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Outline

1. Why nitrogen (N)?
- N in plant and N in soil 
- plant available N in soil

2.    N mineralization vs. N immobilization
3. N mineralization of organic fertilizers and composts

- Incubation study
- Simulation model



Nitrogen (N) in plants;  A key to crop production

• Primary nutrient affecting plant growth

• photosynthesis

• biomass structure

• metabolism

• energy production 

• reproduction

• N deficiency

• Yellowish green leaves, smaller plants, lower yield

• N excess

• Dark green leaves, large vegetative plants, susceptive to 

diseases



N Forms in Soil and Plant Availability

Soil N

Organic N

Inorganic N

Ammonium N (NH4
+-N)

Nitrate N (NO3
--N)

~ 2%

~98%

Mineralization**

** Biological processes affected by environmental factors such as soil temperature. moisture, etc.

Nitrification**

* Plants can absorb small amounts of organic N and some crop plants can do more than others

[Plant Unavailable*]

[Plant Available]
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Nitrogen mineralization & immobilization

• 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 



N mineralization vs. N immobilization

(Adopted 

from USDA-

NRCS, 2017)

Organisms consume organic matter and excrete inorganic N.

Organisms retain N as they feed on organic matter and grow. 

C:N < 20-30

C:N > 20-30

Organic-N Inorganic-N



Crop N Demand

Inorganic N 
in soil 

(Nitrate)

Organic N in soil Soil organic 
matter

Crop residues

Solid synthetic  
fertilizers

Liquid synthetic 
fertilizers

Denitrification

Run off

Nitrate leaching

N dynamics in conventional systems

mineralization immobilization



Crop N Demand

Inorganic N in soil 
(Nitrate)

Organic N in soil
Soil organic 
matter

Crop residues

Compost
Solid organic 

fertilizers

Liquid organic 
fertilizers

Denitrification

Run off

Nitrate leaching

Cover crop

N dynamics in organic systems

mineralization immobilization



Factors affecting decomposition and 
N mineralization

• Soil temperature

• Soil moisture

• Quality of organic source

• Nitrogen content 

• C to N ratio

• Availability of C and N

• Management



Amendment incubation



Overview of amendments tested

Lazicki et al., 2020



Effect of C to N ratio on N release

Lazicki et al., 2020

AgOrder 4.0



Open questions

• Can we describe N mineralization over time with equations that can be used 
in decision support tools (e.g. CropManage)?

• 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

Geisseler et al., 2021



Guano and feather meal

Geisseler et al., 2021



Poultry manure and poultry manure compost

Geisseler et al., 2021



Yard waste compost and vermicompost

Geisseler et al., 2021



Net N mineralization rates
After 100 days,  at 77 °F, optimal moisture

Geisseler et al., 2021



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

To be 
integrated with 

CropManage!



Factors affecting decomposition 
and N mineralization

✓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



The online tool    Input



The online tool    Input



The online tool
Output: Feather meal, Sacramento Valley



The online tool
Output: Poultry manure, Sacramento Valley



The online tool
Output: Poultry manure compost, Tulelake Basin
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Question?

joji@ucsc.edu

mailto:joji@ucsc.edu

