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Background

Å1.6 million cows produced 9.4 million litres milk 

in Australia in 2009 (Dairy Australia, 2009). 

ÅVictoria produced 6.1 million litres of milk in 

2009. 

ÅVictoria supplies 85% of national dairy exports 

(valued at 2.3 billion dollars).



Australian agriculture, dairy and environment

ÅAgriculture in Australia contributes 16% (90 million

tonnes of CO2e) of net national greenhouse gas

(GHG) emissions (DCC, 2008).

ÅDairy is responsible for 12% of all GHG emissions

from agriculture (~2% of national).

ÅAn average dairy farm produces:

3 - 7 t CO2e/cow

4 ï45 t CO2e/ha



Typical dairy farm emissions in Australia 
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Å7266 kt CO2e from enteric fermentation, 

Å815 kt CO2e from N loss from dung and urine voided to soil



Feeding dairy cows & GHG Emissions

ÅLow digestible feed- high GHG emission

ÅPasture is not available throughout the whole

production period (Drought, lack of irrigation

water, high feed costs). Poor summer growth,

summer and winter feed gaps.

ÅInclusion of supplementary feeds is needed

(Complementary forages) ïenergy supply first

then environmental considerations.



Challenges of pasture-based feeding





Pasture availability for future use

ÅThere are some general principles about

how climate change will differ between

locations and current climate models.

ÅIn the Green Triangle (including SE

Australia and SW Victoria), a sharp decline

in rainfall is predicted between 2030 and

2070 (CSIRO, 2008).



Materials and methods

ÅTwo systems were examined over 4 

lactations (actual data)

ÅPredictive models 



How accurate are the models?

ÅActual study was conducted between 2005 and 

2009 (four lactations), Terang, South West Victoria, 

South East Australia.

Å Stocking rate: 2.25 cows/ha 

ÅTotal pasture consumed was estimated by 

modelling (Chapman et al. 2008) as 8.6 t DM/ha. 

36 primiparous and multiparous dairy cows 

(Friesian x Holstein).



Systems examined

ÅRM

2.25 cows/ha

Pasture+ Pasture silage+ Concentrates

ÅCF

2.9 cows/ha

Pasture+ Pasture silage+ double cropping

+concentrates



Models used

ÅDairy cow model (SCA, 2007)

ÅPasture growth model: Dairymod (Johnson et al., 

2008)

ÅFarmlet model (Chapman et al 2008a and b)

ÅCalf energy calculation

ÅDairy production model: UDDER (Larcombe, 

1989)

ÅNitrogen model including urine output (SCA, 

2007)



LCA

ÅGoal and scope (Comparison)

ÅFunctional unit (kg DM/ha)

ÅSystem boundaries (1st, 2nd and 3rd level) ï

refer to figure

ÅLCI

ÅLCIA

ÅInterpretation



Inventory analysis

Characteristic Unit Value 

RM system

(2,25 cows/ha)

Grassland ha 16

Milking Cows amount 36

Heifers 1 yo amount 6

Heifers 2 yo amount 8

Cows 3+ yo amount 22

Date for start calving 10th May

Milk yield kg/cow 7362 

Milk solids Kg/cow 543

Fat content % 4.29

Protein Content % 3.11

BCS at calving % 4.5



Results-LCA 
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Systems and GHG emissions and efficiency

ÅRM:                  (Per cow basis)

ÅCF

ÅRM: 139 kg N/year 

ÅCF: 146 kg N/year (fertilizer input)

ÅCF more efficient than RM

GHG emissions

(tCO2e)

5.26

GHG emissions

(tCO2e)

6.8



Emissions intensity & Nitrogen efficiencies

ÅEmissions intensities:

CF is comparable with RM

ÅN efficiencies of the systems

ÅRM: 22%

ÅCF: 30%



LCA allows us to

ÅIdentify the models

ÅQuantify environmental impacts of a

product, process or activity over its whole

life cycle.

ÅThe LCA methodology aims at finding and

structuring the most valid methods as well

as developing cost effective methods.



Recommendations

Å GHG are increased when cows are fed poor-quality diets or

nitrogen fertilizer is poorly managed.

Å By applying best management practices for grazing

management, balanced dairy cow nutrition and nitrogen fertilizer

management, methane and nitrous oxide emissions can be

reduced and the efficiency of dairy production can be improved.

Å Investigation of new pasture species that improve both pasture

quality and drought tolerance (Cows fed on high-quality pasture

produce less enteric methane).



Future directions

ÅMeasuring actual emissions

ÅValidating current models

ÅDeveloping further models
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