to calculBxén the field:

f ¢KSYAX Sad OFtOdA FdA2ya FNB GKS bt AYySFENb YSiGK
I-aészLJu)\Z;/ GKFG GKS NYXYGS 2F RS@GSt2LISyid Aa f

O8Ot AOI f 1R dzNISING MR SR OKI @xmy 3 ¢IY AWAYDA Ydzy (SYLJ

T ¢KS bl JSNY IAYy3Ib Y35 KBRNHE SR 1028 SEMKS YIE@GSNT 3 S
GSYLISNY GdzZNBas (GKSy adzoiN}yOGta FNRY GKFG FA3dzN
F2N) GKS &LISOA FCAKSS L3Sjadal (2AND y2 NABEF YW A &4 Y @

°D = [(TmaxTmin) / 2} TL.

U > N

b")l‘b

In order to track the development of pests and diseases a starting date is crucial. This starting date is
termed as thebiofix. Biofix points are usually basedn planting dates, first trap catch or first
occurrence of the pest. Once the biofix point is established, then tracking and accumulating-degree
days can begin.

The gaiasense system provides the appropriate technical infrastructure (atmospheric seapaldg c

of recording the necessary data, that is, temperature and relative humidity at hour intervalarthat
used along with other data sources to develop the disease prediction models. Theckmatic
measurements are fed to each model that has beehbrated according to the local cultivation
conditions estimating the risk of an infestation appearance by combining all the inputs, like
temperature, leaf wetness, and phenological stage.

Table 1summarizes theest/disease management models adjustedetach Use Case in Greece. In
total, 48 scientific models have been adjusted to offer advice on pest and disease management while
2 scientific models could not be adjusted due to different reasons.

More specifically as far dsygus Hesperus concerned th scientific bibliography is extremely poor

and monitoring insect populations is relatively time consuming and demanding @siteninspection

is required in and around the field and is done primarily using abstinence scanning protocols with the
use of ¢oth or fabric. In addition, there are references to tolerable density limits but there are relative

oConsider the environment before p&nt Page9 of 38
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modifications depending on the region and the crop. Moreover, the development of a forecasting
model requires data on:

1 ¢KS 2@3SNBAYGSNAYKY 2?8@@@MMy©wfﬁw@mﬁéﬁ I NBI &%
GAYUGSNI SO2t238 2F [e&3dzad |1 26SOSNIEAGOHES Aa {y
1 ¢KS SyR 2F (G(KS R2NXIyOeé FyR (KS Y2@SYSyid 2
YSAIKO2NAY I ONRLEA O4fATIKO aLISOALf SYLKIFaira 2y |
T tNBOIFAfAY3 GSYLISNY GdzNBa Ay GKS INBlFa 2F AydasSn
FSYFfSa a ¢Sttt +ta GKS Y2NIlfAGe tS@Sta 27F ¢
1 ¢KS NBflFiA2yAaKALI 60S06SSy LRLIF AyABNBEYiaAle
1 ¢KS NBflIliA2yaKALl 60SG6SSy 3INRSGK uSYLBNJudNB |
1 99ARSYOS 2F (KS SySvyeya LlRfeLKFIAl A0SYy2LKI -
T

¢

9PARSYOS F2NJ GKS Ll2aairots SEAéGSyC)S 2T Iy AYye
Consequently, the developmeof a scientific model fotygus Hesperus without the aforementioned
scientific documentations involved a high risk.

Similarly with Lygus Hesperus, the available scientific data on the biology of Eurygastey anaura
extremely limited and monitoring insect populations is particulatly time consuming and dematnind as
it can be don twith visual abstraction scanning protocols. Eurygaster maura demographic data are
available from Mohaghegh (2007 in Sun Pests and twitrol in the near east. RH. Miller and JG
Morse (eds). The data refer to the calculation of life tables in stable laboratory conditions and do not
include growth data at different temperatures that could be used to develop Delgree2°B) fodéls.

