
CLIMATE

• Altitude : 1 to 75 m

• Rainfall/year: 1 199 mm

• Draining water : 327 mm

• Average T° in Spring: 12,7°C

• Average T° in Summer : 19,1 °C

• Average T° in Autumn : 13,7°C

• Average T° in Winter : 7,4°C

Crichton Royal

SRUC

United Kingdom

THE DAIRY HERD

PRODUCTION

• Livestock Units (LU): 195

• Dairy cows – Breed: 163 Holstein Friesian

• LU dairy heifers: 32

• Caving period(s): All round year

• Age at 1rst calving:  24   months

• Liters produced: 1 955 000

• Liters sold: 1 949 000 

• % fat and protein content: 4,0% / 3.3%

• Liters produced/cow/year: 12 174

• Liters/ha forage area: 

• Stocking rate :  LU/ha forage area

• Other production(s): No 

BUILDINGS

Dairy cows

• Milking system: Herringbone milking

parlour

• Housed all round year

HIGH ENERGY AND STANDARD

ENERGY DAIRY SYSTEMS AT

CRICHTON ROYAL FARM

AGRICULTURAL AREA

291 ha Agricultural Area (AA)

• Permanent grassland: 59 ha

• Temporary grassland: 122 ha

• Legumes content: 10%

• Grazing area: 0 ha

• Maize silage: 31 ha

• Crops / Rapeseed / Others: 82 ha

• Main fodder area: 286 ha

• % of forage area/AA: 98%

• % of grassland/forage area: 63%

OBJECTIVES

The main aim is to develop, implement and provide

information regarding sustainable breeding and

management systems for dairy cattle.

Objectives include finding ways to improve production

health and welfare of UK dairy herds and measuring

different systems' effects on the environment.

The two contrasting systems which are currently being

examined are and High Energy and Standard Energy

rations with 100% housing for lactating cows. The

Holstein cows consuming each diet are of either high

(Select) or moderate (Control) genetic merit, giving

effectively four herds across the two diets.

Experimental

FARM



System 1 – SE ration + C genetic merit
Cows and milk production
Dairy cows: 36
Milk produced: 323,552 litres 
% fat and protein content: 4.02 % / 3.17 %
Milk produced / cow / year: 8,988 litres

Diet (kg / cow / year)
Grass silage: 3,013 kg DM
Hay: 286 kg DM
Maize silage: 757 kg DM
Others: 628 kg DM
Concentrates: 2,847 kg

System 2 – SE ration + S genetic merit
Cows and milk production
Dairy cows: 57
Milk produced: 537,825 liters
% fat and protein content: 4.46 % / 3.37 %
Milk produced / cow / year: 8,436 litres

Diet (kg / cow / year)
Grass silage: 2,963 kg DM 
Hay: 281 kg DM
Maize silage: 744 kg DM
Others: 617 kg DM
Concentrates: 3,103 kg

System 3 – HE ration + C genetic merit
Cows and milk production
Dairy cows: 44
Milk produced: 395,608
% fat and protein content: 3.6 % / 3.22 % 
Milk produced / cow / year: 8,991 litres

Diet (kg / cow / year)
Grass silage: 1,655 kg DM
Hay: 197 kg DM
Maize silage: 480 kg DM
Others: 377 kg DM
Concentrates: 4,782 kg

System 4 – HE ration + S genetic merit
Cows and milk production
Dairy cows: 55
Milk produced: 620,352 
% fat and protein content: 4.02 % / 3.44 %
Milk produced / cow / year: 11,279 litres

Diet (kg / cow / year)
Grass silage: 2,452 kg DM 
Hay: 292 kg DM
Maize silage: 711 kg DM
Others: 559 kg DM
Concentrates: 4,782 kg

GHG EMISSION

kg eq CO2 l-1 FCPM
1,24

GHG EMISSION

kg eq CO2 l-1 FCPM 1,13

GHG EMISSION

kg eq CO2 l-1 FCPM
1,29 1,08

GHG EMISSION

kg eq CO2 l-1 FCPM

Experimental systems
The two contrasting systems which are currently being examined are and High Energy (HE) and 
Standard Energy (SE) rations with 100% housing for lactating cows. The Holstein cows consuming 
each diet are of either high (Select - S) or moderate (Control – C) genetic merit, giving effectively four 
herds across the two diets. 



High Energy and Standard Energy Dairy Systems at Crichton 

Royal Farm
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Background

Industry issues being addresses and likely industry impact

Crichton Royal Farm is located on the outskirts of Dumfries, a market town in SW Scotland..

Crichton farm has always been at the forefront of innovative dairying. In 1907 a milking

machine was installed and, in 1925, a silo was built for silage, before these became

common in Scotland.

In 1975 the farm was transferred to the Scottish Office (now Scottish Government) and

SRUC took over the tenancy. In addition to Crichton Royal farm, SRUC also manages a

commercial unit at the adjoining Acrehead farm and a dairy unit at Barony College farm,

12km away. The Langhill herd of pedigree Holstein dairy cows has been based at Crichton

Royal Farm since 2002 when it relocated from Edinburgh. The Langhill herd is a unique

international resource for dairy cattle genetics within a range of management systems.

Ongoing studies and research deliver valuable information to the dairy farming community

on issues such as milk yields, fertility, welfare standards and dairy farming’s impact on the
environment.

SRUC research underpins many of the developments in dairy genetic improvement and 

dairy cow management and has led to the adoption of new breeding goals for dairy cattle 

that improves health, welfare and the economic performance of livestock in the UK and 
beyond.
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