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Plant litter chemistry is an important predictor of litter 
decomposition. Understanding how Sphagnum  litter chemistry 
controls carbon (C) mineralization is essential for 
understanding potential interactions between environmental 
changes and C mineralization in peatlands.

We aimed to separate the effects of phenolics and
structural polysaccharides on decay of Sphagnum litter.
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Introduction

We measured aerobic microbial respiration of different moss litter 
types in a lab environment. We used chemical treatments to step-
wise remove the chemical compounds thought to be important in 
decay-resistance in three taxonomically distant moss genera 
(Sphagnum, Leucobryum  and Polytrichum). The last experiment  
focused on the effect of Sphagnum-specific cell-wall pectic 
polysaccharides on C and N mineralization of cotton grass leaf litter.

Materials & Methods

Results

Polymeric lignin-like phenolics, removed by 
chlorite treatment, play:
• a minor role in decay resistance of Sphagnum

• but a great role in Polytrichum & Leucobryum

Therefore Sphagnum  cell-wall polysaccharides 
(represented by the chlorite-treated litter)  resist 
the microbial decomposition in contrast with the 
other two mosses.
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Carboxyl groups (COOH) of 
cell-wall-bound pectin-like 
polysaccharides resisted 
decay in Sphagnum litter 
but served as a C-source in 
Leucobryum litter.

These negatively-charged 
pectin-like polysaccharides 
are easily hydrolysable and 
release into the solution as 
so-called "sphagnan".



 

Effects of adding sphagnan  and chemically 
similar polygalacturonic acid (PGA)  to the 
cotton grass (Eriophorum) leaf litter:


Sphagnan, compared to PGA, did not serve 
as C-source but instead, it inhibited C and 
N mineralization of cotton grass litter 
resulting also in accumulation of DON.
Binding of extracellular enzymes by negatively 
charged and branched molecules of sphagnan 
is the expected inhibitory mechanism.

Conclusions



Our results emphasize the role of polysaccharides in resistance to, and active 
inhibition of, microbial mineralization in Sphagnum-dominated peatlands.

Background: leaf structure of Sphagnum magellanicum viewed as phenolic fluorescence excited by UV radiation.

In plant litters, these properties are usually attributed to phenolics (lignin, 
polyphenols). An important question arisen: do the quality and the microbial 
decay rate of the polysaccharides respond differently to environmental 
processes than phenolics?


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