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|. ;QUE ENTENDEMOS POR AGRICULTURA DIGITAL?

= La aplicacion de Tecnologias de la Informacion y Comunicacion en la Agricultura

= Premisa: Manejos especificos y focalizados permiten optimizar productividad respetando el medio ambiente
= Componentes:

=  Agricultura de Precision

= Internet de las cosas

= Uso masivo de sensores y dispositivos remotos de control
= Big Data
= Robodtica

=  Vehiculos (aéreos) no tripulados
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preferred products
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Figure 7

I | nnovative technologies are at work in niche markets |

Horticulture robots Decision support
Wall-YE 1000 Autonomous - Upfront decision on crops and variety based
France grape pruning on maximum economic benefit

« Optimized timing of operations based
on crop demand and environment constraints

Energid Citrus fruit such as weather

United States harvesting - Overall optimized treatment regimes
Agrobot SW 6010 Strawberry

Spain harvesting

Reduce manual labor to optimize costs Improve agronomic decision to maximize yield

Digital
agriculture

Precision and variable

Sensing and phenotyping rate application

+ In-field surveillance systems based on cameras » Variable seeding rates
and infrared «» Fertilizer and pesticide application based
« Drone-based spectroscopy and imaging on real need

= Satellite imaging and biomass control

Use smart application of inputs to optimize
the cost-to-benefit ratio

Instill transparency to optimize treatments




REVOLUCIONES

~Muaumenra, brillasee,prerocadinns
Fusc e, £ Memds

Yuval Noah Harari

Sapiens
= Agricultura |.0: El rol de la Agricultura en el desarrollo e
= Intensivo en mano de obra (mas de 30% vinculado a actividades =~ =

productivas

= |ncipiente Mecanizacion



REVOLUCIONES

= Agricultura 2.0: La Revolucion Verde
= Mejoramiento Genético, Mecanizacion, Riego, Uso de Insumos

" Desarrollo de Mercados, Transporte




REVOLUCIONES

= Agricultura 3.0:Agricultura de Precision

= Reconocimiento explicito de la heterogeneidad espacial y variabilidad
temporal

" Desarrollo de concepto de manejo sitio especifico







REVOLUCIONES

= Agricultura 4.0: Agricultura Digital ?
= Maximizar el potencial de la agricultura de precision

= Big Data, Analytics

Agriculture Connectivity




Tecnologias ya
disponibles
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tule

The Wall Street Journal Wine Business Monthly UC Davis Office of Research Visalia Times-Delta

Confidently Make Irrigation Decisions to Meet Your Production Goals
Tule provides site-specific irmigation recommendations based on your production goals, so you can efficiently make
more accurate imigation decisions about when and how much to irigate
Anticipate Yield and Quality Threats
Remotely monitoring crop water status daily allows you to anticipate production threats throughout the plant lifecycle
before they affect your yield and quality
Manage More Acres with Less Time and Labor

Field-scale measurements and status alerts allow you fo efficiently manage more acres and direct your attention and
resources to where they're needed most.

Analytics

Get a Demo Plans & Pricing How Tule Works ~ Blog
Your 24/7 Automated Irrigation Advisor

Actual ET: Powering Simple, Actionable and More Accurate Irrigation Decisions

loT
Sensing

Data

Smart
Farming

Smlart GPS
| Machinary
BMPs I

Software
Solutions

Mobile
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Sensor-based field
and resource

mapping

Remote crop
monitoring

Climate monitoring
and forecasting

Stats on livestock
feeding and produce

Remote equipment
monitoring

Predictive analytics
for crops and
livestock

Livestock tracking
and geofencing

Smart logistics and
warehousing



Seraxing smart: Bosch and Baxer’s Agricultural Revolution

From detection to application, the solution works in 300-millisecond cycles. “The first step is to record
images with cameras that cover the entire operating range of the sprayer,” Buchtala explains. “The
software recognizes the different weeds in the crop and automatically selects which herbicide to spray,
and which part of the sprayer to spray it from.