There is also a reference to tolerable density limits in the gray literature which are not supported by
experimental data. These limits are based on the counting of wintering adults in adjacent cultivated
areas and on corresponding measurements of adultgseand other developmental stages in cereal
crops. The density of measurements is given as the number of persons per unit kned @g square
meter) and the intervention thresholds specify specific intervention densities. Moreover, the
development ofa forecasting model requires data on:

f ¢KS 2@SNBAYGSNAY3I 2F R2NXNIyd FRdz Ga Ay | R2I O
1 ¢KS SyR 2F (G(KS R2NXIyOeé FyR (KS Y2@SYSyid 2

YySAIKO2NAY I ONER LA

T tNBGIAtAYa GSYLISNI GdzZNBAOKY RKSI | NEBBa | oK S NB 6 EJE
f ¢KS NBtlIGA2yAaKAL) 0SG6SSy LRLMzZ A2y RSyaiadae

1 ¢KS NBflFiA2yAaKALI 60S0G6SSy INRgGK (GSYLISNI (GdzNB |
1 99ARSYyO0S 2F G(G(KS SySvyedua LRfteLKIIAIT A0Sy2LKI :

Consequently, tb development of a scientific model foEurygaster maura without the
aforementioned scientific documentations involved a high risk.

Tablel. The scientific models adjusted to the pest/disease management obtbisel Cases

UseCase Crop Diseases

Alternaria alternata | Pectinophora gossypiella
Helicoverpa armigera
Lygus hesperus
Eurygaster maura

ORESTIAD cotton

Greece

First
wave
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VELVENTO

table
peach

Wilsonomycetes
carpophilus

Grapholita molesta

Taphrina deformans

Monilinia fructicola

Sphaerotheca
pannosa

AIGINA

pistachio

Septoria sp.

Botryosphaeria
dothidea

ELASSON/

walnut

Gnomonia leptostyls

Cydia pomonella

LASITHI

potato

Alternaria alternata

Leptinotarsadecemlineata

Peronospora
infestans

Phthorimaea operculela

SPEKO
PESKO

Kiwi

Stemphylium
botrysum

Pseudaulacapsis pentagon

Pseudomonas
syringae

r SGOF f FIF LINHz

Alternaria alternata

KIATO

table
tomato

Alternaria solani

Pseudomonas
syringae

Botrytis cinerea

Phytophthora
infenstans

STYLIDA

table olive

Pseudomonas
syringae

Bactrocera oleae

Colletotrichum
gloesporioides

Prays oleae

Spilocaea oleagina

THESTO

industrial
tomato

Phytophthora
infestans

Helicoverpa armigera

Leveillula taurica

Botrytis cinerea

Alternaria solani

THESGI

cotton

Alternaria alternata

Helicoverpa armigera

Pectinophora gossypiella

Bemisia tabaci

Lygus hesperus
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MIRABELLC(

olive

Pseudomonas
syringae

Bactrocera oleae

Spilocaea oleagina

Prays oleae

Colletotrichum
gloesporioides

FARSALA

cotton

Alternaria alternata

Pectinophora gossypiella

Helicoverpa armigera

ARTA

kiwi

PELLA

Peach

Wilsonomycetes
carpophilus

Grapholita molesta

Taphrina deformans

Anarsia lineatella

Monilinia fructicola,
Monilinia laxa

2d\wave

EUBOEA/
KASTORIA

table
tomato

Phytophthora
infestans

Helicoverpa armigera

Leveillula taurica

Botrytis cinerea

Alternaria solani

MESSINIA

olive

Colletotrichum

gloesporioides

Bactrocera oleae
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3.5FGF O2ftt SOUAZ2Y

In order to produce an accurate and useful SF advice for pest and disease estimation, irrigation and
fertilization management data are collectéalcalibrate the scientific models to the context and needs

of each Use Casdll data concerning applicatioran the field, were documented with the aid of
specific forms. These were developed by GAIA and translated in English in order to be used in Spain
and Portugal. The platform which was used by farmers and agronomists widMhehich has been
developed by R and is one of the existing services that were configured and used within the LIFE GAIA
Sense project.

¢KS 1/a A& | Ydz GAFdzyOQlAz2ylf LIFGF2NY GKIFG OFy L
It also allows correlations between, specifidtivation practices or inputs and the product produced

(quantity and quality product). Apart from monitoring, ICM is a very powerful tool for drawing
conclusions about the agricultural practices and products used (fertilizers, water etc.).

