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Mosaico Research Group

"We have been working to
develop systems to help
growers to make decisions,
using past and current
weather conditions and
forecast for some specific

v commodities (wheat, apple
Decision Making trees, vine and others)..."
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System Components
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To Develop Disease Forecast Systems...
What we need to know?

Host

Environment

Pathogen
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Environment

Coleta de informagdes de ma Coleta de informagdes de

meteorolégicas

Service-oriented architecture and data storage
technology
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Environment -> Forecast
Eta Regional Model and Model Output Calibration (MOC)
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Environment -> Remote Sensing

fonte de energia
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Environment -> Remote Sensing using Drones
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Environment -> Geoportals
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Pathogen




" Pathogen -> Aero biology
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Pathogen -> Morphology and counting
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Pathogen -> Simulation (inoculum pressure)
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Pathogen -> Dispersion Tracking
Pic-a-wheatfield: Mobile and Web Platform

http://picawheatfield.ensoag.com
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Pathogen -> Dispersion Tracking
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Host -> Crop Models
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Host -> First of all, we need to have a well calibrated
and validate crop model... (input data)

Wheat, Soybean, Maize, ...
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Host

High resolution phenotype using computer vision
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Host ->Leaf area estimation and Apple Tree
Leaves Fall (POMIPEST)
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Host

Strawberry blooming auto-detection
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Putting all together

Host

Pathogen Environment
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Tools to help crop advisers and farmers to make decisions
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Advisory risk tool for FHB

Weather factors
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An integrative modeling framework to evaluate wheat
production systems: Fusarium head blight
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Risk Monitoring for wheat blast
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Computer models for Soybean Rust
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Sisalert Mobile
A multiplatform App to be used in agriculture

— Sisalert Mobile
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Sisalert Mobile

Estimativa para safra 2014/...

Safra de graos pode ficar entre 194 e
200 milhdes de toneladas

Brusone

Risco de Brusone em Passo Fundo/RS.
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) AgroClimate

Tools for Managing Climate Risk in Agriculture
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Strawberry Advisory System (SAS)
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A DISEASE FORECAST SYSTEM FOR STRAWBERRIES AS A TOOL ON AGROCLIMATE

Willingthon Pavan(?), Clyde W. Fraisse!!) and Natélia A. Peres@

UNIVERSITY of

kioa (V) University of Florida, Agricultural & Biological Engineering Dept., Gainesville, FL

RV

(8)AgroClimate (2 University of Florida, Gulf Coast Research and Education Center, Wimauma, FL

INTRODUCTION

Strawberries are one of the most valuable crops In Florida. The
state proeduces about 16 million flats of strawberries every year,
which represents 15% of nations berries and virtually all the
berries grown during the winter. In 2004, over 7,000 acres were
devoted to strawberries with an estimated return to the grower
approaching to $200 million. The high value of the crop often
compels growers to protect their profits by applying fungicides on
a weekly schedule, mainly for control of Anthracnose and Botrytis
fruit rot, from December through March.

These are the most important diseases for production of annual
strawberries in central Florida and worldwide. A predictive model
for Anthracnese fruit rot was developed using disease incidence
and weather data collected In previous years. For control of
Botrytis frult rot an existing model has been adapted and
validated to the local conditions. These models were embedded
in a web-based tool developed for use by growers to schedule
their fungicide applications.

The of this inte based forecasting system to
predict Anthracnose and Botrytis enable the growers to easily
access the Information necessary for them to decide on the need
for a fungicide application,

Weather station located at the
Gulf Coast Resaarch and
Education Center

Wimaurma, FL.

The disease forecast system on AgroClimate

DISEASE MODELS

The model developed by Wilson et al. {1990) was used for
Anthracnose fruit rot (AFR) disease simulation. It was evaluated
in replicated field trials during the 2006-2007 and 2007-2008
strawberry seasons for timing fungicide applications. The model
utilizes wetness duration and temperature to predict infection
efficlency for Colletotrichum acutatum in growth chamber
studies. To make the model applicable for controlling disease In
the field, daily wetness intervals and average temperature during
wetness periods were calculated from weather data collected
aver the previous five seasons. The objective was to establish a
baseline infection threshold below which no fungicide applications
would be needed with the goal of reducing fungicide sprays by
approximately 50%. A second threshold that allowed infections
which could be eliminated by curative fungicide applications, was
also established.

For Botrytis fruit rot (BFR), two models were evaluated. One
model was developed by Xu et al. {2000) for strawberry and one
by Broome et al. (1995) for grape. An infection threshold of 50%
for the Xu model and a disease index threshold of 0.50 for the
Broome model were evaluated.

Observed and Forecast Weather Data

The system uses recent and current weather conditions data
collected by the Florida Automated Weather Network (FAWN -
hitp:/ffawn.ifas.ufl.edu). Short term weather forecast is obtained
from the MNational Weather Service - National Digital Forecast
Database (NDFD - http://www.nws.noaa.gov/ndfd). Seasonal
dimate is by the Climate
Consortium (SECC - http: J’J‘www seclimate.org).

