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Coordinate and promote national commitments to 
secure and use farm animal genetic resources in a 
Nordic perspective. 
 
Information and knowledge center for conservation 
and sustainable use of farm animal genetic 
resources. 
 
Cooperation partner in breeding and conservation of 
genetic diversity of farm animal resources. 
 

NordGen Farm Animals 
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History 

1992 Convention on Biological diversity 

1995 FAO CGRFA 

2007 Global Plan of Action for AnGR 

NGH Netværk  1984 

2010 Nagoya Protocol 
2015 2nd SoW AnGRFA 

2007 SoW AnGRFA 

NGH 1994 

NordGen 2008 

NKM Conference  1978 
1980 FAO conference on AnGR 
1980 EAAP working group on AnGR 

NCM Working group on AnGR 1980 

Nordic Genebank for Animals1991 

National reports 1980-1984 



NordGen´s role 
Knowledge and ressource center 
Support and develop national expertise and activities  

In cross-disciplinary collaboration with 
-  National stakeholders 
-  University and research organisations 
-  Public-private partberships 

Conservation 
Status 
Maintaining diversity 
Characterisation 

Sustainable use 
Active populations 
Adaptation 
Niche 



Climate change adaptation 
Knowledge and ressource center 
Support and develop national expertise and activities  

In cross-disciplinary collaboration with 
-  National stakeholders 
-  University and research organisations 
-  Public-private partberships 

Maintaining genetic 
diversity as an adaptive 
potential 

Public-private partnerships  
for sustainable use of AnGR 
in adaptive action 



Joint report from 5 
Research networks 
 
 
 
 
 
Policy brief 
 
 
 
 
 
 
 
 
 
Actions Plans in progress 

Climate change and primary industries
Impacts, adaptation and mitigaton in the Nordic countries

Ved Stranden 18
DK-1061 Copenhagen K
www.norden.org

Climate change is expected to have a profound impact on natural 
resources, and thus on the primary industries (agriculture, 
forestry and fisheries) in the Nordic countries. Climate change 
induces risks but also creates possibilities for new production 
systems on land and in the ocean. Climatic changes also 
represent great challenges for policy-making and management 
regimes. The current knowledge base on natural resources in the 
Nordic region needs to be expanded to fully address the impacts 
of climate change. In particular it is important to address the need 
for improved policies and new policy instruments. The research 
programme Climate Change Impacts, Adaptation and Mitigation 
in Nordic Primary Industries is a coordinated set of thematic 
research networks with the objective to create a Nordic knowledge 
base on climate change interactions with primary industries in 
the Nordic region.

Climate change and primary industries
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Climate change effects 
Climate 
-  Agriculturally unique zone 
-  ”Improved” climate for plant production 
-  Extreme weather events 
-  Larger changes in the north 
-  Long wet winters 
-  Long days in summer 

Feed and rouphage 
-  Variable quality and quantity 
-  Fluctuating prices 
-  Longer grazing season 

Diseases 
-  New pathogens and/or vectors 

Heat stress 
-  Warmer region 
-  Extreme weather events 
-  Intensive vs. Extensive production 



Disease prevalence 

• Pathogens and vectors 
–  Increase their fitness in Nordic region 
–  ”New” diseases 

• E.g. Blue Tongue 

Days with potentially infectious midges – www.nordrisk.dk 

2008 2038 2058 



Challenge vs. trend 

• Challenge 
–  Population growth 
–  Climate change 
–  Food security 
–  Self sufficiency 
–  Use of resources 

•  Trend 
–  Increasing import 

•  Food and feed 

–  Decreasing self-
sufficiency 

–  Decreasing land use 
–  Increasing meat 

consumption 
–  Reduced use of by-

products 



Adaptation 

• New crops, e.g. protein crops 
• New feed sources 
• Technological developments 

– Housing, Feed, Surveilance 

• Climate tolerance 
– Breeding  

• Diversified production 
–  Intensive and extensive 



Genetic resources 

•  Promote genetic adaptation to changing 
climates 
–  Use available genetic resources 
–  Use technologically most efficient methods 

• GS-introgression 
–  Introgress desirable traits to a breed 

• Genomic Selection 
–  State-of-the art selection within breed 

•  Utilise resources best suited 
–  More emphasis on  

•  feed efficiency 
•  temperature tolerance  
• disease resistance 



Dairy breeds 
from conservation to use 

•  Genetic characterization of a herd of the 
endangered Danish Jutland cattle 

•  C. Pertoldi, D. C. Purfield, P. Berg, T. H. Jensen, O. S. 
Bach, R. Vingborg, and T. N. Kristensen 

•  J ANIM SCI June 2014 92:2372-2376; 



Nina A. Poulsen1, Mette K. Larsen1, Maria Glantz2, Marie Paulsson2, Gerd E. Vegarud3, Tove G. Devold3, Juha Kantanen4, Anne Pihlanto4, Bryndís E. 
Birgisdottír5, Linn F. Groeneveld6, Peer Berg6, Lotte B. Larsen1 
 

1Department of Food Science, Aarhus University, Denmark, 2Department of Food Technology, Engineering and Nutrition, Lund University, Sweden, 3Department of Chemistry, 
Biotechnology and Food Science, Norwegian University of Life Sciences, Norway, 4Biotechnology and Food Research, MTT Agrifood Research Finland, Finland, 5Department of Food 
Science and Nutrition, University of Iceland, Iceland, 6NordGen - Nordic Genetic Resource Center, Norway 

NordMilk – Nordic network on 
characterization of milk from 
indigenous Nordic cattle breeds 

Molecular characterization of the Nordic breeds suggests that they 
are genetically distinct and show different allelic and genotypic 
frequencies for example at the casein loci. This could be reflected in 
distinct milk composition among breeds, which could facilitate 
development of niche dairy products. Genetic analyses using the 
bovine HD chip will provide new understanding of the genetic basis 
of these traits in indigenous Nordic cattle breeds. 