The aforementbned data are alsocombined with valuable information which are collected
uninterruptedlyby the gaiatron telemetric stationinstalled at selected points of selected parcels in

order to be representative for each crop of a whole arElae density of the gaiatron atmo atmospheric
YSIFadzZNBYSyid adridizyaQ ySGteg2N] Aa adzOK GKFG Fd £
each microclimate zone, no matter how small that zone is. Accordingly, the density of the gaiatron soil
measNBYSy G adl dA2yaqQ ySig2N] Aa adzOK GKFG F2NJ SFEO
can see further details in B2 deliverable:
LIFE_GAIA_Sense_Report_networkstetemetris_stations_and_traps The data that the gaiatron

stations collect redr to the atmospheric, soil and biological parameters, such as air and soil
temperature, air and soil humidity, soil salinity, leaf wetness, rainfall, solar radiation and so on.

All the above are combinedith the information gathered from other gaiasensgstem dimensions

and utilized to accurately calculate the needs of a plant for water, to identify the appropriate time for
ANNRIFGA2ysS G2 O2ylGAydzaffte [aasSaa G4KS Nxail 2F A
vitality, their rational értilization and the timely qualitative and quantitative prediction of production.

31. | AAacABROREBYI®S

The first action is to select the pilot fields and to collect histoqaaferential informationrelated to

the cultivar adjusted at the regiorihe cultivation conditions and standard practices, and also the

weather conditions existed at the potential pilot fields. Moreover, information concerning regular
infestations from pest and diseases, the adjacent cultivations that could have hosted ipbtent
pathogens and pest enemies, etc., complete the pilot fields' historic information. The information was
collected using questionnaires completed by the administrative entity of each pilot site. For more
RSGFEAfTax aSS (KS RSt A eaSeNkisiirig &griculfudlPaeYicey/ and réskang, 2 F

NBIjdANBYSYyiasr ySSRSR AyGSNBSyiAz2ya YR YtLAED

3.2. LNNA YR RS ¥ yJdzi a
For the initial development of the irrigation model the following date beingcollected during one
cultivation period for each Use Case, when possible:

1 Environmental conditions: Solar radiation, precipitation, relative humidity, wind speed,
temperature, and soil moisture. Based on these it is feasible to calculate the amounyaf laa
Y2AA40dz2NE f23a4 RdzS (2 0GKS aSOI LRGN YALANI GA2Yy¢é

1 Aquatic state of the plant: Leaf water potential and stomatal conductance that are recorded
with the use of sophisticated equipment.
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1 Other parcel details: Irrigation system, planting distance®p variety, mechanical soll
composition, etc.
1 Recordings of irrigation: Time and quantity of irrigation water utilized.

After the initial development of the irrigation model only the following parameters are required as
input:
1 Amount ofirrigation waterprovided to the parcel
1 Amount of precipitation at the parcel
1 Water loss due to evaporation
1

¢ KSdz{i 220 G KS Y2RSf A4 o6FaSR 2y GKS OF f OddA I GSR
YR NBFtSOGa GKS FljdzZ G§AO O23RAIRIYIRST FKISS NIi
2NRSNJ G2 NBO2YYSYR GKS G4AYS I'YyR GKS R2aS8S 27F

3.3. CSNI A tYRRIBY LIRAS &

For the initial development of the fertilization model the following parameteese utilised:
T {2Af LI NFYYSGSNEY ¥RPAGSHNELPR V@A RASFEA2NAEIYAO
f / NBL) LI N}YSGSNRY @GFNARSGeT LIXFyd |3ST Odz GADI

The correlation of these parameters is based on the application of mathematical models on recordings
derived from field experiments. The aim is to assess the optimal nutrientnergents for each crop
and to extract metrics and thresholds that will allow the final calibration of the algorithm.

