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There are many definition of soil they common 

features are: 

 

 soil is upper part of earth 

 soil is three phase system consist from solid, liquid 

and gas phase 

 solid phase consist from mineral and organic part 

 soil formation is product of geological substrate, 

climatic conditions and biota 

 most of decomposition in terrestrial ecosystem take 

place in soil  

 soil support belowground part of plant, provide 

water and nutrients and hence plant growth 

 

Soil is often underestimated 



Mineral soil 

Particles of 

different size 

 

sand (>0,02mm) 

sil  (silt) 

clay 
(<0,002mm) 

 

These particles 

form soil 

aggregates 

 presssure 
(kPa) 

Pores 
diameter 

   

Water 
saturation 

0.1 3mm    

WFC 10-33 3-4µm    

WP  1500 0.2µm    

Dry soil 10
5
 -    

      

 

 

WP         WFC                porosity 

Soil is a large storage pool of water  



6 dams on Vltava river c. 820 mil m3  (maximal volume) 

Soil water in watershed c. 3370 mil m3  steady state 6740 mil m3 max. 

 



moře 

les 



1012kg 

109t Tt 



Why soil carbon ? 



Diversity of soil biota 

 

43  

plant  

species 

 

On few m2 at least  170 species of soil eucaritic organism, but some 

groups neglected so realistically 2-3 times more. 

Belowgroud 

diversity larger 

than 

aboveground 



Soil formation is affected by 

geological substrate 

climatic conditions 

vegetation and other biota 

 







Humus foms 
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Evropean Worms in North America 

před 





Frost  floding      water percolation      evaporation 







 

Comparison of  soil development under various plantations.  

spontaneous 

alder 

lime 

oak 

spruce 

pinus 

larch 
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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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Soil fauna  macrofauna  mico - mesofauna 



accumulated in soil

litter remaining on soil surface

respirated & leached
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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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g

l 

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) 



How we can use remote snesing in soil studies 

a) study soil profile or samples  in the lab 

b) study of soil on landscape level (from plane, satelite etc) 

 

  
spontaneous 

alder 

lime 

oak 

spruce 

pinus 

larch 





What are the possibilities for remote sensing? 

Bare soil 
Soil under vegetation 
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y = 21.151Ln(x) - 33.306

R2 = 0.5676
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y = 3.3002x + 2.8123
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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 



C stock=-9.2256+(2.681*chlorophyll content) +(1.6388*tree height) 
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