
CLIMATE

• Altitude : 75 to 250 m

• Rainfall/year: 1 195 mm

• Draining water : 547 mm

• Average T° in Spring: 11,2°C

• Average T° in Summer : 16,6°C

• Average T° in Autumn : 11,2°C

• Average T° in Winter : 7,5°C
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Trévarez

CRA Bretagne

France

THE DAIRY HERD

PRODUCTION

• Livestock Units (LU): 170

• Dairy cows – Breed: 128 Prim’Holstein

• LU dairy heifers: 43

• Caving period(s): Spring and Autumn

• Age at 1rst calving:  25  months

• Liters produced: 997 371 (± 30 988)

• Liters sold:  969 119 (± 28 239)

• % fat and protein content: 4,4% / 3.3%

• Liters produced/cow/year: 7 822 (± 91)

• Liters/ha forage area: 8 377 (± 413)

• Stocking rate : 1,43 LU/ha forage area:

• Other production(s): No

BUILDINGS

Dairy cows

• Milking system: Milking Parlour

• Stable: Cubicles

Heifers and calves

• Bedding system: Straw

LOW CARBON DAIRY SYSTEM AT

TRÉVAREZ

AGRICULTURAL AREA

130 ha Agricultural Area (AA)

• Permanent grassland: 29 ha

• Temporary grassland: 53 ha

• Legumes content: 15-25%

• Grazing area: 30 ha

• Maize silage: 34 ha

• Crops / Rapeseed / Others: 14 ha

• Main fodder area: 120 ha

• % of forage area/AA: 92 %

• % of grassland/forage area: 63 %

OBJECTIVES

The objective is to quantify the extent to which

implementation of best practices will lower the

carbon footprint of a maize and grass system

maintaining current level profitability. The

carbon footprint will be measured using IPCC

methodology, life cycle assessment and by

direct measurement of GHG emissions such as

enteric methane emissions, including carbon

sequestration.

Experimental

FARM
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SOILS NATURE FERTILISATION AVERAGE YIELD

• Grasslands: 7 T DM/ha

• Maize silage: 14 T DM/ha     

• Wheat: 70 qt/ha

• Texture: Loamy clay

• Organic matter on 0-30cm 

(%): 6,8

• N mineral/ha: 28 kg

• N organic/ha : 85 kg

Agricultural 

area

TIME IN PASTURE

FOR COWS

DAIRY COWS

NUTRITION – 2021

FORAGE

(kg DM/dairy LU/year)

• Grazing grass

• Grass silage

• Maize silage

• Others

➜ Total

2 281 kg DM

508 kg DM

3 049 kg DM

211 kg DM

6 204 kg DM

CONCENTRATE

(kg/cow/year)

• Rapeseed cake

• Soja cake

• Cereals

➜ Total

690 kg FM

0 kg FM

0 kg DM

CALVING PERIODS

EXPECTED RESULTS

CROPS 

MANAGEMENT

BENCHMARK FIGURES 

2018-2021

MILK SOLD IN TOTAL, 

FPCM CORRECTED

QUANTITY OF

CONCENTRATES PER

COW

QUANTITY OF

CONCENTRATES

PER LITERS OF MILK

PRODUCED

FEED SELF-

SUFFICIENCY FOR

FORAGE

FEED SELF-

SUFFICIENCY FOR

PROTEIN

• 65 % of calving in autumn

• 35% of calving in spring

The objective is to evaluate the feasibility of a

Low Carbon (LC) System of milk production

where emissions are around 0,7-0,8 kg CO2eq

per litre milk, which is 25 % less than the

average dairy farms in Brittany, while

maintaining profitability, decreasing global

environmental impact (reducing nitrate

leaching, ammonia emission…) and

guaranteeing viability of the work. This will

involve the design and implementation of a LC

System using the best available 'off the shelf'

technologies.

PART OF HOME GROWN

CONCENTRATES / 

TOTAL BY THE DAIRY

COWS
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ENVIRONMENT

CONTRIBUTION

➜ CARBON FOOTPRINT AND 

CARBON SEQUESTRATION

➜ NITROGEN BALANCE (2021)
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N efficiency 43%
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HOW TO EXPLAIN THE 

RESULTS ?

