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l  Plant-­‐microbe	
  interac/ons	
  
l  Li2er	
  quality	
  
l  Organic	
  ma2er	
  decomposi/on	
  
l  Nutrient	
  availability,	
  soil	
  carbon	
  and	
  nitrogen	
  

l  Increased	
  soil	
  temperature	
  

	
  

What	
  about	
  belowground	
  communi-es	
  if	
  vegeta-on	
  
changes	
  due	
  to	
  warming?	
  



Hypotheses:	
  
	
  
1)  Direc/onal	
  changes	
  in	
  vegeta/on	
  due	
  to	
  warming	
  

consistently	
  affect	
  belowground	
  microbial	
  community	
  
composi/on	
  (bacteria,	
  fungi)	
  

2)  An	
  increase	
  in	
  shrubs	
  will	
  result	
  in	
  a	
  more	
  closed	
  
nitrogen	
  cycle	
  as	
  a	
  consequence	
  of	
  increased	
  ecto	
  and/
or	
  ericoid	
  mycorrhizal	
  fungal	
  associa/ons	
  	
  

	
  



Barrow	
  
Atqasuk	
  

	
  
	
  
	
  
	
  
	
  
	
  

Alexandra	
  Fjord	
  
	
  
	
  
	
  

Zackenberg	
  
	
  

Audkuluheidi	
  
Sornfelli	
  

	
  
	
  
	
  

Endalen	
  
Adventdalen	
  
	
  
Latnjajaure	
  
Paddus	
  
	
  
Kilpisjärvi	
  
	
  
Dovre	
  
Finse	
  
	
  
	
  	
  

ITEX	
  sites	
  
(13	
  sites,	
  19	
  exp):	
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Mineral	
  layer	
  

•  Soil	
  proper/es	
  

•  Sequenced	
  bacterial	
  16S	
  rRNA	
  

•  Sequenced	
  fungal	
  ITS	
  

•  Quan/fica/on	
  of	
  genes	
  in	
  
inorganic	
  N	
  cycling	
  

	
  

•  Sequenced	
  bacterial	
  16S	
  rRNA	
  

•  Sequenced	
  fungal	
  ITS	
  

Soil	
  cores	
  and	
  vegeta-on	
  data	
  from	
  ITEX	
  network:	
  

•  Only	
  Latnjajaure	
  



Permanova:	
  Site	
  (R2	
  0.54)	
  	
  	
  	
  Dura/on	
  (R2	
  0.04)	
  	
  	
  	
  Warming	
  (R2	
  0.015)	
  

1.	
  Growth	
  form	
  
l  Deciduous	
  (D)	
  shrubs	
  
l  Evergreen	
  (E)	
  shrubs	
  	
  
l  Forbs	
  (F)	
  
l  Grasses	
  (G)	
  
l  Sedges/Rushes	
  (SR)	
  	
  
l  Lichens	
  and	
  Mosses	
  
	
  
2.	
  Mycorrhizal	
  associa-on	
  	
  

l  ecto-­‐	
  (EM)	
  
l  ericoid-­‐	
  (ERM)	
  
l  arbuscular	
  mycorrhiza	
  (AM)	
  
l  alterna/ve	
  associa/ons	
  (ALT)	
  
l  non-­‐mycorrhiza	
  (NM)	
  	
  

Vegeta-on	
  analysis	
  based	
  on	
  func-onal	
  groups	
  



Bacteria	
  and	
  Fungi	
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Bacterial	
  communi-es:	
  11	
  500	
  OTUs	
  
	
  
Fungal	
  communi-es:	
  5	
  000	
  OTUs	
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Bacteria:	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Fungi:	
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(Hallin	
  et	
  al.	
  2018	
  Trends	
  Microbiol.)	
  



Concatenated	
  matrix	
  of	
  all	
  N	
  cycling	
  gene	
  abundances	
  

*	
  
*	
  *	
  

*	
  
*	
  
*	
  *	
  

*	
  

*Shrub	
  increase:	
  detailed	
  study	
  on	
  these	
  sites	
  	
  



Conclusions	
  
	
  
•  Strong	
  site	
  effect	
  on	
  vegeta/on	
  and	
  microbial	
  
community	
  composi/on	
  

•  Warming	
  effect	
  on	
  some	
  plant	
  groups,	
  but	
  not	
  
at	
  all	
  sites	
  

•  Warming-­‐induced	
  changes	
  in	
  vegeta/on	
  not	
  
reflected	
  in	
  microbial	
  community	
  composi/on	
  

•  Gene/c	
  poten/al	
  for	
  N	
  cycling	
  not	
  affected	
  by	
  
warming	
  



	
  
But….	
  

•  Warming	
  affected	
  fungal	
  communi/es	
  at	
  Latnjajaura	
  
(talk	
  by	
  Jaanis	
  Juhanson)	
  

•  Warming	
  affects	
  on	
  bacterial	
  and	
  fungal	
  networks	
  
(talk	
  by	
  Mathilde	
  Jeanbille)	
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Bacterial	
  diversity:	
  




