
CLIMATE

• Altitude : 95 m

• Rainfall/year: 1 018 mm

• Draining water : 508 mm

• Average T° in Spring: 8,8°C

• Average T° in Summer : 15,0 °C

• Average T° in Autumn : 10,4°C

• Average T° in Winter : 5,8°C

SOLOHEAD

Teagasc

Ireland

THE DAIRY HERD

PRODUCTION

• Dairy cows – Breed: 27 Holstein Friesian, 

Jersey crossbreeds

• Heifers: 12

• Caving period(s): Spring

• Litters produced: 156 735

• % fat and protein content: 4,5% / 3,6%

• Liters produced/cow/year: 5 805

• Liters/ha forage area: 15 366

• Stocking rate : 3,2 LU/ha forage area

• Other production(s): No 

BUILDINGS

Dairy cows

• Cubicles

• Milking system: Herringbone milking

parlour with ACR

• Manure : lagoon

LOW CARBON DAIRY SYSTEM AT

SOLOHEAD

AGRICULTURAL AREA

10,2 ha Agricultural Area (AA)

• Permanent grassland: 10,2 ha

• Temporary grassland: 0 ha

• Legumes content: 20%

• Grazing area: 10,2 ha

• Maize silage: 0 ha

• Crops / Rapeseed / Others: 0 ha

• Main fodder area: 10,2 ha

• % of forage area/AA: 100%

• % of grassland/forage area: 100%

OBJECTIVES

The objective is to quantify the extent to which

implementation of best practices will lower the carbon

footprint of pasture-based milk production while

maintaining current levels of milk output per ha and

profitability. The carbon footprint will be measured using

IPCC methodology, life cycle assessment and by direct

measurement of GHG emissions such as nitrous oxide

and carbon dioxide emissions, including carbon

sequestration.

Experimental

FARM
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SOILS NATURE

• Texture: clay loam

• Organic matter on 0-

30cm (%): 13

TIME IN PASTURE

FOR COWS

DAIRY COWS

NUTRITION

FORAGE

(kg DM/dairy LU/year)

• Grazing grass

• Grass silage

• Whloecrop cereal

• Maize silage

➜ Total

3 422 kg DM

1 732 kg DM

0 kg DM

0 kg DM

4 387 kg DM

CONCENTRATE

(kg/cow/year)

• Dairy ration (16% CP)

➜ Total

657 kg 

657 kg

BENCHMARK 

FIGURES 2018

MILK PRODUCED

IN TOTAL, FPCM 

CORRECTED

QUANTITY OF

CONCENTRATES

PER COW

QUANTITY OF

CONCENTRATES

PER LITERS OF MILK

PRODUCED

PART OF HOME GROWN

CONCENTRATES/TOTAL

CONCENTRATES CONSUMED

BY THE DAIRY COWS

FEED SELF-SUFFICIENCY

FOR FORAGE

FEED SELF-SUFFICIENCY

FOR PROTEIN

EXPECTED RESULTS
A range of dairy systems conducted between 2000

and 2009 at Solohead Research Farm were

evaluated using life cycle assessment and results

show that the carbon footprint (CF) of milk ranged

between 0.78 and 1.25 kg CO2eq. per litre (Yan et

al., 2013a). In a parallel study of 18 Irish commercial

dairy farms the CF ranged from 1.06 to 1.43 kg

CO2eq. per litre of milk with 80% of which derived

from on-farm activities (Yan et al. 2013b). These

results clearly indicate that there is considerable

variation in the CF of milk and considerable potential

to lower the CF of milk by implementing best

practices. Best practices include using dairy cows

with high yield of milk solids and low replacement

rate, permanent grassland, biological N fixation

associated with white clover and low fertilizer N

input, low concentrate input associated with efficient

utilization of grazed grass over an extended grazing

season and restricted access to pasture during the

grazing season..

GHG EMISSION

kg eq CO2 l-1 FCPM
0,75

GHG EMISSION

kg eq CO2 ha-1 AA
15 015

N SUPLUS

kgN ha-1 AA
86
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Background

Industry issues being addresses and likely industry impact

Ireland will have to reduce GHG emissions by 30% below 2005 levels by 2030. Ireland’s

GHG emission profile is unique within Europe being heavily weighted towards agriculture

and, hence, there is greater focus on lowering emissions from agriculture in Ireland. Along

with technologies to underpin competitiveness, sustainability and growth in the Irish agri-

food and bioeconomy there is an onus to provide a comprehensive and well-researched

source of evidence for policy decisions. Options for lowering GHG emissions from

agriculture focus on improving efficiency are economically and politically more attractive

than policy options such as reducing the size of the national beef (suckler) cow herd, which

would be widely unpopular among farmers, and would hit jobs in the processing sector and

the value of agricultural exports. It seems likely that future policy will focus on regulation of

management practices and on incentivizing farmers to lower GHG emissions.

The dairy sector in Ireland accounts for around 10% of national GHG emissions. Although

increasing national output of milk and milk products is an important national economic

objective it is clear that any further expansion in milk production will have to be

accompanied by steps to bring about a reduction in the on-farm carbon footprint of milk.

Removal of the milk quota has stimulated a rapid increase in milk output, making it more

difficult to meet GHG reduction targets. There are substantial possibilities for lowering GHG

emissions from dairy farms while maintaining profitability. The objective is evaluate the

feasibility of a Low Carbon (LC) System of milk production where emissions are 0.6 kg

CO2eq per litre milk, which is less than half current emissions, while maintaining current
levels of milk output per ha and profitability.

A large proportion (90%) of the products made from Irish milk are exported onto EU and

international markets. While Irish milk and products are produced to the highest 2 standards

of production and traceability, the sustainable pasture-based image of Irish dairy products

and specifically the carbon footprint of milk is of increasing interest to multinational food

companies such as Nestle and Danone and considered to be a unique selling proposition by

Irish processors.

The dairy sector in Ireland accounts for around 10% of national GHG emissions. Most

(>80%) of these emissions are generated within the farm gate. Expansion of milk production

is good for the Irish economy but it will also make it more difficult for Ireland to meet GHG

reduction targets. Climate change is an important political issue and further expansion in

milk production will have to be accompanied by steps to bring about a reduction in the on-
farm carbon footprint of milk.

3www.dairy4future.eu
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