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UPCOMING 4-DAY 
VIRTUAL WORKSHOP!

Registration & details: 
http://tinyurl.com/NitrogenWorkshop  

Live Spanish translation will be available

http://tinyurl.com/NitrogenWorkshop


The organic N budget

Soil organic 
matter

Cover crop

Compost

Fertilizers

Irrigation water



Estimating organic N availability for INMP

https://www.cdfa.ca.gov/is/ffldrs/frep/pdfs/training/inmtp_workbook.pdf



Free, online publication 
assists with N budgeting in 
organic systems

https://anrcatalog.ucanr.edu/Details.aspx?itemNo
=8712 

https://anrcatalog.ucanr.edu/Details.aspx?itemNo=8712
https://anrcatalog.ucanr.edu/Details.aspx?itemNo=8712


Review: nitrogen transformations

Complex organic forms
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All molecule images in the public domain, courtesy of Wikipedia

“Organic” nitrogen 

“Mineralization”

Simpler organic forms

N

“Breakdown”

NH4
+ NO3

-

“Mineral” nitrogen –form plants normally use 

All these processes are done by enzymes, happen faster at higher moisture, temperature



Organic 
amendments 

• Granular fertilizers

• Liquid fertilizers

• Composts



How much N becomes available?

• Incubation experiment
• Optimum moisture, 75°F
• Sample at 0, 1, 3, 6, 12 weeks
• Additional at 40°, 60°F

Work funded by a USDA-AMS grant to Daniel Geisseler and Margaret Lloyd



Material
Typical 

%N

Typical 

C:N ratio

N available 

after 12 

weeks

Releases 

in:

Yard trimmings 

composts
0.5 - 2 13 - 20 -3% - 4% Years

Poultry manure 

composts
2 - 5 6 - 8 30 - 35%

Weeks-

months

Granular fertilizers 

(except guano) 
2 - 7 5 - 7 38 - 60% Days-weeks

Blood & feather 

meal
13 - 15 3 - 4 65 - 70% Days

Liquid fertilizers 2 - 4* 4 - 6 50-100% Days

Guano 12 - 13 3 - 4 80-90% Days
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Days after incorporation 

Composted yard trimmings

Composted poultry manure

Granular fertilizer, 4% N

Liquids

Blood & feather meal

Guano

Organic amendment availability

“Nitrogen mineralization from organic amendments is variable but predictable”
Lazicki et al., 2020
https://acsess.onlinelibrary.wiley.com/doi/full/10.1002/jeq2.20030 

https://acsess.onlinelibrary.wiley.com/doi/full/10.1002/jeq2.20030


Quality predicts 
availability

• C to N ratio
• Percent N
• Moisture content 

matters



Factors affecting N mineralization

• Chemistry– Get an estimate of N release based on 
%N or C:N ratio

• Temperature– Reduce slightly (~10-15%) for more 
complex materials applied in cold weather

• Placement*– Reduce by ~30-75% for surface 
placement (more if high initial NH4, dry conditions)

*“Fine-tuning fertilizer applications in organic cool-season leafy green crops can increase soil quality and yields”
Smith et al., 2022
https://calag.ucanr.edu/archive/?type=pdf&article=ca.2022a0010 

https://calag.ucanr.edu/archive/?type=pdf&article=ca.2022a0010


Using the N Mineralization Calculator
http://geisseler.ucdavis.edu/Amendment_Calculator.html 

