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Å Nitrate concentration in many California wells exceeds state drinking water 

standards. 

Å Orchards contribute significantly to nitrate in groundwater 

 
 

(Ekdahl and others, 2009; Harter Report, 2012) 

Improving the Efficiency of  Nitrogen use will Reduce 

Production Costs and Reduce the Environmental Impact of  

Nitrogen  

Approaches to improve N use efficiency 

in Almond: 
 

Å Improve orchard sampling and monitoring 

techniques 

 

ÅMatch fertilizer rate and 

application timing with tree specific 

demand (annual, daily, hourly). 
 

Å Develop nitrate monitoring practices that 

allow growers to adapt and adjust  

(budgeting, soil and water soil samplingé.) 
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I.F.A., 2007 

Main goal = Match supply with demand 



Total and Annual Dynamics of N in Mature 

Almond Tree (data from 12 year old trees)  

Annual 

accumulation 

 

Nuts = 90% 

Leaves = 2% 

Bloom = 4% 

Perennial = 5% 



Nutrient Demand is Determined by Yield  

Nutrient removal Per 1000 lb 
(Almond =Kernel equivalent) 

 

Nonpareil 
Å N removal 68 lb per 1000 

Å K removal 80 lb per 1000 

Å P removal 8 lb per 1000 

 

Monterrey 

Å N removal 65 lb per 1000 

Å K removal 76 lb per 1000 

Å P removal 7 lb per 1000 

2011 

80% of total N in fruit 

is accumulated by 

130 DAFB (shell 

hardening) 

80% of total K in fruit 

is accumulated by 

160 DAFB (hull split) 



Total and Annual Dynamics of N in Mature 

Almond (data from 12 year old trees)  

From dormancy to 

mid-March there is 

very little N uptake. 

 

Uptake commences 

at mid-leaf out and is 

essentially complete 

by hull split.  

 

Recommended Split: 

 

20% Leaf Out-Fruit 

Enlargement 

30% Fruit E 

Remobilization 

from Storage 

Uptake from Soil 


