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A significant part of N2O emission is of human origin

All increases in N2O are due to anthropogenic activity



Nitrous Oxide is the largest known anthropogenic
threat to the stratospheric ozone layer�.

� ODP=0.017
� High GWP - 298 (311)
� 10% of total greenhouse gas emissions
� 60% of all N2O is from agriculture



Ravishankaraet al,  SCIENCE, Vol. 326, 2009
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Impact of N2O in International Agreements



1. Benchmark Emissions
2. Nitrification Inhibitors
3. Reduced rates & Irrigation
4. Whole Farm N Budgets
5. Perverse Outcomes

(Disease, crop quality)

2013-2016: Carbon and Nitrous Oxide
Management Programs (NANORP) (P. Grace)



Estimated losses of N (fertilizer/manure) in Vegetable Crops

~20%
Marketed

~30%

~50% Emitted

>1 t N applied :
(Fertilizer, Manure +Debris

and Irrigation water?) Immobilized and
then lost?

??

Up to 80% of N lost



Improve Efficiency of Management of N and C

>10 tillages

Intensive >3 crops/yr

5-10 t/ha 4x/year

>1 t N

O/H Irrigation
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Trials 2008-2013 (EEF benefit)
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Effect of EEFs on N2O Emissions - Werribee 2013/14
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� 10 x higher emissions from manures
� 10-fold decrease in flux and 80% decrease

in cumulative N2O emissions
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Victorian Trials 2014-2016
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Crop Date 2014/15 Activity N Rate (kg ha-1)
Celery 25/2/14 Celery planting -

25/2, 20/3,18/4,8/5 Fertiliser application 192

28/3 Manure application (Surface) 167

5/6 Celery harvest -
13/6 Residue incorporation -

Total N applied* 473*
Leek

19/8 Manure application
(Incorporated) 291

20/8 Leek planting -
18/9, 15/10 Fertiliser application 48
2/12 Leek harvest -
4/12 Residue incorporation -

Total N applied 425*
Spinach

13/1 Spinach planting -

6/2 Spinach harvest -
17/2/15 Residue incorporation -

Total N applied 9.5*

All Crops (*Water =160 N) Total N applied/yr 907 (238)
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Trials 1 & 2. Clyde: Celery (Feb 2014 �
Jun 2014)

Treatment

Base,
Poultry
Manure

Base, Top dress 1 Top dress 2 Top dress 3,4
Total
N units

N units Product N
units Product N

units Product N
units

No fertiliser - - - - - - 0

Standard 238 Calgran 38 Manure 162 Calgran 38 552

DMPP 238
DMPP
Calgran

38 Manure 162
DMPP
Calgran

38 552

3MP+TZ 238
3MP+TZ
Calgran

38 Manure 162
3MP+TZ
Calgran

38 552
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Daily  N2O Emission Flux: Victoria Site 2
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Cumulative N2O emissions: Clyde
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