Based on Geisseler et al., 2021 (freely available): https://acsess.onlinelibrary.wiley.com/doi/10.1002/jeq2.20295 

http://geisseler.ucdavis.edu/Amendment_Calculator.html
https://acsess.onlinelibrary.wiley.com/doi/10.1002/jeq2.20295


http://geisseler.ucdavis.edu/Amendment_Calculator.html 

Amendment
• Type
• Rate
• Temperature
• Placement

Amount and quality 
of N in the 
amendment

Gives an estimate of N 
available to deal with 
immobilization from high C:N 
materials

http://geisseler.ucdavis.edu/Amendment_Calculator.html


http://geisseler.ucdavis.edu/Amendment_Calculator.html 

Amendment
• Type
• Rate
• Temperature
• Placement

Amount and quality 
of N in the 
amendment

Will fill in default 
values based on 
literature averages if 
no input

Gives an estimate of N 
available to deal with 
immobilization from high C:N 
materials

http://geisseler.ucdavis.edu/Amendment_Calculator.html


http://geisseler.ucdavis.edu/Amendment_Calculator.html 

***THESE ARE ESTIMATES***
Monitor with soil and plant testing

http://geisseler.ucdavis.edu/Amendment_Calculator.html


Estimating organic N availability for INMP



Cover crops/ crop 
residues



Estimating organic N availability for INMP

SAREP Database:
https://sarep.ucdavis.edu/covercrop
Oregon State University calculator:
https://smallfarms.oregonstate.edu/calcu
lator 

https://sarep.ucdavis.edu/covercrop
https://smallfarms.oregonstate.edu/calculator
https://smallfarms.oregonstate.edu/calculator


Examples of N release timing from high, medium, 

and low-N residues. 

Higher N content= higher, faster N availability

Cover crop %N Biomass Total N Available N % of total N

Common vetch 3 1.5 T 90 50 57%

Cereal rye (elongation) 2 1.5 T 60 20 33%

Cereal rye (heading) 1 4 T 80 -27 -0.4%



Cover crop/residue N: factors to 
consider

• Species 

• Legumes> grasses

• Age at termination
• Younger crop=higher N, lower biomass

• N concentrations steeply decline after flowering (legumes)/boot 
stage (cereals)

• Max N usually just before flowering (highest biomass x N 
concentration

• Plant part
• Aboveground >> belowground biomass (even for legumes)

Estimating Plant-Available Nitrogen Release From Cover Crops
https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/pnw636.pdf



Expected crop residues

Crop (lb N/T yield) (lb N/A)

Lettuce 5 80-100

Tomato (fresh-market) 4.5 90

Tomato (processing) 2 120

Sweet potato 0.2 5

Broccoli 25 180-260

Carrot 7 140

Melon 3 70

Potato 4.5 115

Strawberry 4.5 95

Spinach 3 30-50

Recently incorporated crop residues: a source of N

These values are mostly based on studies with commercial, conventionally managed vegetables in high production 

areas, and so the yield values may be high. The amount of N expected to be in the residues can be adjusted for the 

actual expected yield by multiplying the actual yield by the value for lb- N/ton yield

3-5% N

5-6% N

3-6% N; (whole plant)



Using the worksheet (in ANR Pub. 8712)

10:1

Vetch

1000

4

41000 40

40

40 50 20

20

Broccoli
10

25

250

250

250

10 25

10:1

50 125

https://anrcatalog.ucanr.edu/Details.aspx?itemNo=8712 

125

https://anrcatalog.ucanr.edu/Details.aspx?itemNo=8712


Thank you!
More information

• “Nitrogen mineralization from organic amendments is variable but predictable”
Lazicki et al., 2020
https://acsess.onlinelibrary.wiley.com/doi/full/10.1002/jeq2.20030 

• “Nitrogen mineralization from organic fertilizers and composts: Literature survey and model fitting”
Geisseler et al., 2021
https://acsess.onlinelibrary.wiley.com/doi/10.1002/jeq2.20295 

• “Fine-tuning fertilizer applications in organic cool-season leafy green crops can increase soil quality and yields”
Smith et al., 2022
https://calag.ucanr.edu/archive/?type=pdf&article=ca.2022a0010 

Questions? Contact me palazicki@ucanr.edu, 530-219-5198

https://acsess.onlinelibrary.wiley.com/doi/full/10.1002/jeq2.20030
https://acsess.onlinelibrary.wiley.com/doi/10.1002/jeq2.20295
https://calag.ucanr.edu/archive/?type=pdf&article=ca.2022a0010
mailto:palazicki@ucanr.edu
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