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Effect of vegetation type on CLPP patterns in different horizons (Finnish samples only)
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Effect of vegetation type on CLPP patterns in different horizons (Finnish samples only)
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Effect of vegetation type on CLPP patterns in different horizons (Finnish samples only)
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Effect of vegetation type on CLPP patterns in different horizons (Finnish samples only)
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BARE CAREX ROSTRATA 

SPHAGNUM FALLAX ERIOPHORUM VAGINATUM 
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INTRODUCTION 

Peat lands cover approximat ely 20% of  t he Nort hern hemisphere and have been 

est imat ed t o harbour up t o 30% of  t he global reserves of  soil carbon. 

Cent uries of  peat land drainage and peat  ext ract ion for fuel and ot her uses 

have result ed in dest ruct ion of  over 90% of  some count ries’ peat land areas.  

 

Rest orat ion of  cut -over peat lands t o t heir funct ion as carbon sinks has obvious 

implicat ions for t he global carbon budget . Nat urally rest oring peat lands can, 

under opt imal condit ions, sust ain re-colonizat ion by bog plant  species af t er a 

short  number of  years and funct ion once more as carbon sinks. The st at us of  

t he below-ground recovery of  peat land funct ioning and microbial diversit y, 

however, is largely unknown.  

CONCLUSIONS 

Differences in peat  humificat ion and coverage by different  plant species influence both the fungal communit ies and the 

carbon source utilizat ion patterns of the microbial communit ies in regenerat ing peatlands although peatland location ( i.e. 

country of origin)  determines the underlying patterns. These results do suggest that functional recovery of the microbial 

community, at  least , in regenerat ing peatlands is slower than plant  community recovery. 

METHODS 

Fungal diversit y was assessed by PCR amplif icat ion of  a fungal rDNA ITS f ragment 2 and subsequent  analysis by denat uring 

gradient  gel elect rophoresis (DGGE). DGGE gels were analysed by binary bandmat ching using GelCompar II sof t ware 

following silverst aining, scanning and digit isat ion. Gel-t o-gel variabilit y was assessed using a marker ITS f ragment  obt ained 

f rom an organic soil. Funct ional diversit y, also commonly referred t o as t he communit y level physiological prof ile (CLPP) , 

was assessed using a variat ion of  t he MicroRespTM procedure3. Samples (300 mg)  were weighed int o individual wells of  96-

well deepwell plat es and amended wit h 15 dif ferent  14-C labelled carbon sources prior t o 48 h incubat ion at  25 ºC. Det ect ed 

14-CO2 was convert ed t o % mineralised CO2. CLPP and DGGE dat a were analysed by mult ivariat e st at ist ics. Canonical 

variat e analysis (CVA)  was applied using grouping according t o count ry, horizon and veget at ion t ype. Peat  humif icat ion was 

assessed by Fourier Transform Inf ra-Red spect roscopy und used t o dif ferent iat e horizons. 

MICROBIAL INDICATORS OF BELOW-GROUND 

REGENERATION OF CUT-OVER PEATLANDS  
Rebekka R.E. Art z, St ephen J. Chapman, Ian C. Anderson and Colin D. Campbell 
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Fungal populat ions as assessed by DGGE of  fungal ITS f ragment s changed 

visibly t hrough peat  horizons (Figure 2) . CVA showed t hat  dif ferences in 

peat  fungal populat ions were most ly discriminat ed by grouping according 

t o count ry of  origin (Figure 3A) . Reasonable discriminat ion was also found 

bet ween horizon dept hs (Figure 3B)  wit h t he undist urbed cat ot elm 

samples being most  dist inct .  

Carbon subst rat e ut ilisat ion pat t erns in CLPP were also dif ferent  in 

dif ferent  peat  horizons (Figure 4) . Analysis by CVA showed t hat , for 

CLPP, best  separat ion was also achieved wit h count ry of  origin as 

grouping fact or (Figure 5A) . Bet t er separat ion t han for t he fungal 

populat ions also occurred using grouping by horizon dept h (Figure 5B) .  

Alt hough fungal and funct ional diversit y in t he regenerat ing peat  sit es 

were most  af fect ed by count ry-specif ic dif ferences, it  was possible t o 

visualise shif t s according t o peat  humif icat ion or veget at ion by dif ferent  

bog plant  species. An example for t he Finnish sit es is shown below (Figure 

6) . The spread and direct ion of  change of  t he CLPP pat t ern can be 

observed especially in t he plant -af fect ed peat  layers.  

Acknowledgements: This work was funded as part  of  t he RECIPE init iat ive t hrough an EU Framework 5 grant  (EVK2 -CT-

2002-00154)  

We invest igat ed bot h t he diversit y of  fungal 

communit ies (as primary degraders of  plant  

lit t er)  and t he funct ional diversit y of  peat  

microbial communit ies at  f ive European cut -

over peat land sit es (Figure 1)  wit h gradient s of  

nat ural regenerat ion (Table 1) . The 

invest igat ion focused on whet her, as has been 

proposed recent ly1, t he microbial communit y 

st ruct ure in rest ored peat lands is slower t o 

recover t han t he veget at ion. 

