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Why soil carbon ?
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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 soill proflle In
these sites ,

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

F..

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

4). What remote sensing can bring teistudy soil
vegetation relationship in disturbedisites

= .



Chronosequences of
reclaimed and '
unreclaimed plots in
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Comparison of soil development under various plantations.
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Location of study area and pictures of spontaneously developing sites
(age of 11, 15 and 41 years).
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Reclaimed sites (alder plantations) heaped 14, 23 and 42 years ago
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Spontaneous succession - 40 years




Soll faun
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Accessible for
macrofauna

Macrofauna
excluded

W accumulated in soil
O litter remaining on soil surface

O respirated & leached



% of C lost from microcosm
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Other aggregates

prismatic spherical
Light POM 0.3410.21 0.84+0.55

Bounded light POM 0.18+0.12* 1.34+0.43*
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Priming effect is much bigger if liter is not mixed in soll
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Two types: reclaimed unreclaimed

Litter from 20 years
old post mining site

Inoculation by
suspension of

A fermentation layer
L jfrom site of litter

~ collection

deep freezing
-40°C 24 h

Mineral spoil heaped
~in post mining sites
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Scheme of experimental microcosms preparation and inoculation
with various groups of soil fauna.
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Salix litter

: . e e & P s :
labée 1. Carbon content in the mineral laver and changes of carbon SLogk i e Biter and mimeral layers {mean £ SI)) of feld
micTtorosms exposad for one vear either in the alder plantation (A} or in sites covored by spontanecus succession (5) supplied either
with alder litter or fitter from a spontanecus site (the first letter marks the exposition site, the second letter marks the litter used in

microcosms), which were sither accessible (-1} or non accessible () to seil macrocauna,
C content C stock increase Costock loss Total C loss
in mineral layer in mineral layer from litter layer

(%) (g box-1) (g box=1) (g box—1}

AAY 4.49 4 0.98 0.47 £ 0.11*% 6:83 4 1.82 6.36 + 1.67

AA- 3.16 +£ 0.19 0.24 £ D.04* 616 + 1.34 592 X+ 137

ARy 3.46 4 0.10 0.30 £ 0.04 6.44 4+ 0.30 615 4+ 0.41

AR 3.10 + 047 023 + 0.11 6.04 4+ 060 5.86 X 0G0

SA4 2.40 4 0.36* 013 £ 0.10 T.07 £ 0.56 7.14 X+ 046

SA- 3.94 4 0.12% 024 + 0.03 7.099 4 0.26 7.75 £ 020

B 55+ 247 £ 0.21 0.09 £ 0.00* 4.34 4 1.28 435 4 1.28

58 2,11 £ 0.16 .03 £ 0.02° 4.50 = 0.52 147 &+ 0,54

Threeway ANOVA F P P P F P F P
Site 1988 0, 00Hs 24.70 0.0z .53 04791 .11 .7504
Litter L.TG 0,024 8.E8 00083 1256 0.0028 1065 00052
Macrofauna L78 02024 2.59 01281 001 00425 .00 09600
. o Site x litter 0.0 o710 0.16 06908 045 0.007T7T 807 0.0l
: ” Bite x macrofauna 5749 00284 567 00310 0,06 03418 052 04441
/ —_—_——— Litter x macrofauna .07 0. 74934 ool 0.9371 002 (0.00:31 001 0.0003
All factors Interaction 586 00286 4.05 0.0419 0.20 0. GE00 0.o07 (.TBE3

Fig. 2. Thin soil sections from the surface of the mineral layer
zeifigu:’;f::im;ﬁ L‘;‘;‘;r‘ﬁis’:‘;m”;":’fc’;;?r';l‘;n-::;: Explanations: * Ind'u.zl.es & significant difference between fauna accessible and non a.c-.':essll:-.ie treatment {{- test, P < 0.05). The 1:_'u:|.t tom
and accessible for soil macro fauna; it was completely filled with of the table summarises F (the first column for each parameter] and F (the second column) values of three-way ANOVA for individual
earthworm cast. B — Treatment exposed in the spontanecus site factors and their interactions, n = 24

and unaccessible to soil macrofauna. Enchytraeid and mesofauns il )

excrements are marked by the arrow. Scale 1 mm.



Effect of SOM accumulation on soil water budget
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Effect of SOM accumulation on soil chemical promeyt
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What are the possibilities for remote sensing?

Soil under vegetation

Bare soll
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Litter quality correspond with foliage

y = 21.151Ln(x) - 33.306
R%=0.5676
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C stock=-9.2256+(2.681*chlorophyll content) +(1.6388*tree height)
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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 soll fauna.

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

Incorporation of OM{in to mineral soil'change other soll
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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