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INCREASES IN CALIFORNIA 
TEMPERATURES WILL CAUSE DECREASES 

IN CROP PRODUCTIVITY 

DRC 2006.Presenter’s Name.March 7-9.p 3 



PROBLEM 

• Common practice apply N (~125 to 200 lbs/a) into small applications 
between late January to early November. 

• Little effort placed on coordinating N application with phenology of 
tree 

• Leaf N values of little use 
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“Nitrogen is applied routinely in 
quantities much greater than those 
required for the growth of the 
avocado” (Lahav, 1995) 

 



4 Rs of Nutrient Stewardship  



FERTILIZER DECISIONS 
WHAT? 

Managing nutrients by 
managing for spatial and 
temporal variability is critical 
to efficiency 









OPTIMIZING FERTILIZATION OF  
AVOCADO TREES 

ENSURING NUTRIENTS ARE PRESENT IN AN AVAILABLE 
FORM AT THE APPROPRIATE TIME, AND IN THE 
CORRECT AMOUNT. 

 
• DETERMINE TREE NUTRIENT DEMAND. 

– GROWTH AND CROPPING 
• REPLACE WHAT IS REMOVED BY THE CROP. 
• TIME APPLICATIONS TO MATCH UPTAKE. 
• CONSIDER ALL INPUTS. 
RESULT: ECONOMICAL AND ENVIRONMENTALLY SENSIBLE 

FERTILIZATION. 



NITROGEN FERTILIZATION  
 

1. HOW MUCH ? 
NUTRIENT BUDGETS 

2. WHEN ? 
15N STUDIES 



NUTRIENT BUDGET APPROACH 
 REPLACE NUTRIENTS REMOVED FROM 

ORCHARD IN THE CROP 

 

• DETERMINE TOTAL  
ANNUAL NUTRIENT DEMAND 
(YIELD, GROWTH, STORAGE) 

- HOW ALTERNATE BEARING 
INFLUENCE DEMAND?  

• DETERMINE PATTERNS OF DEMAND 
–WHEN DOES DEMAND OCCUR & WHEN ARE 

NUTRIENTS AVAILABLE IN THE SOIL?  



      N Removal 
            
    N Removed 
 Crop      (lbs/ac) 
Almond    140 
Pistachio   130  
Avocado     50 
Apple      30 
Pine        7 



AVOCADO N REMOVAL (LB/A) FOR 
11,000 LBS FRESH FRUIT 

COUNTRY   N REMOVAL IN FRUIT 
CALIFORNIA *  50 
AUSTRALIA *   43 
ISRAEL   12 
VENEZUELA   28 
CUBA    61 
 
* HASS VARIETY 

Talking Avocado Mar. 2010 



DETERMINING TREE 
NUTRIENT DEMAND 

 

• EXPERIMENTAL METHODS 
–SEQUENTIAL TREE HARVEST, 
PARTITIONING AND NUTRIENT 
ANALYSIS 

 
–15N LABELING 

 
 

 



 



WHOLE TREE N CONTENTS BY ORGAN IN AVOCADO 
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15N DISTRIBUTION FOLLOWING AUG. 
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HOW IS N FERTILIZER RATE 
DETERMINED? 

FERTILIZER N =  

• N REMOVAL IN THE MATURE CROP + YOUNG CROP – SOIL 
MINERALIZATION – PLANT RESIDUE N  



2 CROPS ON THE TREE 

Flowering – winter spring 

Fruit Maturing – winter spring 



MODEL INPUT 



CA WEATHER STATIONS 

Web Based Soils Map 



INTERFACE WITH WATERIGHT  

 



HOW MUCH WATER TO APPLY? 



MODEL INPUT CONT 



MODEL 
OUTPUT - 
NITROGEN 



MODEL OUTPUT 
K & OTHER 
NUTRIENTS 



More Avocado Information 



MORE AVOCADO INFORMATION 
 



CONCLUSIONS 

• POPULATION GROWTH & CLIMATE CHANGE  - MAJOR CHALLENGES 
FACING AGRICULTURE 

• INCREASES IN WATER AND NUTRIENT USE EFFICIENCIES ARE NEEDED 
TO MEET DEMAND 

• WEB APPLICATIONS CAN USE COMPLEX MATHEMATICAL MODELS & 
DATA SETS TO HELP FARMERS MAKE IMPORTANT DECISIONS 

• TOOL THAT CAN ALSO BE USED BY CROP ADVISORS AND 
RESEARCHERS TO ASSIST GROWERS WITH FERTILIZER MANAGEMENT 
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