APPROACH & HYPOTHESIS 

Figure 1 : Locat ions of  RECIPE 

regenerat ing peat land sit es 
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Figure 2: Example of  fungal ITS DGGE prof iles for 

Finnish sit e C. Numbers designat e dif ferent  

horizons in order of  dept h (2 = plant  lit t er; 3  = 

plant  t issue; 4 = decaying plant  t issue; 6 = 

oxidised cat ot elm peat ; 8  = undist urbed cat ot elm 

peat ) . M is a DGGE marker originat ing f rom an 

organic soil. 

B 

Figure 3: Canonical variat e analysis of  DGGE pat t ern 

dif ferences according t o count ry of  origin (Fig. A)  or 

peat  horizon (Fig. B)  

Figure 4: Example of  a CLPP 

prof ile for Finnish sit e C. See 

legend for Figure 2 for 

explanat ion of  t he horizons. 

There was insuf f icient  mat erial 

of  Horizon 2 for analysis. Error 

bars represent  SD of  n = 3. 
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Figure 5: Canonical variat e analysis of  CLPP pat t ern dif ferences according t o count ry of  origin (Fig. A)  or peat  

horizon (Fig. B)  

Figure 6: Effect  of  veget at ion t ype on CLPP pat t erns in t he dif ferent  peat  horizons of  t he Finnish sit es. 

Peat  horizons were designat ed according t o FTIR pat t erns. Horizons are indicat ed by t he size of  t he 

symbols wit h t he largest  symbol represent ing horizon 3. 

http:/ / www.macaulay.ac.uk/ RECIPE 

Cont act : r.art z@macaulay.ac.uk 

Table 1.  RECIPE peatland site locations and vegetation gradients

Bare peat10Aitoneva, FinlandFI_E

Sphagnum fallax (+others), wet10Aitoneva, FinlandFI_D

Carex rostrata, wet10Aitoneva, FinlandFI_C

Eriophorum vaginatum, dry10Aitoneva, FinlandFI_B

Eriophorum vaginatum, wet10Aitoneva, FinlandFI_A

S. fallax (continuous), P. strictum, P. 

commune, E. vaginatum, Vaccinium spp.

>40La Chaux d’Abel, SwitzerlandCH_C

IntermediateIntermediateLa Chaux d’Abel, SwitzerlandCH_B

S. fallax (discontinuous), Polytrichum strictum, 

P. commune, E. vaginatum, Potentilla erecta

5-10La Chaux d’Abel, SwitzerlandCH_A

S. fallax, E. angustifolium, E. vaginatum, 

Calluna vulgaris

>50Russey, FranceFR_C

S. fallax, E. angustifolium, E. vaginatum (rare)5-10Russey, FranceFR_B

Bare peat5-10Russey, FranceFR_A

Eriophorum vaginatum (10-20 %)5-10Baupte peatland, FranceFB_B

Bare5-10Baupte peatland, FranceFB_A

Sphagnum spp. (e.g. palustre, capillifolium, 

fallax; >80%), Mollinia spp.; other mosses

>50Middlemuir Moss, UKSC_D

Eriophorum angustifolium (> 70%), E. 

vaginatum (5-10%), Sp. fallax (15-20%)

5-10Middlemuir Moss, UKSC_C

Sphagnum fallax(> 95%)5-10Middlemuir Moss, UKSC_B

Bare peat< 5Middlemuir Moss, UKSC_A

VegetationTime (y) since 

abandonment

LocationSite 

descriptor

Bare peat10Aitoneva, FinlandFI_E

Sphagnum fallax (+others), wet10Aitoneva, FinlandFI_D

Carex rostrata, wet10Aitoneva, FinlandFI_C

Eriophorum vaginatum, dry10Aitoneva, FinlandFI_B

Eriophorum vaginatum, wet10Aitoneva, FinlandFI_A

S. fallax (continuous), P. strictum, P. 

commune, E. vaginatum, Vaccinium spp.

>40La Chaux d’Abel, SwitzerlandCH_C

IntermediateIntermediateLa Chaux d’Abel, SwitzerlandCH_B

S. fallax (discontinuous), Polytrichum strictum, 

P. commune, E. vaginatum, Potentilla erecta

5-10La Chaux d’Abel, SwitzerlandCH_A

S. fallax, E. angustifolium, E. vaginatum, 

Calluna vulgaris

>50Russey, FranceFR_C

S. fallax, E. angustifolium, E. vaginatum (rare)5-10Russey, FranceFR_B

Bare peat5-10Russey, FranceFR_A

Eriophorum vaginatum (10-20 %)5-10Baupte peatland, FranceFB_B

Bare5-10Baupte peatland, FranceFB_A

Sphagnum spp. (e.g. palustre, capillifolium, 

fallax; >80%), Mollinia spp.; other mosses

>50Middlemuir Moss, UKSC_D

Eriophorum angustifolium (> 70%), E. 

vaginatum (5-10%), Sp. fallax (15-20%)

5-10Middlemuir Moss, UKSC_C

Sphagnum fallax(> 95%)5-10Middlemuir Moss, UKSC_B

Bare peat< 5Middlemuir Moss, UKSC_A

VegetationTime (y) since 

abandonment

LocationSite 

descriptor
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RESULTS & DISCUSSION 

 