PRELIMINARY RESULTS

System Components:
1. Map of strawberry producing regions showing weather stations
with current risk level flag.

2. Spray recommendations for Botrytis and Anthracnose based
on a simple questionnaire about previous applications and
development stage.

Model outputs in graphic and table formats, Indicating risk
levels (High risk, Moderate risk, or No risk} based on weather
data observed at the station and forecast for the next 3 days
(National Weather Service Pinpoint Forecast),

. Display of weather data observed during the maost recent 24-

hours period and the forecast for the next 24-hours.

u

&

LEAF WETNESS MODELING

vPenman (PM) approach

hysical model based on energy balance principles.

- Input data: temperature, wind speed, relative humidity, and
solar radiation.

SEASONAL FORECAST OF DISEASE PRESSURE
Dover Station (FAWN) - 1989 to 2009

Anthracnase

Botrytis

ANTHRACNOSE SEASONAL FORECAST
Plant City Station (COOP) - 1892 to 2009
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BOTRYTIS SEASONAL FORECAST

Plant City Station (COOP) — 1892 to 2008
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ECONOMIC ANALYSIS
Plant City Station (COOP) — 1892 to 2008
Seasons: 113 Savings per acre
Acres: 7,500 i s
Cost per acre: US$ 30.0 i = o
Standard: 19 sprays L I l I

ECONOMIC ANALYSIS
Plant City Station (COOP) — 1852 to 2008

Avarage
(m Wiliana)

Seasons: 113
Acres: 7,500 mue
Spray cost per acre: USs 30.0 niapira

Standard: 19 sprays

= US4 Millans

CONCLUSIONS
+ Use of models for timing fungicide sprays can reduce the
number of applications for control of Botrytis fruit rot and
frult rot on withaut g disease
incidence or yield when compared to the current calendar-based
recommendation.

« F for AFR and BFR during the
2008/2009 strawberry season were reduced by half by following
the recommendations of the system without affecting disease
contrel and yield.

+ The web-based system will be made avallable to growers
during the upcoming 2009-2010 strawberry season to help
growers to reduce the number of fungicide applications for
control of AFR and BFR on strawberries.

+ Preliminary economic analysis for a total area of 7,500 acres
indicates an average savings per season of $1.9M, $1.72M,
$2.25M for Neutral, El Nifio and La Nifia years, respectively.
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Aviles, ). C. Development of an Infection Model for Botrytis
Bunch Rot of Grapes Based on Wetness Duration and
Temperature. Phytopathology B5: 97-102, 1995,

* Xu, X-M., Hamis, D. C,, and Berrie, A. M. 2000. Modeling
infection of strawberry fowers by Botrytis cinerea using field
data. Phytopathology 90:1367-1374.

= Wilson, L.L., Madden, L.V, and Ellis, M.A. 1950. Influence of
temperature and wetness duration on infection of immature and
mature  strawberry fruit by Colletotrichum  acutatum.
Phytopathology 80:111-116.
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ANTHRACNOSE SEASONAL FORECAST
Plant City Station (COOP) — 1892 to 2009
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ECONOMIC ANALYSIS

Plant City Station (COOP) — 1892 to 2008

Seasons: 113
Acres: 7,500
Cost per acre: US$ 30.0

Standard: 19 sprays

Neutral 1 19 10.5
El Nifig 6 16 11.3
La Nifia 3 14 El

Savings per acre

AWBERRIES AS A TOOL ON AGROCLIMATE
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ECONOMIC ANALYSIS
Plant City Station (COOP) - 1892 to 2008

Average savings per season
(USs$ Millions)
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Standard: 19 sprays
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g Neutral 59 1.90 112.17
El Nifio 26 1.72 44.81
La Nifia 28 2.25 63.00
Total 113 1.93 219.98
@ * US$ Millions
CONCLUSIONS
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Seasons: 113
Acres: 7,500 s

v Use of models for timing fungicide sprays can reduce the
number of applications for control of Botrytis fruit rot and
anthracnose fruit rot on strawberries without affecting disease
incidence or yield when compared to the current calendar-based

v Fungicide applications for controlling AFR and BFR during the
2008/2009 strawberry season were reduced by half by following

the recommendations of the system without affecting disease

control and yield.

ECONOMIC ANALYSIS
Plant City Station (COOF) — 1892 to 2008
Savings per acre
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AgMIP-Pest

Climate Crop : Technological
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Model and Data Interface :

Online storage and retrieval
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AgMIP-Pest - Pest and Disease Coupling

A software architecture to couple models
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DSSAT++
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Climate Change and Water Resources - scientific
development to support decision making.

Generation of regionalized climate change projections and assess the impacts on
water availability in the country, in different scenarios of emission at high spatial
resolution with implications for food security and energy.
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Tools for Managing Climate Risk in Agriculture

http://agroclimate.org

WEATHER & CLIMATE DECISION
TOOLS FOR FARMERS, RANCHERS &
LAND MANAGERS

Weather and Climate Decision Tools for Farmers, Ranchers and Land Managers
December 5-7, 2016 | University of Florida Campus | Gainesville, FL
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