After the development of the model, the agronomists need to collect representative soil samples that

will undergo laboratory physiechemid £ | yF f @aAa GKIFIG oAttt tf2g GKS
condition. The soil sampling is conducted on specific time periods, also considering the phenological
stage of the cultivation, based on a strict methodology and prior the application dedilisers. The

recordings are imported to the software platform that will proceed with the respective calculation of

the potential nutrient deficit. Thus, the agronomic consultant is able to inform the producer of the

dose, phase and type of fertiliztrat he needs to add to the crop.

34, t SAGKkRAASI AY2RIBYILAAES Y U
For the initial development of the pest/disease management models, different inputs are required for
each prediction modeheeded based on the historig referentialdata and observaons in each Use

Case. Generally, the followimgguirements are needed to adjust the scientific models&sh pest or
disease observed to each Use Case:

f 5FGF FNRBY (GStSYSUNRO adliadAaz2ya 3IFAFGNRY

1 /dfuf\m(mzy NEO2NRA& OLKSF2R6O6 23A0It adrasas Od

1 hoaSNBIGA2Yy&a FYR YSIFadaNBYSyida GKNRdIzZZK al YLIX A
FASER FaANRBy2YAA(GA
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4. ¢ KISERPAOS

As soon as the scientific models are adjusted to the deftactingeach cropand field then the advice

is produced and shared with the advisors/agronomists workinigpe field for further verification.In
practice, the agronomist personalize the directive for each parcel and uses the gaiasense system to
advise producers to facilitate theecision making process. The advis@s the recipiergof the final
information, should be aware of the applications used by all agrononTibey arecalled to compose

the final picture of the farm witltheir agronomic perception, and througheir cooperation with the

rest of the agronomists, in order to assess the provided advice, relating to the whole set of included
fields in the smart system of gaiasense.

41. LNNA3IAFGAZ2Y | ROAOS

In each Use Casthe data are collectedndintegrated into thegaiasense system in ordiy calculate

- on a forecast basiswhen the water reservoir will reach a minimurithe advice aims to cover the
irrigation needs based on multiple parameters, is generated from the system and includes the
following information:

A wSO2YYSYRSR ANNAIFGA2Y R2&lF3S 0Y0oKRSOINBkA NN
A wSO2YYSYRSR ANNARIAFGA2Yy R2al 3S F2N) 6KS gK2ft S
A 9aGAYFGSR ANNARIAFGA2Y RN A2y O0YAydziSao
A LNNRARIFGA2Y {2adSYy Ft29¢

This advice can be further processed by qualified advisors batpasoeconomial drivers and eco

friendliness and include the following information:
A wSO2YYSYRSR 606& |3ANRBY2YAAG0 ANNARIALIGAZ2Y R2al 3¢
A wSO2YYSYRSRoO006& FTaANRY2YA&GO0 ANNRIFGA2Y R2&l 3S
AL OGaaSt 2fA ANNRIFGA2Y OYAYOD
A 9QAGAYIFGSR ANNAIFGA2Y R2&13S O0Y0oKkRSOIFINBKkANNRIL
A hoaSNBI GA2Ya

Figure2 showsthe data ofthe irrigation advice.

| Contact detail
First Name: |
Last Name: J ................

Parcel Data
|location |
| Cartographic:
| Parcel ID:
| Crop:
[ Tel. Number:
|
| Irrigation Advice

\ Date of irrigation advice: |

| Recommended irrigation dosage (m3/decare/irrigation) | .cosvnn.

[ Recommended irrigation dosage for the whole parcel (m3) | .....cccccoeee.

‘ Estimated irrigation duration (minutes) | .

‘ Additional comments / Observations

Figurel. Irrigation advice template
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42, CSNIAtATFOAZ2Y T ROAOS

In each Use Case, thertilization advice is based on the cropnd refers to the correct nutrients
combination and quantities and the appropriate method of application. The advice aims to cover the
crop nutritional needs based on soil and foliar analyses while balancing economical drivers and eco
friendlinessFigure2 showsthe template of the fertilization advice

) goiasense FERTILIZATION ADVICE

Contact detail
First Name: | .o
Last Name: [ .

