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Assessing cutover peatland regeneration by combineaddicators: organic
matter composition, bacteria, and testate amoeba®(otista).

F. Laggoun-Défargé, E. Mitchell?, D. Gilbert®, L. Comont!, S. Gogd, J.-R. Disnar, C.
Défarge’, N. Lottier®, M. Hatton®, B.G.Warner*, A.Buttler >%’

YSTO, UMR 6113 CNRS — Univ. Orléans, BP 6759, 4508léans cedex 2, France.
2WSL, Ecosystem Boundaries Research Unit, Stati€@H; 1015 Lausanne, Suisse/Switzerland.

3Lab. Biologie Environnementale, EA 3184 (USC INRAs Franche Comté), 25211 Montbéliard cedex,
France.

“Dept Earth & Envir. Sc., Univ. Waterloo, Ontario2N3G1, Canada

°EPFL, ECOS, Station 2, CH - 1015 Lausanne, SuiSsetzerland

®WSL, Community Ecology Research Unit, Station 2, CH)15 Lausanne, Suisse/Switzerland
"Chrono-Ecologie, UMR 6565 CNRS—Univ. Franche-Cora#)30 Besancon cedex, France

In order to refine management strategies for cut@eatlands, more information is needed on (1)
processes controlling long-term carbon sequesiratioing peatland regeneration and (2) patterns of
changes in the structure of different taxonomiaugsof communities in relation with the biochemical
characteristics of the peat OM. These were the maats of the EU-funded project RECPH the
present work, we focused on testate amoebae (Rjptimcteria, and biochemical characteristics of
peat OM. These indicators, which are generallycoossidered together in peatland restoration studies
are likely to provide valuable information on biegéemical processes occurring in the regenerating
soil.

In typical plant communities re-colonising a cutopeatland in the Swiss Jura Mountains, we studied:
1) the depth-related changes of biochemical andomiorphological characteristics of peat OM, 2)
the bacteria C biomass at different depths, artde8abundance, diversity, and community structfire o
testate amoebae living in tf8phagnum mosses at the surface. An unexploited area op#a¢land
was also studied as a reference.

Results showed contrasting biochemical signatufepeat OM which were observed along the
regenerating profiles, allowing clear differentiastibetween the newly regenerated peat and the old
catotelm peat. Over the succession, the OM comppgif the new peat also differed: peat from the
recent regenerated sites was dominate@imagnum-derived tissues and was characterised by lesser
carbohydrate preservation and higher bacterial agsnwhile the peat from older regenerating sites
showed a heterogeneous botanical composition avet loacterial biomass.

Hemicellulosic sugars of peat OM were used for mstmicting past vegetation, i.e. mannose -
galactose for mosses and xylose - arabinose fayesed®M alteration also included the differential
biodegradation of cellulose and hemicellulose.

Surface testate amoeba communities changed fromedsait to the advanced stages of regeneration
suggesting a shift from wet and mesotrophic coowlitito drier and more acidic conditions. Species
richness and diversity increased but density dedliftom the recent to the advanced regeneration
stage and the unexploited site. Biomass and thexgeesize of species declined over the regeneration
sequence but were higher in the unexploited site.

Overall, although the spontaneous secondary suoce#s the studied cutover bog leads to an
ecosystem similar to that of the intact referentzis terms of surface vegetation, OM charactiesst
and testate amoebae continue to reflect disturlsaemsociated with peat harvesting. Nevertheless, th
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described dynamics of both microbial and biochemieaiables over the succession showed some
similarities between the advanced stage and tleeerede: higher testate amoeba diversity is asgaciat
with better carbohydrate preservation and hetergeas botanical composition of the regenerated
peat. This combination of indicators therefore piles a more complete assessment of the present and
recent past ecological conditions that could beafale for the management of cutover peatlands.



