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W O R L D  P O P U L AT I O N

1804: World population reached 1 billion 
1927: 2 billion (123 years later) 
1959: 3 billion (32 years later) 
1974: 4 billion (15 years later) 
1987: 5 billion (13 years later) 
1998: 6 billion (11 years later) 
2011: 7 billion (13 years later) 
2025: 8 billion (14 years later) 
2043: 9 billion (18 years later) 
2083: 10 billion? (40 years later) 



Can Precision Agriculture contribute to 

PRODUCE MORE WITH LESS?
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MATCHING

MANAGEMENT     
INPUTS

 INCREASING CROP PRODUCTION
 REDUCING ENVIROMENTAL IMPACT

IMPROVING SOCIAL CONDITIONS OF RURAL PEOPLE

LOCAL
ENVIRONMENTAL

CONDITIONS

SITE-SPECIFIC MANAGEMENT



ACQUISITION OF INFORMATION 

ON SPATIAL VARIABILTY 

A) ONTIME THROUGH

SENSORS

B) POSTPONED THROUGH 

PRESCRIPTION MAPS

1° Step

2° Step
ACTION



A) SENSORS

PARAMETER

RECORDING SYNCHRONIZATION 
SPREADING

REGULATION 



MANAGEMENT ZONES homogeneous subfield regions with similar

attributes affecting yield
(Doerge, 1999)

B) MANAGEMENT ZONES



Problem Statement

• Assessment of soil variability is one of the most important steps in site-specific 
management

• Assessment of spatial variability is preliminary to any effective sampling design

• Conventional means of direct sampling are incapable to accurately assess soil 
variability at an economically feasible cost

• There is a need to develop equipment for mapping soil attributes on-the-go

• On-the-go sensing technology must be reliable, rapid, simple, inexpensive and 
repeatable
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MUCH MORE than . . . TECHNOLOGY

CHANGE

MANAGEMENT STYLE 

AND

STRATEGY
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System components



Sensor Data Fusion

Irrigation



Possible 
impacts

• Smarter and more sustainable use of 
natural resources

• Rational use of fertilizers and 
chemicals

• Energy efficiency 

• Self-diagnosis and planning 
capabilities

• Reduction of production costs with 
consequent increase of profit

• Improved product quality and safety

• Scalability of the irrigation and/or 
ferti-irrigation system
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Matching

 Increasing crop 

production

 Reducing 

environmental impact

 Rational use of 

resources

Water

Precision 

Irrigation

(Castrignanò & De 

Benedetto, 2015)
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Smart Irrigation in Georgia, USA. 
A case study on cotton

University of Georgia 

Vasileios Liakos, George Vellidis



Monitoring 



Recommendation  



Action



Promising results
compared with 
standard method

Less irrigation water 

Much higher irrigation 
water use efficinecy 

Higher or equal yields 





OPPORTUNITY CHALLENGE

- CREATE NECESSARY INFORMATION 
FOR MAKING GOOD CHOICES

- GIVE FARMER A DETAILED AND 
COMPLETE PICTURE OF HIS FIELD

- ACCUMULATE EVER-INCREASING 
AMOUNT OF DATA ON 
AGRICULTURAL OPERATIONS 

- GIVE INFORMATION TOOLS TO THE 
FARMERS TO IMPROVE THEIR 
PRODUCTION AND ECONOMIC 
SITUATION

- QUANTIFY THE CONTRIBUTION OF 
INFORMATION AND TECHNOLOGY TO 
AGRICULTURE PRODUCTION

- MINE, ORGANISE, EVALUATE DATA 
TO CREATE RECOMMENDATION FOR 
FARMER COMMUNITY



CONCLUSIONS

 PRECISION IRRIGATION CAN HELP FARMERS TO IMPROVE CROP PRODUCTION 
AND WATER MANAGEMENT

 TECHNOLOGIES AND PRACTICES OF SUCCESSFUL OPERATIONS CAN BE SHARED
AMONG THE FARMERS

 THE CONTINUOUS IMPROVEMENT AND INTEGRATION OF PRECISION 
IRRIGATION INTO THE FOOD SUPPLY CHAIN WILL CONTRIBUTE TO FOOD SECURITY
AND WATER SUSTAINABILITY IN A COUNTRY AND THROUGHOUT THE WORLD



Thank you for 
attention!


