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The issue

The agricultural sector of NSW emits 
19 Mt every year

Approximately 72% of these emissions 
are enteric methane from ruminant 
livestock

All state governments, the federal 
government and the red meat 
industry have all committed to being 
C neutral 



Requirements from supply chain to lower GHGs

Currently only 18% of global meat and dairy producers track methane 
emissions in their supply chain

Major companies are making commitments to reduce GHG’s 
e.g.McDonald’s has committed to a 31% reduction in emissions 
intensity (per metric ton of food and packaging) or 150 million t 
CO2e

These companies will seek to first understand and in the future buy 
low emissions products from their supply chains



On-farm GHG emissions

An example of GHG emissions from the 
production of 1 kg of greasy wool from an 
extensively grazed sheep production 
system – on-farm represent 97.8% of 
emissions (Brock et al. 2013)



Livestock greenhouse emissions

GHG emissions intensity (t CO2e/ t product) or C footprint



Livestock greenhouse emissions

• GHG emissions per ha of main livestock production systems

• The emissions include systems in a state of equilibrium where there is no C 
being stored in vegetation or soil 



Soil C

The most consistent ways to increase soil C has been:

• Fertilising pastures with P 
(e.g. 0.5 t C/ha/year for 20-years at Ginninderra)

• Shifting from cropping to pasture 
(0.78 t C/ha/year over a 5-year pasture phase)

Grazing management generally delivers increases in SOC when 
previously overgrazed



Carbon flows – high input vs low input systems

Estimates of the major flows of C and GHG consequences of an unfertilised grazed pasture.  Note: the 
CO2e (CO2-equivalence) of livestock emissions is due to CH4 and also N2O, but CH4 is expected to be 
responsible for ~90% of the GHG impact.  Carbon dioxide release to the atmosphere (a) equals the 
CO2 capture (photosynthesis) (b) minus the C accumulated in soil (c).

Unfertilised pasture

Herbage

Roots

5 t DM/ha
= 2000 kg C/ha

2.5 t DM/ha
= 1000 kg C/ha

Labile
SOM

6.15 t herb DMequiv /ha
= 2460 kg C/ha

= 9020 kg CO2e/ha

45% utilisation

= 2250 kg DM/ha

~6.1 DSE/ha
Assumptions:

1 kg DM/d grows 
~ 36.5 kg Lwt/year 

(~1 DSE/ha)

0.5 dressing%

223 kg Lwt
removed to food chain

(50% of Lwt = carcase;

52% of carcase= C content)

58 kg C

excreta: 900 kg 
herb DM equiv /ha2750 kg DM/ha

death & decay

2500 kg DM/ha

~0 kg C/ha = 0 kg CO2e/ha

1350 kg CO2e/ha
(assume 12 kg CO2e/kg carcass wt)

CH4 (+N2O)

CO2

11000 kg 
net CO2/ha

acquired

11000 kg CO2/ha

Net Resistant

C

Assumption:
Ave.herbage
digestibility

= 60%

(a)

(b)

(c)

Fertilised pasture

12 t DM/ha
= 4800 kg C/ha

6 t DM/ha
= 2400 kg C/ha

Labile 
SOM

14.76 t herb DMequiv /ha
= 5904 kg C/ha

= 21648 CO2e/ha

45% utilisation

= 5400 kg DM/ha

~14.8 DSE/ha
Assumption:

1 kg DM/d intake grows 
~ 36.5 kg Lwt/year 

(~1 DSE/ha)

6600 kg DM/ha

death & decay

6000 kg DM/ha

~500 kg C/ha = 1833 kg CO2e/ha
0+500

Herbage

Roots

Assumption:
Ave.herbage
digestibility

= 60%

540 kg Lwt
removed to food chain

(50% Lwt = carcase;

52% of carcase = C content)

140 kg C

CO2

3240 kg CO2e/ha
(assume 12 kg CO2e/kg carcass wt)

CH4 (+N2O)

excreta: 2160 kg 
herb DM equiv /ha

25900 kg CO2/ha

Net Resistant

C

26400 kg 
net CO2/ha

acquired

Net emissions:1350 kg CO2e/ha Net emissions:1407 kg CO2e/ha



Climate and soil type influence soil C

66% of the variation at 0-10 cm explained 
by environmental factors (climate and 
soil)

Rainfall has the largest influence on soil C 
at the soil surface 

At depth soil texture has a larger influence



How many trees need to be planted to offset 
GHG emissions?

The carbon balance of (a) wool enterprises, (b) prime lamb 
enterprises and (c) beef enterprises at stocking rates of 14 
and 22 dry sheep equivalents/ ha when between 10% and 
40% of the farm area has been planted to trees



GHG Emissions Avoidance



Feed additives to reduce CH4

Maroalgae or Red seaweed (Asparagopsis
taxiformis) supplementation offers  the greatest 
potential to reduce GHGs

FutureFeed
If 10% of the livestock producers added 1.0% of 
Asparagopsis Seaweed Meal to the daily feed 
intake of ruminant livestock, it is like removing 100 
million cars off the road. 



Opportunities for reducing GHG emissions



Abatement strategy - amount and cost

Australian Red Meat Industry



Soil C and GHG mitigation priorities for MFS

1. Understand soil C under different management x climates x soil types

2. Determine systems level GHG emissions for different management approaches

3. Identify opportunities for sequestration and avoidance (farm and regional scale)

4. Ongoing monitoring of soil C to determine change over time: 

a) New soil C monitoring sites (0-30 cm) to develop relationship between 0-10 
cm C% and 0-30 cm C stock (t C/ha)

b) Soil C measures for the soils club (wide range of 0-10 cm SOC% data)

5. Investigate options for MFS members to engage in C markets (voluntary and ERF): 

a) PDS site on accessing C markets

b) Other opportunities – supply chain accreditation schemes