Soil Sample Data
Reference number :
Depth (cm):

GPS:

Parcel Data
Prefecture:
Province:
Parcel Name:
Cartographic:
Area (ha):

Date of fertilization advice:
Date of soil sampling:

Existing Nutritional Status

Mechanical Conductivity Total
il N lay, % ilt, % nd, % H
Soll type Composition Clay, it Sand, % P mS/cm CaC03,%
Measured - - - - - . 3 &
Crop limits
Characterization - - - - - - - -
Active CaCOs, | Organic matter,
o % | OrE b N-NO; ppm P, ppm K, ppm Mg, ppm
Measured - - - -
Crop limits
Characterization -
Ca, ppm Fe, ppm Zn, ppm Mn, ppm Cu, ppm B, ppm
Measured
Crop limits
Characterization
Summary of the soil characteristics: | ..............
Fertilizaton Advice

Dosage | Recommended fertilizer . Application
Nutrient Method of Application

(units) | kg/ha type i period

e.g. The fertilizer is applied to the parcel in 3 parts

N . 12 . 35 e.g. Nitrogen 1*' dosage (20% of the total amount) mid of April e.qg. Mid

S [Srde fertilizers 2" dosage (40% of the total amount) end of May end spring

3" dosage (40% of the total amount) end of June

[
Fe
etc.
Additional ¢ ts /
Observations

Figure2. Fertilization advice template

oConsider the environment before pént Paye160f 38



Finalreport from the application of the Smart Farming advice in Greect
Summary-v.1.1.S 30/06/2022

lifegaiasense

43. t SAGkRA&SIFAS YIylI3aSYSyd ROAOS

Given thescientific models that have beextljusted to offer advice on pest and disease management

an alert of a pest or disease, informs the farmer on the type of pest or disease and the level of danger,
a few days before a specific intervention is needeidure3 presents an example of the scientific
model adjusted for the Use Case of Velvento, for the Powdery mildew on the peach crop. The area
with the red area reflects the high risk arftetgrey area demonstrates the low risk of appearance of
the specific fungal disease.

High Risk

| |
i i
i i
i i
i i
1 1
i i
i i
i i
i i
i i
1 1
i i
Low Risk | !
i i

1Apr 3 Apr 5. Apr T Apr S Apr 11 Apr 13 Apr 15.Apr 17.Apr 19 Apr 21 Apr 23 Apr 25 Apr 27 Apr 29 Apr 1. May 3. May 5May 7 May S May 11 May 13 May 15.May 17 May 19 May 21 May 23 May 25 May 27.May 29 May 31 May

AG. CHRISTOFOROS : Powedery Mildew Peach (regression) : Percent

Figure3. The scientific model adjusted for the Use Case of Velydatdhe peach crop, for the period of Apfil 1
to May 3Pt
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5. ¢ KSI LJCX A OF G&!125/S Al &K®E my DNBSOS

During the first cultivation period of the project (from Spring to Autumn 2019) farmers and
agronomists/farming advisofsom the first wave of Use Casasere contributing a lot to Action B4
and particularly sulaction B4.2, with sharing information about their cultivation practices such as
when and how much they irrigated the fields, which product they applied for pest management
accompanied with the conegration and the targeted enemy in the framework of theopect, when,

how much and what type of fertilizers they used etc and the costs of all aBawéar information was
gathered for Use Cases that participated in Seeond wave of the project (cultivating period 2020).
This information was shared with NRdithe scientific experts for developilagd adaptinghe models

but also for creating the baseline reference costsfor each UseCase(see also deliverable Al
LIFE_GAIA_Sense_Documentation of Use Casgp v.1.

After the completion of the firstultivating period for each Wavand the development/adaptation of

the scientific models in the specific areas and cultivations of intenestyere then able to proceed to

the natification of irrigation, fertilization and crop management SF advices to farmers who could
henceforthtreat their parcel accordiny.

However given the fact that a lot of farmers arg nature conservativand are usd to treat their
parcels in a traditional way that could even be influenced by what their neighboring farmershadrin
farm or bymistrust of technologya couple of deviationgere noticedn the actual treatmentsf their
parcelsin comparison to wht the gaiasense system woubdgtimally suggest.

