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Background

 Family

Mother´s family were soybean, corn and cotton farmers since 1940`s

 BSc – Agronomy 1999 (University of Sao Paulo)

 MSc – Agronomy 2001 (University of Sao Paulo/UIDAHO) 

 PhD – Agronomy 2011 (University of Nebraska – Lincoln)

 Researcher Scientist in Precision Ag with the EMBRAPA (2002 – 2017) 

 (16 years working with farmers)

 Undergraduate Internship with Precision Agriculture Team (Backpack Differential GPS; SStoolbox; 
Excel) (USP)

 Master Degree - Mapping weed spatial variability and Soil Fertility with hyperspectral remote sensing

 Active Crop Canopy Sensors for N fertilization (Studying water influence on N recommendations and 
combination of optical, thermal and ultrasonic sensors to optimize the variable rate N applications.



Precision Agriculture – Concepts 

 Agricultural management posture that considers the spatial variability of yield

limiting factors to improve the use of resources while avoiding environmental

impacts.

Fairfield Smith (1938)

An empirical law describing 

heterogeneity in the yields of 

agricultural crops

The Journal of Agricultural Science, 

28: 1-23



Tools and Skills to accomplish 

Precision Ag

 Agronomy

 Remote Sensing

 Geostatistics

 QGIS

 R

 Phyton

 APSIM

 Computers

 Students

 FARMERS

Agronomic 
Knowledge

x

Farm machinery

Drones

Sensors

Auto Steering

GNSS

Agronomist x Ag Engineer

90% of the Professionals



Precision Ag Old Cycle
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What Do We Need?

 Transform “pretty maps” to good historical numerical data base to generate 

agronomic knowledge that can drive crop management decisions in long 

term

 BIG DATA : Input trash – you will have a Big trash

 Model spatial variability of stable characteristics (EC, SOM, texture, elevation)

 Give to farmers/2nd generation technical knowledge and applications that 

can be used to adopt precision ag unbiased management practices (Cloud 

computing GIS and a benchmark database)



Precision Ag is a Long Term Work
Generally there is no correlation between soil fertility and yield

2015

Avg: 31 mg

2006

Avg: 24 mg

P P



Small Plots x On farm

Thomas Pitrat  

Geocarta

Require – Flags, labor intensive, alleys

Nowadays – RTK GPS and automation, but still 

susceptible to spatial variability of soil, landscape, etc.



Nebraska

https://cropwatch.unl.edu/on-farm-research



IOWA

https://www.iasoybeans.com/onlinedb/



On Farm Research

Drone imagery – Project Precidrones (www.doriane.com)

No Flags

No alleys

No Labor

Headache for 

farmers

Precise GPS

Sensors

Machineries



On Farm Research

Source: Shiratsuchi, 2011



On Farm Design – considering Spatial Variability

Source: Shiratsuchi, 2011



LSU - Verification Strips – Barbosa and Burns

Keep it simple

On Farmers Field

- 20 lb N / acre

Farmer Standard

+ 20 lb N / acre

Variable Rate Equipments

http://www.lsuagcenter.com/portals/our_offices/departments/biological-

ag-engineering/research/precisionagriculture/verification-strips



On Farm Research Outputs

Source: INTA – Argentina – Nahuel Peralta



Nitrogen in Soybeans

Is not a recomendation in Brazil but...

eBee Drone - NIR
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On Farm Research

Source: Shiratsuchi, 2017



Example of multivariate statistics in Soil Fertility Management

1) Georreferenced database organization with standard methods to develop Big 

Data Applications and refinate multivariate data analysis (PCA, Path 

Analysis,...)

2) Decision Support Systems using Cloud Computing



Arrangements

Consultants

CompaniesResearch

Farmers

Extension



ON FARM RESEARCH NETWORK – Brazilian Example

Research and Development Coordination

Operational Coordination

Reference Fields

Luciano Shiratsuchi Márcio Souza

Maurício NicocelliGabriel Alves

Ronei SanaRodrigo Trevisan Pedro Oliveira MokfaLuciano Brawers

182,000 acres

67,000 acres  (Cotton)

407,000 ha

68,000 acres (Cotton)
45,000 acres

12,000 acres (Cotton)

987,000 acres

217,000 acres (Cotton)



Thank you!!

 LUCIANO

 LShiratsuchi@agcenter.lsu.edu

 Cell Phone: 225-888-4870
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