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21 %

3 %

60 %

16 %

Beef originates from following animal
groups – integration of dairy and 
beef production (Finland 2020)

Dairy cows

Suckler cows

Bulls and heifers, dairy
breeds and cross-breds

Bulls and heifers, beef
breeds  (dam suckler
cow)

Luke covers all parts of the dairy chain
Effect of feeding strategies to the cow, end products, 

sustainability, circular economy, security of supply 

FEED

Grass-based diets provide ecosystem services

Composition & preservation

Controlled microbiome

Balanced ration formulation

COW - Transforming feed into milk and meat

Genetics + breeding

Rumen microbiome & digestion kinetics

Metabolism (energy, nitrogen & fat)

Health & welfare

MILK, MILK PRODUCTS and MEAT

Production efficiency

Product quality and safety

Added value products

• Currently ca 5000 dairy farms

• The farm size keeps growing, but currently the 

mean herd size is 50 cows per farm

• Investing dairy farms typically install 2 or more

automatic milking systems (120+ dairy cows)

• Average milk production per cow is ca 9000 kg / 

year

Milk primary production in 2022
Cattle play an important role in 

Finnish food chain and bioeconomy



There is strong debate going on in Finland about

the sustainability of animal production

• High carbon footprint of animal products → climate

change

• Low nutrient use efficiency → environmental load

• Use of antibiotics → increasing microbial resistence, 

risk of pandemics

• Loss of biodiversity

• Loss of soil carbon

• Animal welfare

• Healthy diets for people - more vegetables

Photo: Luke/Erkki Oksanen



Perennial forage plant species absorb

light efficiently during early season

when annual fields are barren

Perennial forage plants

have large root systems –

efficient extraction of 

water and nutrients and 

large soil carbon stock Nitrogen fixing Rhizobium

bacteria in legumes

Photos: Luke/Marketta Rinne



We need ruminants to convert forages

into milk and meat

Photo: Luke/Pentti Raiskio



Research covers

the entire

production

chain 

Economically

sustainable

production

Feeding and management

Feed conversion rate

Social acceptance

Feaces storage

Processing

Nutrients recycling

Manufactured feeds

(Energy, Protein, 

Minerals Vitamins) 

Atmosphere

CO2, CH4, N2O, NH3

Pollutants in surface and

subsurface drainage water

Feed production

costs & techniques

conservation

Manufactured

nutrients, 

herbicides, 

pesticides

Energy

“Soil 

nutrients”

Products

Quantity

Quality

Processing

?



The numbers of cattle have decreased dramatically in 

Finland since the 1970’s
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The amount of milk produced in Finland annually is quite

stable
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Tuotanto on vähentynyt selvästi 

vähemmän kuin eläinmäärä eli tuottavuus 

on noussut

Source: https://stat.luke.fi/

https://stat.luke.fi/


The milk production per cow keeps increasing due to 

improved genetics, feeding and management
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Mill production (litres per cow per year)

The animals in Finland are

higly productive / efficient Photo: Marcia Franco / Luke

Source: https://stat.luke.fi/

https://stat.luke.fi/


The climate and soil

characteristics set the limits to 

type of production.

Grass plays an important role in 

arable cropping.

Timothy        Meadow fescue Red clover



National health care programs cover livestock farms

• Naseva for cattle

• Sikava for pigs

• Antibiotics are not used routinely

nor for growth promotion, and only

based on a prescription by a 

veterinarian

• Use of hormones is not allowed for 

growth promotion within EU

• Finland has exceptionally strict

prortocols to prevent salmonellosis

on livestock farms

11

Comparison of antibiotics use
Source Farmers’ Union Etelä-Pohjanmaa

Finland Germany

Italy Spain



Silage and 
pasture

55 %

Cereal grains
17 %

Commercial 
concentrates 

and by-
products

28 %

Dairy cow diet in Finland 

in 2022

Source: ProAgria

12

Up to 72 % produced

on-farm



Silage is basis of dairy cow feeding in Finland

13

Proportions of different types of feeds in dairy cow rations 

in Finland. Values are presented as net energy for 1990 

and 2000 and as DM thereafter (ProAgria, 2017)

Wilkinson, J. M. & Rinne, M. 2018. Highlights of 

progress in silage conservation and future perspectives. 

Grass and Forage Science, 

doi 10.111/gfs12327. 
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What about more innovative options to provide

feed for livestock – or even food for humans?

Many possibilities are already currently

biologically and technically feasible, but

not economically competitive

The situation may change even quite

quickly - crises?

• By-products currently in good use, but

new ones keep emerging

• Biorefined grass / other biomasses

• Seaweeds, micro-algae

• Single-cell protein

• Insects, larvae

• Et cetera…

Photos: Marketta Rinne / Luke

We need all sustainable options into use!
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Infrastructures are the key to applied dairy research

14.8.2023

• Luke has two research dairy barns

• Both barns are surrounded by a farm with versatile feed

production options

• Feed production in Boreal conditions

• Currently plans in place to update the dairy cow facilities
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Research methods at Luke Jokioinen presented 

in a video:

https://www.youtube.com/watch?v=1zkQQIj6Lts

• Farm scale milk and feed 

production environment

• 120 dairy cows available for 

feed intake and milk production

measurements

https://www.youtube.com/watch?v=1zkQQIj6Lts
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Luke is responsible for the official feed evaluation work in 

Finland. See www.luke.fi/feedtables

14.8.2023

• Energy value for ruminants is calculated from the digestible organic 

matter content of the feed and presented as metabolizable energy (ME)

• Protein value is described as amino acids absorbed from the small 

intestine (MP / AAT / OIV) and protein balance in the rumen (PBV / OIV)

http://www.luke.fi/feedtables
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