Consequently, in théollowing paragraphsre presented

1. 'Yy AYRAGARdAzZt Fylfeara FT2NI SHOK !'asS /1 4&s 0
FSNIAEATFGAZ2Y YR t S&aRA yid RAMEBI anSdzI\S/IUW\uEIQJW\QZyS
YIy®ih2ya LISNF2NYSEND &0 KSR F2 WX EBGAI RFAOSa
LIN} OGAOSad ! RA&AOdzaaAzy 2y YSI aMEES NI V8
I FTFSOGSR LINR2SOK a4 YIHIAAG AYDONIIRISKRP OF 4 S

2.1y AYRAQGARdAzZ t FylLteara F2NISIOK !'asS /1 4&s 0
02404 2F LNNAIFGAZ2YyT FSNIAEATIFGAZ2Y yR tSai
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NOTES
15t Note : Cooperation with farmers

Before moving to the analytic presentation of the aforementioned data, it is important to mention and
clarify the following as far as the way that an automated SF advice is issued the gaiasense system and

what needs to be done after that:

As already membned gaiasense is a four (4) dimensional system where all dimensions interact with

each other and are dependent to one another for the good operation of it.

2

<&

gaiasense remote

) galasense eye gaiasense farm
gaiasense field

Gaiasense remote| The dimension of seeing crops from above

gaiasensaemote collects, processes and exploits information for every part of the parcel
information is acquired from sources such as satellites, aircraft and other aerial vehicles tH
equipped with stateof-the-art image capturing systems. The gaiager@snote dimension is utilize
to allow gaiasense and its users have a detailed ardpl G S LA OGdzNBE 2 F
status of the soil.

The status of the plants and soil is represented in the form of indices which value change ir
ayR GAYSE &dzOK |a @S3aSaladrazy k KSFEOGK LI I
etc. These indices can be used along with information from the gaiasense field dimension, r¢
to atmospheric and soil and other records in the gais® farm and gaiasense eye dimensions {
are related to the cultivation activities of the producer and observations that are acquired thr
the field respectively.

Gaiasensefield [¢ KS RAYSyaArz2y 2F Y2yAU2NAy3d (KS
Thedata that the gaiatron stations collect refer to the atmospheric, soil and biological param
such as air and soil temperature, air and soil humidity, soil salinity, leaf wetness, rainfall
radiation and so on.

The gaiasense field information ¢®@mbined with the information gathered from other syste
dimensions and utilized to accurately calculate the needs of a plant for water, to identif
appropriate time for irrigation, to continually assess the risk of infection by pests and diseas
Y2YAG2NRY3 2F LXFyGaQ gAadlrtAades GKSANI NI {
prediction of production.

gaiasense eye | The dimension of observing and analyzing the cultivation closely
gaiasenseye allows information to be recorded by advisors, agricultural consultants and prod
in the field. The information is related to the state of cultivation, through field observations
sampling.
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With gaiasense eye, the producer or agricultural amvimakes several observations during th
field visit. Such information includes observing symptoms of infection or infestation, record
sprays and irrigations, counting insects in insect traps, etc., but also data that come from a
such as sband leaf sampling.

The data that comes into the system from the gaiasense eye complements those coming fr
other dimensions with vital information about the plant, soil, water and air that are not techni
feasible to measure by telemetric stati® or remote sensing.

gaiasense farm | The dimension of recording and evaluating any significant action that ta
place within the field

In order for the user to make the most of the benefits gaiasense can give to the crop of a pal
field, the famer who cultivates the field but also the advisor should become part of the exploit
of the gaiasense farm. gaiasense offers the information system (see chapter 4 about tH
platform) to record all information that is related to the daily cultivaitiwork of the producer suc
as fertilization application, plant protection, time and duration of irrigation. This is the full
detailed picture of the exploitation, which contributes significantly to the decisiaking process
gaiasense farm completdbe other gaiasense information collection dimensions in order to f
capture everything that happens within the parcel. This is also the key for the smart farming t¢
properly and lead to the best possible decisioaking on all farming issues.

As it can be easily understood this is a great amount of data that can be depicted as follows:

The data that are collected through the four dimensional system are of different importance and
therefore they are analyzed and processed with the valuable experience and help of gaiasense
advisors (scientists and agronomists) who are able to better unterd the special needs and
conditions of each plot.
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