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Even though the advances in Precision Agriculture technologies…
farmers are facing
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How can we reduce carbon foot print?
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Towards the 21st Century Farming:
From Precision Ag to Decision Ag
• Review of the last 3yrs topics discussed by the Prec. AG
Systems Community at the ASA-CSSA-SSSA annual
meetings
• Review trends of Emerging Technologies

What have been the main research topics
related to Prec Ag. over the last 5yrs?
Papers	
  submi,ed	
  to	
  Agronomy	
  Journal	
  during	
  	
  2013-‐2015	
  

Word Cloud: an image composed of words used in a particular text or
subject, in which the size of each word indicates its frequency or importance
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topics related to Prec Ag. over the
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1. Yield is still the main research focus: strategies to
increase yield
2. Best strategies for Nitrogen management
3. Assessment of crop growth, soil and yield variability
3.1 Remote sensing / Vegetation indices
4. Evaluation of crop response to in-season management

What have been the main topics discussed by the Prec. Ag.
community at the Agronomy meetings over the last 3yrs?
Precision cover crops

Overcoming production barriers

2012
Understanding
Yield Variability

Importance of
conservation practices and
identification of yield
limiting factors/barriers

2012
Precision cover crops
-

Evaluation of cover crop mixture
Weeds suppression
Cover crops provided soil-cover
Evaluation of cover crops for biomass production
Long term No-tillage practices when used with cover
crops improve soil aggregation and soil organic carbon

Understanding Yield Variability
- Mechanisms driving spatiotemporal
variability of yield and nitrogen uptake.
- In season yield prediction from crop
growth parameters.
- Impact of irrigation and plant nutrition
on growth and yield.

What have been the main topics discussed by the Prec. Ag.
community at the Agronomy meetings over the last 3yrs?
Precision Conservation, Cover Crops,
and Manure Management

2013
Water Management

General Precision Ag Systems

What have been the main topics discussed by the Prec. Ag.
community at the Agronomy meetings over the last 3yrs?
Soil health – Conservation practices

2013

1. Cover crops prevent sediment loss,
supplement nitrogen.
2. Cover crops decrease nitrogen leaching
(decrease soil nitrate), increase efficiency
of Fall and Spring N applications.

General Topics on
Precision Agriculture
1. Assessment of within-field soil variability (physical and chemical
properties).
2. Use for yield data or soil parameters to support VRT seeding prescriptions.
3. Comparison of methods for soil sampling: Grid or Management Zones.
4. Using UAV to Monitor Crop Nutrient and Water Stress At Field Scale.

What have been the main topics discussed by the Prec. Ag.
community at the Agronomy meetings over the last 3yrs?

2013
Water Management
1. Variable-rate-irrigation allows water
management in space and time.
2. Need for: a) research on plant responses to irrigation, chemigation and
environment, b) sensing-systems for DSS, c) algorithms and systems for
DSS variable-rate-irrigation control.
3. Wireless sensing-systems for canopy-temperature and soil water content
currently - Wireless soil-moisture-sensor networks
4. Role of topography on water management (drainage, irrigation, residue
management)
5. Variable-rate-speed-control or Variable-rate-zone-control, which one is
for you.

What have been the main topics discussed by the
Prec. Ag. community at the Agronomy meetings
over the last 3yrs?

2014

1. Nitrogen Management
2. Increasing input use efficiency:
nitrogen, water, seed
3. Best methods for generation of
VR Seeding prescriptions.
4. From Data to Knowledge - Delivery of Information Services.

Top Four Precision Agriculture Services
offered by Crop Input Dealers
Respondent Expectations for Retail Offerings of Precision Ag. Services (%)
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- Use of UAVs is an emerging service
- VRT Seeding prescriptions largest demand – “Precision to Decision”
- Increase on Yield Monitor Analysis and VTR prescriptions indicate that
the industry is moving forward with big data services.

What is in the pipeline?
Gartner “Hype Cycle” for Technologies

A view of a technology’s life cycle: identification of the technologies on the horizon as well
as those that have reached more widespread adoption

Source: http://www.gartner.com
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Data science

involves using automated
methods to analyze massive amounts of data
and to extract knowledge from them.
Key for managing agriculture operations:
ability to bring the right data into the decision
making process.
Hype Cycle à “Data science”, projected to
reach the plateau in 2 to 5 years.

Prescriptive analytics. Objective: Not only to predict future
outcomes, but also to make recommendations based on those outcomes.
In focusing on the what, when, and why of future events, it attempts to
answer the questions, “What's the best course of action once you get a
prediction?
Prec Ag Today: Using real-time data on weather, soil, and air quality, crop maturity,
and even equipment, and labor cost, predictive analytics can be used to make smarter
decisions. Applications: optimizing crop yields, water management, intelligent
pesticide, herbicide, fungicide spraying.

Big data

is being generated by everything
around us at all times. Systems, sensors and mobile
devices produces and transmit it.
Big Data - volume and variety à high processing
demand in order to generate knowledge to support
decision making process.

Big Data is moving toward the Trough of
Disillusionment. à The market starts to
mature, becoming more realistic about how
big data can be useful for organizations.
Forecasting from big data, may be possible
today.

Cloud computing continues to be one of the most hyped subjects in IT,
but it is becoming more and more an integral concept in IT overall

Data analytics Solutions
Prescription farming-based programs

MyJohnDeere	
  

-

Use aggregate data from nearby farms to give recommendations by soil environments.

-

Combine agronomist expertise with the seed dealer recommendations to help with planting
decisions and nitrogen management.

-

Prescriptions for variable-rate seeding, nitrogen application and irrigation scheduling.

-

Farmers can figure out how their yields stack up to previous harvests or other local farms’ yield
– Benchmarking.

-

Understanding weather impact on yield, tools will better equip farmers to make these decision.

-

Make minute-by-minute and daily decisions based on real-time, accurate weather, soil, crop and
equipment performance.
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Internet of Things: The network of
physical objects that contain
embedded technology to communicate
and sense or interact with their
internal states or the external
environment.

Gartner	
  says	
  that	
  by	
  2020	
  
there	
  will	
  be	
  over	
  26	
  
billion	
  connected	
  devices	
  

Due to the remoteness of farming operations and the
large number of livestock that could be monitored, the
Internet of Things could revolutionize the way farmers
work. It will be possible a multidimentional view and
control of farming activities.
Hype Cycle à Internet of Things - Five to ten years to reach
this final stage of maturity.
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From Drones to Autonomous tractors,
robotic farming is here to stay !
Unmanned Aircraft Systems (UAS)
can assist farmers in a number of ways:
- Monitoring crop conditions
- Ability to apply pesticides or
fertilizers in targeted areas.
- Decisions can be made based on
better information, and farming can
be more finely tuned
Hype cycle à we should expect it to
reach mainstream adoption in 5-10
years. Success stories will be necessary
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  of	
  Sydney)	
  

Precision	
  Ag	
  technologies	
  simultaneously	
  enhance	
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  eﬃciency	
  and	
  
environmental	
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