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- 99% of N,O emissions in 2002 originated in agriculture,
- 90% of them from grazing animals (dung and urine
deposited by free-range grazing animals).

(Luis Santos 2007)
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In grazed pastures urine patches are the main sources of
nitrous oxide emissions and nitrate leaching

Nitrate leaching is greatest below the animal urine patch
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How can we mitigate N,O Covered feed & loafing pad
emissions from excreta N? '

» Change the animals diet?
— modify the C/N ratio?

« Stand-off/feed pads?

(Cecile De Klein, AgResearch 2008)

Uncovered feed & loafing pad

How can we mitigate excreta N?

» Change the animals diet?
— Increase C and modify the C/N ratio?
— Stand-off/feed pads

— Use nitrification inhibitors e.g. dicyandiamide
(DCD)

(Cecile De Klein, AgResearch 2008)



DCD reduces the The inhibitor temporarily blocks the active site of
activity of the Nitrosomonas bacteria in the soil a specific enzyme (ammonia monooxygenase)
(Bacteriostatic effect)

Nitrification inhibitor

Nitrosomonas l

Ammonium + oxygen = [Nitrite
(NH,")

Nitrobacter Nitrous oxide gas loss
Nitrite + oxygen ~ = Nitrate
2. ACTION OF ECO-N MITRIFICATION
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Nitrate leaching loss
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REMOVEABLE Recommend DCD is applied in May and August because most losses
occur between late autumn and early spring
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DCD reduced N,O emissions by 73% on Templeton soil in

Canterbury, NZ (Di et al. 2007).

N,O emissions reduced by 67% in the Canterbury Lismore soil
(Di et al., 2007)
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(Di and Cameron, 2004. NZ J Agr. Res. 47)

Nitrate leaching reduced by 76% from urine applied to Templeton soil
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3 year trial shows that DCD inhibitor significantly reduced
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For a mitigation to be included in an
inventory we also must know:
Animal numbers affected by mitigation
tool?
Changes in N excreted?

Time period of the year mitigation tool
works?

Changes in direct emission factors ?

Changes in indirect emission factors ?
Verification?

Some of the data required to develop an

N,O inventory consists of:

Animal numbers

N excreta

Direct emission factors

— EF1 N,O emitted from fertiliser

— EF3pgp N,O emitted from urine and dung
Indirect emission factors

— EF5 N,0 emitted from leached N

2006 IPCC guidelines for National Greenhouse Gas Inventories

Summary of international peer
reviewed literature: DCD effect on
direct N,O emissions

* The in direct N,O emissions
EFsprp) * 6% (std dev.
n=4.)
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Summary of international peer
reviewed literature:
DCD effect on NO; leaching

in nitrate leaching
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+ 4% (std dev.

Calculating DCD emission factors (EF)

50% _ 5months

EF1' plusDCD'= (IPCC default EF1)—(IPCC default EF1x x
100% 12 months

)=0.0099
kg N,O/kg fertiliser-N

9
EF 3" plus DCD —n'= (IPCC default EF 3r) - (IPCC default EF 3o x Sl » 2MOMS y 4 5079
100% 12 months

kg N,O/kg excreta-N

(Clough et al. 2007 Nutr. Cycl. Agroecosyst. 78:1-14. )

Effect of DCD on N,O inventory

Table 8
Module 2003 Agriculture (New Zealand)
Submodule Agricultural soils
Worksheet 4.5 (3 0f 5)
Sheet Direct nitrous oxide emissions from animal production (grazing
animals)
Pasture, range and paddock N excretion Emission Total direct  Total direct
AWMS for AWMS factor for  animal prodn. animal
PRP  AWMS (EF; emissions prodn.
(kg N) ere)  Of N;O-N (Gg) emissions
(kg N,O-N/kg of N,O (Gg)
N)
PRP nil DCD 1,386,897,313 13.869 21.794
PRP plus DCD 143,375,290 0.836 1.314

#Assumes 25% of dairy cattle under DCD regime

—e— nileco-n
—=— eco-n 5 month effective period
—— eco-n 5 month effective period but weighted emissions of 84%
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Verification ?7?7?

GPS certified records of DCD application

DCD application map — providing proof of placement

. Application Map Report Fuk Dalo: T/772004 10:18

Date and
time of
application

Customer
details Z PaquCk
3 details

T BCoen
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GPS certification of
DCD application:

Dates & areas

Cow numbers:

Dates & areas

Fertiliser
usage/application:

(Fertiliser receipts)

Dates & areas

Peer reviewed science

Extra Dry Matter

New Zealand default
and/or DCD Emission
factors

Calculate farm N,O flux

Calculate mitigation
achieved

Calculate Carbon credit

Summary

« Identify main N,O sources and mitigation strategy.
« Peer reviewed science of mitigation tool.

— Changes in N excreted?

— Duration of mitigation effect(s)?

— Changes in direct emission factors ?

— Changes in indirect emission factors ?
* Verification.

— Animal numbers affected by mitigation tool?

— Land area affected by mitigation tool - Use technology!
e.g. GPS.




DCD degradation and soil

temperature

Half life, days

Di & Cameron 2004
. 8/

*

International
literature (4 studies)

Kelliher & Clough et al. 2008

10
Temperature, deg C

DCD degradation and
microbiology

Soil bacteria utilise and degrade DCD.
Numbers of nitrifiers not affected.
N,-fixers not affected by DCD.

Repeat application of DCD in laboratory studies has little
or no effect on rate of DCD decomposition or ability of
DCD to inhibit nitrification.

Moir et al. (2007, Soil Use & Mgt) shows no change in
response to DCD after four years of field data collection
in NZ.
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Eco-n distribution. Granular product distribution.

5 e Eco-n Typically total

L supplies over surface area
ASPSDEJ::ES covered is less
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