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Plant available N in soil

Residual soil nitrate:

• Directly available form of N. 

• Origin: 

– Mineralization of organic N in spring

– Left over fertilizer N from previous crop

Potentially available N:

• Nitrogen mineralized during the season 
from soil organic matter and other 
sources



Organic sources in soil

• Soil organic matter

• Crop residues, cover crops

• Organic amendments

• Manure, lagoon water
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• Soil temperature

• Soil moisture

• Quality of organic source

– Nitrogen content 

– C to N ratio

– Availability of C and N

• Management

Factors affecting decomposition 
and N mineralization



Nitrogen mineralization

• Soil microorganisms decompose residue

• Need N and C as building blocks for their 
own biomass 

• C is also used as energy source

• N mineralization:  Release excess N in the 
form of NH4

+ into soil solution

• N immobilization: Uptake of NO3
- or NH4

+ 

from soil solution and incorporation into 
microbial tissue 
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Amendment incubation

• Materials sold in California

• Incorporated into moist soil

• Constant temperature 73 °F

• 12-week incubation



Effect of C to N ratio on N 
release

Lazicki et al., 2020



Open questions

• Can we describe N mineralization over 
time with equations that can be used in 
decision support tools? 

• How variable are different groups of 
amendments?

Need a bigger dataset



Our approach

• Compiled data from the literature

• Used model to simulate net N 
mineralization at 77 °F and 
optimal moisture

Why use a model?

• Studies differed with respect to
– Temperature

– Duration 



The dataset



Nitrogen mineralization from 
organic amendments

Based on 113 
datasets from 
the scientific 
literature



Net N mineralization rates

After 100 days - at 77 °F

- optimal moisture



Factors taken into account in 
online tool

Soil temperature

 Soil moisture  Assumes moist soil

 Quality of organic source

Nitrogen content 

C to N ratio

Availability of C and N

Management  Assumes incorporation



Management effects

Application of a pelleted organic fertilizer 
(4-4-2  4% N, 4% P2O5, 2% K2O)

Source: Richard Smith



The online tool
http://geisseler.ucdavis.edu/Amendment_Calculator.html



The online tool
Input



The online tool
Output: Feather meal, 1 t/ac



The online tool
Output: Poultry manure, spring vs. fall



The online tool
Output: Poultry manure, Sacramento vs. Ventura



Conclusions

• N availability differs considerably across 
organic amendment types

• The C:N ratio can be used to estimate N 
mineralization

• Different batches of the same 
amendment can vary considerably

• It is important to monitor the N status of 
the crops in the field during the growing 
season
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