
CLIMATE

• Altitude : 150 m

• Rainfall/year: 803 mm

• Draining water : 300 mm

• Average T° in Spring: 10.8°C

• Average T° in Summer : 18,7 °C

• Average T° in Autumn : 12,3 °C

• Average T° in Winter : 5 °C
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Lusignan

inrae FERLUS

France

THE DAIRY HERD

PRODUCTION

• Livestock Units (LU): 91

•71 Dairy cows – Breed: Holstein, Red 

Scandinavian and Jersey

• LU dairy heifers: 20

• Caving period(s): Spring and autumn

• Age at 1rst calving:  27   months

• Liters produced: 641 303

• Liters sold: 432 627

• % fat and protein content: 4.7% / 3.6%

• Liters produced/cow/year: 6 461

• Liters/ha forage area: 5 430

• Stocking rate : 1.1 LU/ha forage area:

• Other production(s): /

BUILDINGS

Dairy cows

• Milking system: milking parlour

• Stable: Cubicles with flushing system

Heifers and calves

• Bedding system: Straw

AGRICULTURAL AREA

92 ha Agricultural Area (AA)

• Permanent grassland: 6,7 ha

• Temporary grassland: 52,7 ha

• Legumes content: 25 %

• Grazing area: 48 ha

• Maîze forage : 3,1 ha - Sorghum : 8 ha

• Fodder beet : 0 to 3 ha

• Whole crop silage : 11 ha

• Crops : 5 ha

• Main fodder area: 85 ha

• % of forage area/AA: 93 %

• % of grassland/forage area: 70 %

Experimental

FARM

OASYS: AN AGROECOLOGICAL

DAIRY CATTLE SYSTEM

ADAPTED TO CLIMATE CHANGE

OBJECTIVES

The global objective is to implement a dairy system

able to better overcome climatic hazards and have a

great nutrient use efficiency.

The dairy system is intended to be forage self-

sufficient, with no use of irrigation and with a low use

of mineral nitrogen fertilizers. The aim is also to

allow grazed forage resources to meet 100% of the

dairy herd feed requirements in spring

(meteorological season), 50% in summer and

autumn and 25% in winter.
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SOILS NATURE FERTILISATION AVERAGE YIELD

• Grasslands: 8,6 T DM/ha

• Maize silage: 6 T DM/ha     

• Wheat: 55 qt/ha

• Texture: Silty soil

• Organic matter on 0-30cm 

(%): 1,8

• N organic/ha : 106 kg
Agricultural 

area

DAIRY COWS NUTRITION

FORAGE

(kg DM/dairy LU/year)

• Grazing grass

• Grass silage

• Maîze silage

• Others silage

➜ Total

2 823 kg DM

1 566 kg DM

311 kg DM

736 kg DM

5 436 kg DM

CONCENTRATE

(kg/cow/year)

• Dairy ration 18% CP

• Cereals

➜ Total

304 kg 

103 kg

407 kg

CALVING PERIODS

BREEDING

EXPECTED RESULTS

CROPS 

MANAGEMENT

• 50% of calving in autumn

• 50% of calving in spring

Cross breeding is done : in 2017, the dairy herd 

was composed of 37% of Holstein and 63% of 

Holstein x Scandinavian Red or Holstein x 

Jersey crossbred cows. 

The system is intended to be forage self-

sufficient, with a low use of mineral nitrogen 

fertilizers (50 kg N/ha/year). The aim is to allow 

grazed forage resources to meet 100% of the 

dairy herd feed requirements in spring, 50% in 

summer and 25 % in winter.

BENCHMARK FIGURES

TIME IN PASTURE

FOR COWS

QUANTITY OF

CONCENTRATES

PER LITERS OF

MILK PRODUCED

FEED SELF-

SUFFICIENCY FOR

PROTEIN

MINERAL

FEZRTILIZATION

KGN/HA

GHG EMISSION

kg eq CO2 l-1 FCPM
0,85

GHG EMISSION

kg eq CO2 ha-1 AA 5 406

N SUPLUS

kgN ha-1 AA 35

0,98

6 951
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Lusignan: OasYs: an agroecological dairy cattle system 

adapted to climate change

B
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Background

Industry issues being addresses and likely industry imact

Dairy farming in Western Europe has to cope with increasing societal demands in a context of growing

uncertainty. For instance, climate change will induce an increase in CO2 air concentration and mean air

temperature, but also the frequency and intensity of drought in Europe. In areas of limited rainfall and surface

water circulation, climate change will also decrease the availability and the acceptability of irrigation, amplifying

the direct risk of drought on forage production. To face these new challenges in the context of dairy farming in

plains areas, an innovative mixed crop-dairy system called OasYs was redesigned through a collaborative

approach. The participants in the design process decided that the system should aim to permit farmers to live

from their milk production in a context of climate change, while saving water and fossil energy resources and

contributing to a sustainable agriculture. The system relies on an agroecological approach at the farm level aiming

to optimize the interactions between forage, crop and livestock systems, so as to save water and energy resources

and to secure the forage production. This is a new approach since so far, the principles of agroecology were not

considered in the dominant dairy farming systems of Europe. Agroecology is grounded in the stimulation and

valorization of natural processes to reduce inputs and pollution in agroecosystems.

The forage system was entirely redesigned to produce the fodder necessary to feed a dairy cattle herd without

irrigation and with limited use of mineral nitrogen fertilizer, whatever the climatic hazards. The forage resources

are diversified and priority is given to their grazing, as grazing is an energy- and water- saving management mode,

generally beneficial to animal welfare. The livestock breeding strategy was also changed to be in coherence with

the forage system, with two calving periods centered on spring and autumn, the extension of lactation length to

16 months and the three-way crossing of dairy breeds (Holstein, Scandinavian Red, Jersey).

The dairy system is implemented since 2013 on an INRA facility located in Lusignan (Vienne, France), south of the
French leading dairy regions, in an area already affected by summer droughts.

Currently, many French farmers rely on irrigated maize and purchased concentrates to produce their milk. The

frequency of climatic hazards such as summer droughts is growing these last years, whereas irrigation becomes

more controlled particularly in south-west France. Concentrates and mineral nitrogen fertilizers prices are

growing, whereas milk price is decreasing. The main issues addressed by our researches are to permit farmers to

live from their dairy system in a context of climate change, while saving water and fossil energy resources and

contributing to a sustainable agriculture. The sustainability of the system is appreciated regarding its ability to

preserve the diverse compartments of environment and to contribute to the attenuation of climate change, while

satisfying the demands of farmers and civil society, and improving the welfare of animals.

3www.dairy4future.eu
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