577 E
i e  —

“Our software analyses the image, including detecting whether a plant is a crop
or weed and reading the soil, within about 150 milliseconds, with the spray
being applied within another 150 milliseconds. The detection and application is
carried out in one step, and this is unique when compared to the alternatives
on the market right now.”
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High-Throughput 3-D Monitoring of - }
Agricultural-Tree Plantations with Unmanned !l giif
Aerial Vehicle (UAV) Technology

Jorge Torres-Sanchez', Francisca Lépez-Granndos‘, Nicolds Serrano?, Octavio Arquero*,
José M. Peia'*

1 Department of Crop Protection, Institute for Sustainable Agriculture (IAS-CSIC), Cordoba, Spain,
2 |nstitute of Agricultural Research and Training (IFAPA-Alameda del Obispo), Cordoba, Spain

* [mpena@ias.csic.es



Small UAS

Year-2
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. Comparision
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management

Thermal infrared sensor

Multispectral sensor
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Workshop on Digital Agriculture

Facultad de Agronomia e Ingenieria Forestal (FAIF)
Pontificia Universidad Catdlica de Chile

2 October, 2019

From plant phenotyping to
crop modeling and genomic

prediction

Pierre Martre
LEPSE, Université Montpellier, INRA, Montpellier SupAgro, Montpellier, France

==INRA

T—=" SCIENCE & IMPACT




Deconvoluting G x E x M interactions

Crop simulation models can help deconvolute these interactions and
identify traits to improve crop adaptation in target environments.

Inputs Process-based Simulations
Crop Management simulation model
N fertilization
Irrigation

: : Biomass Biomass
Soi
a Grain yield
< -
% Proteins

Weather » GPD
Temperature development Surface
Radif’:lt.ion_ ‘ Nifptake partrtlonmg N U E
Precipitation
Genotype U
Use efficiency _
Potential grain size

Fruiting efficiency

Hydraulic characteristics
% organic matter
pH

Pierre Martre 020

From plant phenotyping to crop modeling and UC Chlle
"I‘II .‘. ‘|




e El cambio climatico supone complejos escenarios presentes y futuros para la
produccion y sostenibilidad de la agricultura, con alto nivel de incertidumbre.

Impactos

Reduccion de Rendimientos
Adelantamiento de desarrollo
Estreés hidrico

Perdida de calidad

Pérdida de aptitud

Aumenta competencia por agua
Deterioro de suelos
Emergencia de plagas y malezas

Pérdidas por 25.000 Millones US (CEPAL,
2012)

/// Mayor incertidumbre entre modelos Temp > 1.5°C (p-valor < 0.05) 7+ Mayor incertidumbre entre modelos (p-valor < 0.05)

(°C) (%)

09 1 11 13 14 16 17 19 2 21 23 <16-12.8 96 -64 -32 0 32 64 96 128 =16



INSTRUMENTACION DE ALTA RESOLUCION

=  Anemometro Sonico

=  Open path Gas Analyzer
= Higrometro

= Termocupla

= Datalogger
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Service Layer Credits: Sources: Esri, USGS, NOAA Coordenadas Geograficas Datum WGS 84 Huso 18S
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MODELACION DE CULTIVOS
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Gonzalez y Meza (En preparacion)

Distribucién Nogal

No se encuentra
Desaparece
Aparece

Se mantiene

Distribucion Cerezo
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AGRICULTURA DIGITAL:

OPORTUNIDAD PARA EVALUAR DE MANERA INTEGRADA LOS IMPACTOS DEL CAMBIO CLIMATICO
OPORTUNIDAD PARA DISENARY EVALUAR DE MANERA EXANTE LAS ESSTARTEGIAS DE ADAPTACION

OPORTUNIDAD PARA FORMAR ESTUDIANTESY PROFESIONALES CON MAYOR DESARROLLO DE
HABILIDADES ANALITICAS/CUANTITATIVAS

OPORTUNIDAD PARA HACER UN NUEVO TIPO DE ACADEMIA: MAS ABIERTA, COLABORATIVA E
INCLUSIVA
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