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NordGen	  –	  the	  Nordic	  Genetic	  Resource	  Center	  

•  Joint	  Nordic	  institute	  under	  the	  Nordic	  Council	  of	  
Ministers	  

•  3	  sectors:	  Plants,	  Farm	  Animals	  and	  Forest	  

•  Has	  an	  ex	  situ	  gene	  bank	  of	  plants	  in	  Alnarp,	  Sweden	  &	  
administers	  Svalbard	  Global	  Seed	  Vault	  

•  ‘NordGen	  Farm	  Animals’	  is	  a	  	  service	  and	  knowledge	  
center	  for	  sustainable	  management	  of	  farm	  animal	  
genetic	  resources	  for	  the	  Nordic	  countries	  

•  http://www.nordgen.org	  



•  two	  expansions	  from	  Africa	  into	  Europe	  
•  geographically	  close,	  but	  genetically	  distant	  groups	  

Apis	  mellifera	  -‐	  Out	  of	  Africa	  

De	  la	  Rúa	  et	  al.	  2009,	  Whitfield	  et	  al	  2006	  



•  before	  19th	  century:	  forest	  beekeeping	  

•  19th	  century:	  modern	  beekeeping	  with	  wooden	  hive	  boxes	  
and	  movable	  frames;	  ‘bee	  package’	  

à	  	  	  intense	  transport	  of	  bees	  and	  thus	  hybridization	  

Apis	  m.	  mellifera	  -‐	  Historic	  beekeeping	  

Photos:	  Veikko	  Hyttinen	  



Current	  status	  -‐	  Nordic	  brown	  bee	  

Photos:	  Janne	  Nurminen,	  Per	  Kryger	  

•  2011:	  NordGen	  initiated	  an	  inventory	  project	  	  
•  aim:	  document	  current	  status	  &	  conservation	  

activities	  of	  A.	  m.	  mellifera	  in	  the	  Nordic	  and	  
Baltic	  region	  



some	  excellent	  characteristics	  for	  beekeeping:	  
•  high	  winter	  hardiness	  
•  strong	  drive	  to	  collect	  pollen	  
•  high	  longevity	  of	  the	  worker	  bees	  and	  queen	  
•  flight	  strength	  even	  in	  cold	  weather	  
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BUT:	  negative	  characteristics	  
•  runny	  on	  the	  comb	  

•  high	  swarming	  tendency	  
•  aggressive	  and	  defensive	  
•  sensitivity	  to	  brood	  diseases	  	  
•  difficult	  to	  identify	  queen	  

Current	  status	  -‐	  Nordic	  brown	  bee	  

Photo:	  Per	  Kryger	  and	  ?	  



•  historically:	  Nordic	  Brown	  bee	  

•  last	  150	  years:	  Improvement	  of	  Nordic	  brown	  bee	  by	  
	  introgression	  and	  replacement	  -‐>	  endangered?	  

•  for	  example:	  1990	  >95%	  of	  40.000	  Finnish	  bee	  colonies	  
were	  mostly	  A.	  m.	  ligustica	  	  

Is	  this	  a	  problem?	  	  

Current	  state	  –	  the	  Nordic	  region	  
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•  signatures	  of	  positive	  selection	  detected:	  
•  SNP	  panel:	  genome-‐wide	  signature	  of	  positive	  
selection	  acting	  on	  ~	  10%	  of	  genes	  	  (Zahed	  and	  Whitfield	  
2008)	  

•  40	  genomes:	  strong	  signatures	  of	  positive	  selection	  
(Hapur	  et	  al.	  2014)	  

Good	  reason	  to	  believe	  Apis	  is	  locally	  adapted	  
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•  Yes!	  	  
•  because	  we	  are	  losing	  populations	  of	  bees	  that	  have	  

unique	  combinations	  of	  traits	  that	  are	  adapted	  to	  specific	  
local	  environments	  

•  Bee-‐specifics	  exacerbate	  the	  problem:	  

•  Sex-‐determination:	  haplodiploidy	  -‐>	  high	  degree	  of	  
inbreeding	  leads	  to	  collapse	  of	  population	  quickly	  

•  mating	  system	  makes	  controlled	  breeding	  difficult	  

Do	  we	  have	  a	  problem?	  



Back	  to	  the	  Nordic	  brown	  bees	  

Photos:	  Janne	  Nurminen,	  Per	  Kryger	  

Not	  clear:	  	  
•  which	  of	  the	  negative	  characteristics	  are	  universal	  
•  which	  of	  them	  are	  due	  to	  using	  the	  wrong	  ecotype	  

•  which	  of	  them	  can	  be	  remedied	  by	  A.	  m.	  mellifera-‐
specific	  management	  

•  to	  what	  degree	  inbreeding	  is	  a	  problem	  in	  specific	  
colonies	  

•  which	  colonies	  are	  “pure”	  	  
(only	  small	  scale	  studies;	  Jensen	  et	  al	  2005)	  



a)  detect	  populations	  with	  declining	  effective	  population	  sizes	  
in	  need	  of	  introduction	  of	  new	  genetic	  material	  	  

b)  identify	  pure	  A.	  m.	  mellifera	  colonies	  for	  breeding	  purposes	  

c)  detect	  differential	  gene	  expression	  between	  healthy	  and	  
parasitised	  colonies,	  which	  may	  be	  useful	  to	  predict	  the	  
'health'	  of	  a	  population	  	  

d)  identify	  the	  genetic	  basis	  of	  important	  production	  traits	  

e)  	  identify	  selective	  sweeps	  and	  adaptation	  of	  different	  A.	  m.	  
mellifera	  populations	  to	  various	  environments	  

Genomic	  data	  can	  help	  to	  

see	  Zayed	  2009	  



members	  of	  the	  NordGen	  Brown	  bee	  working	  group:	  

•  Bjørn	  Dahle,	  Senior	  Adviser,	  Norwegian	  Beekeepers’	  Association,	  Norway	  	  

•  Per	  Ideström,	  Chairman	  of	  Association	  and	  Project	  NordBi,	  Sweden	  

•  Armads	  Krauze,	  Chairman	  of	  Latvian	  Beekeepers	  Association,	  Latvia	  

•  Per	  Kryger,	  Senior	  Researcher,	  Aarhus	  University,	  Denmark	  

•  Lauri	  Ruottinen,	  Reseacher,	  MTT	  Agrifood	  Research	  Finland,	  Finland	  

Thanks!	  
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