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Crediting N sources for N 
management planning 



How efficiently is this N taken up ? 
What about irrigation efficiency ? 

Crediting Nitrate in Irrigation Water 



Crediting Nitrate in Irrigation Water: 
• A conservative approach is to count only the NO3 

--N contained in 
water transpired by the crop 

Example: 
Processing tomato transpires about 25 inches of water 
If irrigation water NO3 

--N is 6 PPM, the ‘fertilizer credit’ would be: 
6 PPM NO3

--N x   0.23 = 1.4 lb NO3
--N per acre-inch 

1.4 lb NO3
--N per acre-inch   x   25 inches = 35 lb NO3

--N per acre 



Crediting N in Organic Sources 

Organic fertilizers and amendments: 
• Animal waste products (dry or liquid) 
• Compost 

• Initial mineral N content  is typically low, predominately in 
NH4 

+-N form 
• Organic N initially mineralizes to the NH4 

+-N form and is 
then nitrified 



Crediting N in Organic Sources 

Nitrogen ‘credit’ from organic amendments depend on: 
• ‘Fresh’ or composted 
• Percent N 
• C:N ratio 

% N mineralized in full field season, Oregon data: 

(Gale et al., JEQ 35:2321-2332, 2006)  



Crediting N in Organic sources 

• Cover crops 
• Crop residues 

Residue N content, C:N ratio, and 
kill date predict N mineralization 
behavior and potential to provide N 



• Greatest activity occurs in the initial 6-8 weeks after incorporation 
• Soil temperature / moisture effects can be significant 

Crediting N Cover Crops and Crop Residue 
Examples cont’d. 



Crediting N Cover Crops: Plant Available Nitrogen 
(PAN) at time since termination and different 
growth stages and 



wheat tomato broccoli 
Typical residue N 
content (kg/ha) 60 80 200 

Residue %N 1.5 2.5 3.5 

Residue N content predicts N mineralization 
behavior: 

Crediting N in Organic Sources 

Crop residue examples: 



Crops have very different N uptake/removal 
characteristics… 

lb N/acre 

Common N 
fertilization 

rates 
Crop N 
uptake 

Typical N 
removal in 

harvest 
Typical N 
in residue 

Partial N 
balance 

broccoli 170-250 250-350 90 200 120 

lettuce 100-220 120-160 70 70 90 

spinach 160-200 100-130 80 40 100 
processing 
tomato 

160-230 220-300 140 110 60 

Therefore, 
▪ improving the N balance may require different strategies 
▪ rotational management must be considered 



Residual soil NO3-N varies widely, but few growers consider it 
when formulating N fertilization programs: 

2013 data from Lazcano et al., 2015 



How to calculate a ‘fertilizer credit’ for residual soil NO3-N ? 
There is no ‘right’ answer for all situations 
▪ To what depth? 
▪ What about spatial variability? 

Possible approaches: 
▪ Credit all residual NO3-N in top foot? 
▪ Credit a fraction of residual NO3-N in whole root zone (50-75% ?) 
▪ Credit all residual NO3-N above a ‘threshold’ (5 PPM ?) 

Our approach for drip irrigated processing tomatoes: 
▪ Credit 50% or residual NO3-N in 1st foot and 80% in 2nd foot 



California Agriculture, 2016. Volume 71(2):90-95. 
Online: http://calag.ucanr.edu/Archive/?article=ca.2016a0027 

For more information: 

http://calag.ucanr.edu/Archive/?article=ca.2016a0027


Field-specific N management : 

Post-establishment soil NO3-N 
- often called Pre-sidedress Soil Nitrate Testing (PSNT) 

PSNT is often the most important field-specific modification 



Why is post-establishment soil NO3-N sampling so important ? 
▪ It integrates the main factors influencing soil N mineralization 

(rapid N mineralization from residues and amendments has already taken place) 
▪ The measurement is taken after crop establishment, when additional leaching 

should be controllable (given good irrigation management) 



IPNI Crop Nutrient Removal Calculator 

https://www.ipni.net/app/calculator/home 

Go here for: 

• N, P, K harvest removal 
estimates of field crops 

• Multilingual crop nutrient 
calculator 

https://www.ipni.net/app/calculator/home


NRCS Crop Nutrient Tool 

http://plants.usda.gov/npk/main 

Go here for: 

• Elemental N, P, K harvest removal estimates of 
field crops 

• Explanation of how removal calculations are made 

http://plants.usda.gov/npk/main


Contributing partners: 

University of California 

University of California 
Agriculture and Natural Resources 
web: ucanr.edu 
Twitter: @ucanr 

California Institute for Water Resources 
University of California 
Agriculture and Natural Resources 
web: ciwr.ucanr.edu 
Twitter: @ucanrwater 

California Department of Food & Agriculture (CDFA) 
Fertilizer Research and Education Program 
web: www.cdfa.ca.gov 
Twitter: @CDFAnews 

California Association of Pest Control Advisers 
(CAPCA) 
web: capca.com 
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Course materials available at: 
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