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Nitrogen Use Efficiency in Almonds  
 
Franz Niederholzer, UCCE Farm Advisor, Colusa/Sutter/Yuba Counties  
 
Nitrogen (N) is a key mineral nutrient in almond production. Nitrogen deficiency reduces kernel yield per 
acre, and profitable almond production requires significant N input each year a large crop is set. Nitrogen 
is also an environmental contaminant, harmful to both air and water quality.  
Efficient N management means matching N inputs (fertilizer, compost, etc.) to orchard N needs through 
the season to grow the largest crop in the cleanest way possible. How best to do this? Some practices are 
known, others are the subject of current research. Current work by research teams lead by University of 
California Professor Patrick Brown and funded by public (USDA, State of CA) and private (Almond 
Board of CA, fertilizer industry) dollars is helping growers and PCA/CCAs get a clearer picture of 
efficient almond orchard N management. The study site is a mature, commercial 50% Nonpareil/50% 
Monterey orchard on Nemaguard rootstock near Belridge in Kern County. Information on this overall 
project is available on the web at: http://ucanr.org/sites/scri/. Click on “Outreach” to see recent 
presentations and publications on this topic.  
 
For now, growers and PCA/CCAs may want to consider the 4Rs of good nutrient management -- Right 
Source, Right Rate, Right Timing and Right Placement – when planning fertilizer use, especially N 
fertilizer. Here’s a quick review of these four key factors in nitrogen management in almonds.  
 
Right Source. There a number of N sources available to growers – urea, UAN 32, ammonium sulfate, 
CAN 17, calcium nitrate as well as composts and organic fertilizers. Liquid materials such as UAN32 and 
CAN17 are popular. So far, at the Belridge experiment, there has been no difference in yield between 
equal annual amounts of N as UAN 32 or CAN 17. So, as far as I have seen, material choice is really a 
function of price per unit N and local needs. Ammonium sulfate and urea are acid producing, as the 
ammonium from these materials is converted to nitrate in the soil. Fertilizer nitrate adds no acid to the 
soil. Ammonium and urea can be lost as ammonia gas if applied to the soil surface without rapid (1-2 
days, max) incorporation. Nitrate doesn’t volatilize. Urea and nitrate will move with water during an 
irrigation event and can be moved below the root zone with excess water – either from rain or irrigation. 
Ammonium is less mobile during and shortly after application – until converted to nitrate. This process 
usually takes several weeks.  
 
Right Rate. The annual fertilizer rate in a mature, producing orchard is mostly determined by crop size, 
although some N is needed to grow new shoots and spurs for future crops. In mature, producing almond 
trees, the crop contains the largest percentage of the whole tree nitrogen (and potassium) content. One 
thousand pounds of almond kernel yield contains 50-75 pounds of nitrogen, depending on the amount of 
N supplied to trees, with higher nut N levels in trees receiving high N rates. A removal rate of 60 lbs 
N/1000 lb nut meat yield is suggested by Dr. Brown’s team as the number to use when  



estimating annual N demand from a crop load estimate. At the Belridge study site, with excellent 
irrigation management practices in use, annual applications of 275 lbs fertilizer N produced 3500-4500 
lbs of Nonpareil nut meats/acre in 2009-2011. In those same years, a higher rate (350 lbs N/acre/year) 
produced no more nuts, while lower rates (125 or 200 lbs N/acre/year) produced good crops, but 
significantly less than the 275 lb N/acre/year rate. Other factors (weather, summer defoliation, etc.) 
besides N can limit your production so be sure your applied rate is appropriate for your crops demand.  
 
Right Timing. Almond nuts and shoots use the most N (80% of annual demand) between bloom and 
mid-June. As nut and shoot growth slows, trees use less N in late summer/early fall. Deciduous trees 
essentially absorb no N between leaf drop and leaf out. To match fertilizer delivery with tree N use, Dr. 
Brown’s group recommends delivering fertilizer N at four different timings and amounts through the 
season – February or March (20% of total annual N input), April (30%), June (30%) and September - 
October (20%). The last application should be applied as soon as possible postharvest, and potentially 
skipped if significant leaf loss has occurred at harvest. Overall, for the best returns and to benefit the 
environment, Sacramento Valley almond growers should apply most of their annual fertilizer N input in 
spring/early summer and do everything possible to limit the amount of nitrate in the soil as winter -- and 
the storm season -- approaches.  
 
Right Placement. Fertigation delivers fertilizer to active roots. As long as irrigation is managed to deliver 
only needed water, fertigation is a highly efficient method of fertilization. Orchards using flood or solid 
set sprinkler irrigation systems should apply fertilizer N in the herbicide strips along the tree row, not as a 
general broadcast application. There are more almond tree roots in the tree rows than out in the middles, 
where competition with weeds for water and nutrients plus compaction from equipment traffic reduces 
tree root growth.  
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