The newly established NordMilk Research Network is a scientific network exploring the characterization of milk from indigenous Nordic cattle 
breeds. The aim of the network is to contribute to fulfilling biodiversity conventions through genetic and phenotypic characterization of milk 
from Nordic indigenous cattle breeds. This is considered as a step towards developing dairy niche products from these breeds and thereby 
sustainable use and conservation of genetic resources.  

Objectives 
•utilize synergies between Nordic 
research groups on genetic and 
phenotypic characterization of milk 
from the Nordic indigenous cattle 
breeds by coordinating and creating 
national and joint projects  

•promote development of dairy niche 
products from the Nordic indigenous 
cattle breeds  

Interested in collaboration? 
Please contact us and visit www.nordmilk.nordgen.org for more information 

Development of dairy 
niche products based 

on milk from 
indigenous Nordic 

breeds NordGen 

MTT 
Lund 

University 

Norwegian 
University 

of Life 
Sciences 

University 
of Iceland 

Aarhus 
University 

NordMilk 
Research 
Network 

National funding in the different Nordic countries has ensured that 
milk from the indigenous breeds can be collected and characterized 
in order to document if milk originating from indigenous breeds 
have desirable characteristics of nutritional and/or technological 
value that can be exploited in specific dairy products, like drinking 
milk, butter, cheese or fermented dairy products. 
 

MILK 
Detailed analyses of  
the nutritional and 
technological properties 
of milk 
 

LEADS TO 
Improved basis for 
conservation of  native 
Nordic breeds  
 

DNA 
Genetic parameter estimation and genome wide 
association study 
 



NordMilk 
•  Functional characterisation of milk from native dairy 

breeds 

NordMilk 
Nordic Network among  
  research institutes 

NordGen secretariat 
Objectives 

Sharing expertise 
Coordinate analyses 

 

Nordic breeds genetic diverse 
Little known on functional differences 

E.g. non-coagulation common 
In Red breeds 



Brown Bee 

•  Native to all Nordic countries 
•  Endangered in all countries 

•  Mapping Status and Challenges 



Brown Bee 
• Next step: Action Plan 

–  Status report 
–  National stakeholders 

–  Conservation 
•  Trans-boundary breed 
•  Small national programs 
• Characterisation 

–  Sustainable use 
• Bee keepers 
•  Selection 
• Markets 
• Production areas 



Hvam Poultry Gene Bank 
•  Live (in-vivo) gene bank with 9 lines 
•  Norwegian Genetic Ressource Center 

initiated project to establish recording 
•  NordGen contributes to 

– Establish database 
•  Pedigree 
•  Data recording 

– Hen weights 
–  Egg weights 

•  Development of inbreeding 



Poultry semen collection and 
freezing 

•  Lack of expertise in Nordic countries 
•  Many native poultry breeds 
•  Many small scale breeders 

•  Course 
–  Establishing expertise on semen collection and 

semen storage 
–  Prof. Konstatin Tselutin 



Sustainable use 
•  More emphasis on active populations 

– Low effective population sizes 
•  Loss of within breed diversity 

– Trend towards fewer and global breeding 
companies 

•  Fewer breeds – loss of between breed diversity 
•  Not breeding for Nordic conditions 

– No poultry breeding in Nordic countries 
–  Fewer pig breeding companies 
– Merges in dairy cattle breeding 



Sustainable small scale 
breeding 

•  Seminar 
–  Identifying challenges and opportunities for 

small scale breeding organisations 
•  Case studies 

– Specific analysis of selected cases 
– Dairy 

•  Icelandic Dairy Cattle 
– Sheep 

•  Finnsheep 



Optimal Contribution Selection 

• Software 
–  EVA 

• Courses 
• Consultancy 
• Developments 

– University collaboration 
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Inbreeding status and 
conservation possibilities of 
the endangered Faroese 

Horse 
 Peer Berg 

Anne Præbel 
Dorthea Joensen 



History 

• Faroese horse 
– Arrived to Faroe Islands 

• 762 Irish monks 
• Up to 1100 by settlers 

• Extensive use 
– Gathered when needed 
– Otherwise left alone 

• Around 1800 app. 800 horses 
• Today 63 horses (from 5 horses in the 

1960’s) 



Inbreeding 
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Effective population size 

• Reference: Horses born 1995-2012 

• Complete pedigree   Ne = 8.7 

• Pedigree 1975-2012   Ne = 9.4 

• Pedigree 1985-2012   Ne = 34.3 



Conclusions 

• Small endangered breed 
–  Severe bottleneck 

• Ne critically low 
–  Increasing 
– Pursue options to expand population 

• Optimal contribution selection 
recommended 
– Minimises long-term rate of inbreeding 

• Monitor fitness related traits 



Norsk Lundehund 

 Lundehund 
- 

Lundefugl (Puffin bird) 



Lundehund 


