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Sistemi Orticoli
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Ambiente di coltivazione
« Suolo-Aria (Ambiente Fisico)

« Piante-fauna-microfauna-microorganismi (Ambiente Biologico)
* Interazioni - Input - Managing (Condizionamento)

Black Box or Green Toolbox?
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Dir 128/2009/EU - Green Deal

Sustainable use of pesticides

What?
- Development of new methods to reduce crop dependence from chemicals
- Operator training - Best practices

One Health
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Agricoltura Digitale

Monitoraggio dei «segnali» dalla «coltura>» e/o dall’«ambiente»
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Digital Technologies in Agriculture
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Decisional Support System(DSS)
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Big Data
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Sensori
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Vegetation indices

Index Formula Target Reference
Al Anthocyanin index (Al) (Reoo—Re99)/(Rsoo—Rsss) Anthocyanin Gamon and Surfus, 1999
Anthocyanin Reflectance . .
ARI 1/Rss0)-(1/R | l., 2001
Index (ARI) (1/Rss0)-(1/R00) Carotenoids Gitelson et al., 200
. . . H ~Cl
CAR Simple ratio 515/570 Rs1s/Rs70 Carotenoids emandez - Clemente et
al., 2012
DVI Difference Vegetation Rosr Rers Plant vitality, Tucker, 1979
Index chlorophyll
Floating-position water . .
FWBI1 band index (FWB”.) Rgoo/mln (R930 Rggo) Water Harris et al Y 2006
Floating-position water . .
FWBI2 . R Roso—R Wat H tal ., 2006
band index (FWBI2) szof min (Rseo-Raouo) ater amseta
Simple Ratio 550/670 Plant vitality, .
G Greenness Index Rssol Rero chlorophyll Smith et al., 1995
Gl Greeness index Rs3s/ Res2 Plant vitality Zarco-Tejada et al., 2005
Green- _Green Normallzeg (R7s0~ Rsso)/(R7so+ . Buschmann and Nagel,
Difference Vegetation Vegetation
NDVI Rss0) 1993
Index
H 1V i - .
HVI yperspe(itnrgex egetation R7a3/ Reo2 Plant vitality Gitelson et al., 1996
Simple Ratio 440/740 . .
LIC3 Lichtenthaler indices 3 Raa0/R740 Carotenoids Lichtenthaler et al., 1996
Lrpg ~ LCeafrustdiseaseseverity oo o R -12  Rustsever Ashourloo et al., 2014
index (LRDSI) 2 T ARe0s/Rass] T 2 v ”
Modified Chlorophyll
Lo R R712-Res2)-0.2
MCARI  Absorption in Reflectance n2x(Roa—Rena)~0.24{ Chlorophyll Daughtry et al., 2000
R712~ Rs39)] / Res2
Index
ifi 1.2 x [2.5 x (Rgoo—
Modlf_led _Chlorophyll x [2.5 x (Rsoo Plant vitality,
MCARI1  Absorption in Reflectance R670)=1.3 X (Rgoo— Haboudane, 2004
Chlorophyll
Index 1 Rsso)]
Modified Soil Adjusted 012 * Raoot 1 V(2x He{:nthy
MSAVI odihied Solf Adjuste Rsoo+1 )x 2 — 8 x (Rsoo— vegetation, Qietal., 1994
Vegetation Index hyper reduces soil
Re70)] :
noise
ified Si i Ryso- Raas)/(R7os+
MSR705 Modified Simple Ratio (R7s0~ Raas)/(R70s Vegetation Wu etal., 2008
705 Rass)
Normalized Difference Plant vitality,
NDVI . Rsoo-R Rsoo+R R l., 197
Vegetation Index (NDVI) (Reoo-Re70)/(Raoo+Rero) Chlorophyll ouse et al., 1973
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Lattughino IV gamma
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Rucola IV gamma
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Caso studio:

Rhizoctonia/Rucola Sclerotinia/ Sclerotium/lattughino
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Applicazione di Tricoderma spp. come agenti di biocontrollo

Strains Species

Ta100 Trichoderma atroviride
Ta104 Trichoderma atroviride
Ta104C  Trichoderma atroviride
Ta104S  Trichoderma atroviride
Ta105 Trichoderma atroviride

Ta116 Trichoderma atroviride

Tai17 Trichoderma atroviride

TI35 Trichoderma longibrachiatum
Ta56 Trichoderma atroviride
TalC12  Trichoderma atroviride

Tat11 Trichoderma atroviride
Tat3C1  Inchoderma atroviride

ThCB Trichoderma harzianum
ThRP Trichoderma harzianum
Th23 Trichoderma harzianum

Tl41 Trichoderma longibrachiatum
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+ Trichoderma strains C

+T

+ Trichoderma strains
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Regressione tra previsione vs osservazione degli output del
modello di Machine Learning realizzato con le reti neurali

Rhizoctonia/Rucola + Sclerotinia/ + Sclerotium/lattughino
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Laminarina Fungicidi

Compost

Trichoderma
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Internet of things
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Drone leggero
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Grazie!

catello.pane@crea.gov.it
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