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Why soil carbon ?



Main questions:

What is overall carbon storage in various reclaimed 
and non reclaimed post mining site.

1) How is the distribution of SOM in  in soil profile in 
these sites

2) How the soil biota and litter quality affect SOM 
distribution in soil profile

3) How C distribution in soil profile effect other 
ecosystem function (microbial activity, soil physic 
etc.)

4) What remote sensing can bring to study soil 
vegetation relationship in disturbed sites



1 km

Chronosequences of 
reclaimed and 
unreclaimed plots in 
Sokolov coal mining 
district.

Tailings are formed 
by tertiary alkaline 
clay sediment (pH 
8). 



Comparison of  soil development under various plantations. 
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Germany

Czech Republic

Poland

Austria

Location of study area and pictures of spontaneously developing sites 
(age of 11, 15 and 41 years).



Reclaimed sites (alder plantations) heaped 14, 23 and 42 years ago



reclaimed unreclaimed



Reclaimed site
20 year old



Spontaneous succession - unreclaimed 20 year old



Spontaneous succession   - 40 years old plot
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prismatic spherical

Light POM 0.34±0.21 0.84±0.55

Bounded light POM 0.18±0.12* 1.34±0.43*

Other aggregates                 Earthworm created aggregates



In short term gut passage increased microbial respiration of 
excrement
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Priming effect is much bigger if liter is not mixed in soil
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Scheme of experimental microcosms preparation and inoculation 
with various groups of soil fauna. 

Two types: reclaimed unreclaimed
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Alder litter

Salix litter
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Effect of SOM accumulation on soil water budget
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Plant community
changes

presence humus layer
is strongest predictor of 

these groups 
(discriminant analysis, 
backward selection)
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What are the possibilities for remote sensing?

Bare soil
Soil under vegetation





y = 21.151Ln(x) - 33.306

R2 = 0.5676
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y = 3.3002x + 2.8123

R2 = 0.251
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Both chlorophyll 
content 
and tree height give
significant correlation 
with C storage in soil.

Tree height and 
chlorophyll are not 
correlated
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Conclusion

Soil fauna mainly earthworm activity is essential for 
accumulation of C in mineral layer. 

Hardly decomposable litter (with higher C/N ration), accumulate 
more in soil when processed by soil fauna. 

Trees producing easy decomposable litter support larger 
densities of soil macrofauna, than trees producing hardly 
decomposable litter, which result in higher bioturbation in the 
former ones.  

Incorporation of OM in to mineral soil change other soil 
properties. 

Leaf quality correspond with C storage as well, which bring 
some potential to estimate C storage from leaf quality using  
remote sensing
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