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 Definition:   
 
The loss of water from 
a vegetated surface 
through the combined 
processes of soil and 
plant evaporation and 
plant transpiration 



Reference ET (ETo):  The evapotranspiration from a 
hypothetical grass reference crop. 

Crop ET (ETc):  The crop evapotranspiration under 
standard conditions 

Adopted from:  Allen, R.G., L.S. Pereira, D. Raes, and M. Smith. 1998. Crop Evapotranspiration. Guidelines for 
Computing Crop Water Requirements. FAO Irrig. and Drain. Paper No. 56, Rome, Italy. 



• 

• 

• ETc	
  =	
  ETo	
  *	
  Kc	
  

Univ.	
  of	
  Nebraska.	
  http://www.ianrpubs.unl.edu/pages/publicationD.jsp?
publicationId=1237	
  



Soil Moisture and Water Availability to Crops 
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Effect of soil texture and soil tension on 
soil water availability 

Kramer and Boyer (1995) http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey	
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Source: Zotarelli et al 2008. Scientia Horticulturae 

Irrigation	
  time	
   8am 10am 12pm 2pm 4pm 

Fixed	
  Time	
  Irrigation	
  

Soil	
  Moisture	
  Sensor	
  

ü N-rates of 75, 150 and 225 lb/ac weekly fertigation with 
calcium nitrate 

 



150 lbN/ac 
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75 lbN/ac 
 

Controlled 
irrigation 

 

2h fixed 
irrigation 
 

2h fixed 
irrigation 
 

Controlled 
irrigation 

 



75 lbN/ac 150 lbN/ac 225 lbN/ac Average 

Zucchini marketable yield (lb/ac) 

Controlled irrigation – up 
to 5 irrig. windows/day 
 

22,389  25,422 26,135 24,649 A 

Fixed irrigation of 2h/day 
 
 

15,525 19,535 19,891 18,316 B 

Average 19,955 B 22,478 A 23,013 A  
 
 
 

† Means within columns/lines followed by the same lowercase letters are not significantly different (P ≤ 0.05) according to Duncan’s multiple range test.  
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Effect of irrigation on solute displacement 
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Relationship between ET and yield 

Steward and Nielsen, 1990 

Wheat	
  



Relationship between ET and yield 

Kallsen et al, 1983 

Corn	
  in	
  New	
  Mexico	
  



Relationship between ET and yield 

Bouzzama et al, 2012 

Silage	
  in	
  Australia	
  



Relationship between ET and yield 

Gerik and Freebairn, 2002. 

Sorghum	
  in	
  Texas	
  

mm 



Photo:	
  Scott	
  Taylor,	
  May	
  2013	
  

Potato - Hastings, FL – 9” in 3 days 

Defined as site specific irrigation 
management that relies on the variable 

application of water, emerges as 
potential solution to increase productivity 

and reduce environmental impact of 
irrigated agriculture. 

 
Kassman (1999) and Monaghan et al (2012) 



•  Spatial and temporal variation in soil moisture and crop growth 

•  We rely on limited in situ points of measurements 

•  It is important to understand the heterogeneity of soil water 

across the field 

 



Myakka Fine sand (6.7 ac) 

Zolfo fine sand (14.9 ac) 

Seffner fine sand (4 ac) 

USDA	
  –	
  NRCS	
  –	
  Soil	
  Web	
  

How uniform is my field?  



Dry soil conditions 

Medium soil conditions 

Wet soil conditions 

Zotarelli et al 2013 



Zotarelli et al 2013 

Based	
  on:	
  soil	
  survey,	
  moisture	
  maps,	
  aerial	
  photos,	
  visual	
  inspection	
  of	
  the	
  field	
  



Vellidis et al 2013 – Precision Agriculture 

University	
  of	
  Georgia	
  –	
  Smart	
  Sensor	
  Array	
  



Vellidis et al 2013 – Precision Agriculture 

University	
  of	
  Georgia	
  –	
  Smart	
  Sensor	
  Array	
  



Vellidis et al 2013 – Precision Agriculture 

E.g.	
  University	
  of	
  Georgia	
  –	
  Smart	
  Sensor	
  Array	
  



Vellidis et al 2013 – Precision Agriculture 

University	
  of	
  Georgia	
  –	
  Smart	
  Sensor	
  Array	
  



www.fawn.ifas.ufl.edu	
  



www.fawn.ifas.ufl.edu	
  



Grove information 

Irrigation system info 

Weather station, soil depth 

Inputs: 

Crop Evapotranspiration 

Irrigation Scheduling 

If rains!!!! 

http://www.collierswcd.org/mobile-­‐irrigation-­‐labs/	
  





The premiere suite of UF/UGA irrigation apps 

iOS 
Android 

762 users 





§ Florida Automated Weather Network  
(42) & Georgia Environmental 
Monitoring Network (81) 

§ National Weather Service 







• International Plant Nutrition Institute 
• InfoAg organization 
• Steve Phillips  



IRRI	
  

lzota@ufl.edu	
  









§ Citrus	
  

§ Cotton	
  

§ Strawberry	
  

§ Turf	
  





§ Citrus	
  

§ Cotton	
  

§ Strawberry,	
  Vegetables	
  

§ Turf	
  

Credits:	
  S.	
  M.	
  Gutierrez	
  





Scheduling	
  
methods	
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