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Factors affecting decomposition
and N mineralization

* Soil temperature

. . Environment
e Soil moisture

* Management } Management

— Incorporation

e Quality of organic source
— Availability of Cand N | Material

— Nitrogen content properties
— Cto N ratio
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Temperature effects
Soil temperature in Salinas (6” depth)
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Nitrogen mineralization

Soil microorganisms decompose organic
materials

They need N, C and other elements as
building blocks for their own biomass

Cis also used as energy source

N mineralization: Release excess N in the
form of NH,* into soil solution

N immobilization: Uptake of NO;" or NH,*
from soil solution and incorporation into
microbial tissue



Nitrogen turnover in soil:
Substrate with a C:N ratio of 5
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Nitrogen turnover in soil:
Substrate with a C:N ratio of 30
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% Nitrogen turnover in soil:
Substrate with a C:N ratio of 30
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When to apply amendments that
tie up (immobilize) N?

Time
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Organic amendments:
Amendment incubation

Materials sold in California
Incorporated into moist soil
Constant temperature 73 °F
12-week incubation '




Available N @ 12 weeks
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Organic amendments:
C:N ratio and N release

()
.. 8
o.""'
Qe
5

#® Plant-based compost

® Manure-based compost

« Pelleted/granular fertilizers
Slaughter products

@ Liquid products

"%
B ..-.-‘.-.....
10 15 20 25
C:N ratio

Lazicki et al., 2020



An online tool

Input

Amendment Application

Region*®: | Tulelake Basin

Type of amendment®: | Poultry Manure Compost v |

Application rate*: | 45 | tons/ac

Application date*: | 84 /01 / 2024 [ |

Period of interest: o |

| 6 Months

Depth of incorporation®: | 6 || inches v |

* Required input.

Amendment Properties

Amendment dry matter:

Organic amendments:

Output

Nitrogen Mineralization

Mineral nitrogen:

65 %
Total nitrogen: | 4 || % in dry matter v |
Carbon to nitrogen ratio: | 7.3 |

|

0.27 || % in dry matter

(ammonium and nitrate)

Soil Properties

Soil organic matter: | 3 | o,

Residual soil nitrate: | 10 || ppm Nitrate-N v |

| Display Results/Changes |

Mineral Nitrogen (lbs/acre)

80 -+

60 <

40 S

20 <

Days after Application
n T L L Ll L L L 1
0 25 50 75 100 125 150 175 200
v

Total N applied: | 234 Ib/ac ‘
Total mineral N applied: | 18 Ib/ac ‘
Estimated available N from amendment:| 56 - 64 Ib/ac ‘
Percent available: | 24 - 27 % ‘




Input

Amendment Application

Region*®: | Tulelake Basin

Type of amendment®: | Poultry Manure Compost v |

Application rate*

moication ot Nt P: [ /geisseler.ucdavis.edu/Amendment_Calculator.html

Period of interes
Depth of incorpo
* Required input

MU rivpc uc>

Amendment dry matter: 65 | %

Total nitrogen: 4 || % in dry matter

Organic amendments:

An online tool

Soon available in CropManage too

|
|

Carbon to nitrogen ratio: | 7.3 |
|

Mineral nitrogen: 0.27 || % in dry matter

(ammonium and nitrate)

Soil Properties

Soil organic matter: | 3 | o,

Residual soil nitrate: 10 || ppm Nitrate-N

<

| Display Results/Changes |

Output

Nitrogen Mineralization

Mineral Nitrogen (lbs/acre)
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Total N applied: | 234 Ib/ac ‘
Total mineral N applied: | 18 Ib/ac ‘
Estimated available N from amendment:| 56 - 64 Ib/ac ‘
Percent available: | 24 - 27 % ‘




N mineralized from cover crop

(% of N added)
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Cover crops:
C:N ratio and N release

Pacheco Triticale

——(C:N ratio 10

——C:N ratio 23

—— CIN ratio 43
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N sequestration with grass cover
crop residues

Incorporation Next crop Incorporation  Next crop

! 1

'Ef /
[] —

—C:Nratio 25
——C:N ratio 35 |
——CN ratio 35

—— e —

crop (lb/ac)

imulated M turnover from cover

111 11/22 1213 113 1/24 214 2115 2129 314 3128 4/11 425
Date Date

C:N 25: Boot Stage (Feekes 10)
C:N 35: Past flowering (Feekes 10.5.4)




Summary

N mineralization is a microbial process that
makes N and other nutrients plant available

N availability differs considerably across
organic materials

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

Different batches of the same amendment
(e.g. poultry manure, compost) can vary
considerably

It is important to monitor soil nitrate and
the N status of the crops during the
growing season
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