For several years now, the priority on the farm has been to use the resources available on the farm

as efficiently as possible and to limit the use of inputs, which have significant "environmental

costs", particularly in terms of the GHG emissions linked to their manufacture and transport. The

low-carbon system of Trevarez is not dependent on external forage purchases. In 2021 the dairy

system will be 78% self-sufficient in protein. Forage intake is 6,200 kg DM per cow (excluding

concentrates), of which 49% is maize. Grazing represents 77% of the grass consumed by the

cows. To produce 7,677 litres of milk, the dairy cows can count on quality forage, particularly in

terms of the grass harvested, allowing only 690 kg of rapeseed cake per animal to be distributed

over the year, i.e. 89 g per litre of milk. This limited quantity of protein concentrates, which is not

associated with a change in land use (deforestation), is synonym of a low "indirect" environmental

impact. In addition, the fertilization of crops and grasslands is essentially ensured by the manure

produced on the farm. With the rotations in place, leaving a large place for temporary grasslands

(perennial rye grass + white clover), the use of mineral fertilizers is less than 35 kg of nitrogen

per ha of UAA.

Trévarez in 2021 Trévarez in 2015 Regional references

GHG emission kg eq CO2/ of 

milk
0,83 1,01 1,02

Protein self-sufficiency (%) 78 68 67

Concentrates kg / Dairy Cows 690 965 1 148

Concentrates g / l of milk 89 122 148

Mineral fertilizer kgN/ha AA 34 26 46

Better growth of heifers between birth and insemination, and the choice of conserved heifers for

renewal have made it possible to reduce the calving age of heifers in 2021 by 2 months compared

to other years (27 to 25,1).

For 2021, the third year after the start of the low-carbon system 

experiment, the dairy system of Trevarez emitted 20% less greenhouse 

gases than the average Breton dairy farm !

Don't forget the storage of carbon in the soil,

thanks to the presence of permanent and

temporary grasslands, which helps to

compensate for a part of the GHG emissions. It

is estimated at 49 tonnes of CO2e on the farm.

A soil monitoring system has been established

on the station in 2021 and will enable us to

better understand how the soil functions and to

better understand this carbon storage in the

future.



Low carbon dairy system at Trévarez
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Background

Industry issues being addresses and likely industry impact

Agriculture contributes to global greenhouse gases (GHG) emissions, particularly through methane and

nitrous oxide emissions. In France, this amounts to 21% of the overall national GHG emissions (CITEPA,

2021), with 10% attributable to ruminants. The 3 main sources of GHG emissions in dairy farming are

enteric fermentation of animals (50%), nitrogen and effluent management (30%) and input purchases

(20%). In line with global commitments to reduce GHG emissions, the French government aims to

reduce GHG emissions by 75% by 2050 (reference year: 1990). For agricultural an intermediate target is

set to cut GHG emissions by 12% by 2028 (reference year: 2013). This is also supported by increasing

consumer demands for more information on the environmental impacts, including GHG emissions, of

food products.

The French Dairy sector is engaged for several years in reducing its impact on climate change and has 

confirmed a decrease of its carbon footprint by 20% between 1990 and 2010.

Many options are now identified to reduce GHG emission and can be distinguished in 2 main categories.

a) The optimisation of the dairy systems and the improvement of their efficiency. b) the use of "low

carbon" technics and practices. The first one could be more attractive for farmers because optimisation

and efficiency are directly linked to technical and economic performances while the adoption of new

practices need a specific technicity more or less expensive.

The French dairy industry is committed to creating a reference base "France, Terre de lait" (France,

Land of Milk), for all dairy products and to deploy a social responsibility approach. This approach is

based on the quadruple performance of the sector: economic, health, preservation of the environment

and respect for the animal, and societal.

This reference base must make it possible, among other things, to respect environmental commitments

for all actors in the sector.Thus, the French Dairy sector plan is to engage 100% of the dairy farmer in a

"Low Carbon Strategy" in order to drop by 20% the carbon footprint in 10 years.

The Trévarez LC system aim is to highlight the practices that can be used to improve both the technical

and environmental performance of a farm. 

5www.dairy4future.eu
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