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Very labile litter

Labile litter N

Resistant litter N

Labile microbial

Resistant
microbial N

Labile humad N

Resistant humad
N

Passive humus N

Atmospheric N deposit
or fertilization
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Biochemical &
geochemical
reactions

Mechanical movement

Environmental
factors

Transformation
& transport

of chemical
elements

Dissolution / crystallization

Combination / decomposition

Oxidation / reduction

Adsorption / desorption

Complexation / decomplexation

Assimilation / dissimilation

Gravity
Radiation
Temperature
Moisture

Eh

pH

Substrates

Ecological
drivers

Climate
Soil properties
Vegetation

Anthropogenic
activities




Dominant oxidant

Oxygen (O2)

Nitrate (NOz-)

Nitrite (NOz2-)
Nitric oxide (NO)
Nitrous oxide (NzO)

Manganese (Mn4+)

Iron (Fe3+)

Sulfate (S042-)

Hydrogen (Hz2)

Reactions

MNO3- = NO2- - WO -wPN2D -

Mod+ + 2o = M2+
Fei+ + e =Fel+
S042- + 10H + 8e = H2S + 4Hz20

L




Feeding Storage || Treatment

Field
application




Manure-DNDC utilizes the
to track manure turnover in the farm components

Milk or meat
production

Intake of C, N
and water

Temperature,

moisture, pH,

bedding and
ventilation

Aerobic storage
Or Compost,
lagoon, slurry
tank, digester

Climate, soll,
farming
management

Quantity and
quality of fresh
manure: dung

and urine

Quantity and
quality of
manure

Quantity and
quality of
residue manure

SoilCand N
storage













“Sweep Air” - Minimum of 5 chamber volumes of
Ultra Zero Air (80% N, and 20% O,) prior to any
sampling




Sampling ethanol, methanol, ammonia, N,O and ROG’s from Total
Mixed Ration (TMR) using flux chambers at Dairy A.
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Data Source: California Department of Water Resources land use survey
database (http//www.landwateruse. water.ca.gov)







Nitrogen flow in a dairy farm in California
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Annual CH4 flux, ton C

Annual M20 flux, ton M

ts of a dairy farm in California

CH,: >80% from
enteric emission

-
Enteric CH4 House CH4 Compost CH4 Lagoon CH4 Field CH4

Modeled N20 emissions from components of a dairy farm in California

N,O: 60% from field
application

|

Enteric N20 House N20 Compost N20 Lagoon N20 Field N20

Annual NH3 flux, ton M

Annual N2 flux, ton N
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Modeled NH3 emissions from components of a dairy farm in California

NH,: 70% from field
application

Enteric NH3 House NH3 Compost NH3 Lagoon NH3 Field NH3

Modeled N2 emissions from components of a dairy farm in California

N,: 99% from
lagoon emission

House N2 Compost N2 Lagoon N2 Field N2




NH3 flux, kg N/day
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Modeled daily NH3 fluxes from various components of a dairy farm in California
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N20 flux, kg N/day

CH4 flux, kg C/day .
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Modeled daily CH4 fluxes from various components of a dairy farm in California

CH,

—— Enteric CH4
— Compost CH4
— Lagoon CH4
— Total CH4

o
o

o

1

20
39
58
77
96

Modeled daily N2O fluxes from various components of a dairy farm in California
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Impact of change in intake protein rate on CH4 emissions Impact of change in intake protein rate on NH3 emissions
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Protein 0.43 kg Protein 0.40 kg Protein 0.43 kg Protein 0.40 kg

Impact of change in intake protein rate on N20O emissions Impact of change in intake protein rate on N2 emissions
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N2 flux, kg NAyr .

N20 flux, kg Nfyr .

Protein 0.43 kg Protein 0.40 kg Protein 0.43 kg Protein 0.40 kg










