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6 dams on Vltava river c. 820 mil m® (maximal volume)
Soil water in watershed c. 3370 mil m3 steady state 6740 mil m?3 max.
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Why soil carbon ?

104

COMBUSTIO| e
FOSSIL FU '.”\ SICO-
/ CHEMICAL

DIFFUSION

OCEAN 39 000
FOSSIL FUEL ~1 000

SEDIMENTS 62 000 000

Mauna Lau Observatory, Hawail |
Monthly avegoge CO2 concentration

Fr1TT1T I 1TTTTTTETTER T T TTTTTITITTTTITITTTTTI

W
fa
i

Concentration (ppm)

330

335

Il PR R RN FEEEE PR SRR PR R N R

320

Lo duved e e bt el sl il o oo b d |||||||||||l||||I||II|||||I|IIIII|IIIIIII'Il'll'lllllIllIll'llIII‘II'II‘Illll'lllllllll|IIIIIIIIIIIIIIlllllIIlIlllIlIlJILIII.'““l"“-
1958 1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994

Yeor




ty of soil biota

Iversi

D

ity larger

IVErsi

Belowgroud
aboveground

d
than

. but some

IC Organism

| eucari

fso

On few m?at least 170 species 0

groups neglected so realistically 2-3 times more.



Soil formation is affected by
geological substrate
climatic conditions
vegetation and other biota
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Dominant Soils

pesnnaRRRECOOOEENRRROROERD

2 = Af - Fernic Acrisols

3 = Ag - Glayic Acrisols

4 = Ah - Humic Acrisols

5 = Ap - Plinthic Acnsols

6 = Ao - Orthic Acrisols

8 = To - Ochric Andosols

9 = Th - Humic Andesols
10 = Tm - Mollic Andosols
11 = Tv - Vitric Andosols
12 = Qa - Albic Arenosols
14 = Qc - Cambic Arenosols
15 = Qf - Ferralic Arenosols
16 = QI - Luvic Arenosols
17 = E - RENDZINAS
18 = C - CHERNOZEMS
19 = Cg - Glossic Chernozems
20 = Ch - Haplic Chernozems
21 = Ck - Caldic Chernozems
22 = Q - Luvic Charnozems
23 = X - XEROSOLS
24 = Xh - Haplic Xerosols
25 = Xk - Calcic Xerosols
26 = Xl - Luvic Xerosols

SEDO0OEEERRERCORERERERERRERNREGD

27 = Xy - Gypsic Xerosols
29 = Bc - Chromic Cambisols
30 = Bd - Dystric Cambisols
31 = Be - Eutric Cambisols
32 = Bg - Gleyic Cambisols
33 = Bf - Ferralic Cambisols
24 = Bh - Humic Cambisols
35 = Bk - Calcic Cambisois
36 = By - Vertic Cambisols
37 = Bx - Gelic Cambisols
38 = J < FLUVISOLS

39 = )¢ - Calcaric Fluvisols
40 = )d - Dystric Fluvisols
41 = Je - Eutric Fluwisols
42 = Jt - Thionic Fluvisols
44 = Fa - Acric Ferrisols

45 = Fh - Humic Ferralsols
45 = Fp - Plinthic Ferralsols
47 = Fr - Rhodic Ferratsols
48 = Fo - Orthic Ferralsols
49 = Fx - Xanthic Ferralsols
50 = G - GLEYSOLS

51 = Gc - Calcaric Gleysols
52 = Gd - Dystric Gleysols
53 = Ge - Eutric Gleysols

fsnpoRnpREpRRROOOOODOREERNDN

54 = Gp - Plinthic Gleysals
55 = Gh - Humic Gleysols
56 = Gm - Mollic Gleysols
57 = Gx - Gelic Gleysols

59 = Ma - Orthic Greyzems
60 = Mg - Gleyic Greyzems
61 = Y - YERMOSOLS

62 = Yh - Haplic Yermosois
63 = Yk - Calcic Yermosols
64 = Yl - Luvic Yermosols
65 = Yy - Gypsic Yermosols
66 = Yt - Takyric Yermosols
67 = O - HISTOSOLS

68 = Oe - Eutric Histesols
69 = Od - Dystric Histosols
70 = Ox - Galic Mistosols

71 = K - KASTAZNOZEMS
72 = Kh - Haplic Kastanozems
73 = Kk - Calcic Kastanozems
74 = K| - Luvic Kastanozems
75 =1 - LITHOSOLS

76 = L - LLVISOLS

77 = La - Albic Luwisols

78 = Lf - Fernc Luvisols

79 = Lg - Gleyic Luvisols

80 = Lo - Orthic Luvisols

82 = Lp - Plinthic Luvisols

83 = Lv - Vertic Luviscls

84 = Lc - Chromic Luvisols

85 = Lk - Calcic Luvisols

87 = Nh - Humic Nitosols

88 = Na - Eutric Nitosols

89 = Nd - Distric Nitosels

91 = Dd - Dystrc Podzoluvisols
92 = De - Eutric Podzoluvisols
93 = Dg - Gleyic Podzoluvisols
95 = Hc - Calcaric Phaeozems
96 = Hg - Gleyic Phasozems
97 = Hh - Haplic Phaeozems
98 = HI - Luvic Phaeozems
99 = W - PLANOSOLS

3 100 = Wd - Dystric Planosols
101 = We - Eutric Planosols

W 102 = Wh - Humic Planosols
103 = Wm - Mollic Planosols
W 104 = Ws - Sologic Planosols
107 = Po - Orthic Podzols

BN 108 = PI - Leptic Podzols

B 110 = Pp - Placic Podzols

B8 111 = Ph - Humic Podzols

ooooDooERRERERCODDGR

@ 112 = Pg - Gleyic Podzols

B 113 = R - REGOSOLS

I 114 = Rc - Calcaric Regosols
115 = Rd - Dystric Regosols
1 116 = Re - Eutric Regosols
5 117 = Rx - Gelic Regosols

B9 118 = Z - SOLONCHAKS

3 119 = Zg - Gleyic Solonchaks
£3 120 = Zo - Orthic Solonchaks
3 121 = Zt - Takyric Solonchaks
£33 121 = Zt - Takyric Solonchaks
™ 123 = S - SOLONETZ

. 124 = So - Orthic Solonetz
125 = Sg - Gleyic Solonetz
B9 126 = Sm - Mollic Solonetz
B0 127 = V - VERTISOLS

128 = Vp - Pellic Vertisols
129 = Ve - Chromic Vertisols
MW 130 = U - RANKERS

M 131 = DS - Dunes / Shifting Sand
3 132 = GL - Glaciers

23 133 = RK - Rock Debris

[ 134 = ST - Salt Flats

£3 135 = WR - Water Bodles

3 136 = ND - No data

Souce: PVC-UNESCO 5ol Maz of the World  Geograghic Progectce  AGL-2007







Humus foms

= matted F horizon = |oosely structured F horizone F and H horizons thin

= abrupt boundary = more gradual boundary or absent
between mineral s between mineral soil and = organic-enriched
and organic layer organic layers mineral soil horizon

(Ah) present
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Evropean Worms in North America
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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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Spontaneous succession - unreclaimed 20 year old
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Distribuce zasoby C mezi nadzemni a mélkou podzemni ¢ast
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Accessible for

Macrofauna
macrofauna

excluded

B accumulated in soil

O litter remaining on soil surface

O respirated & leached
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Other aggregates

prismatic spherical
Light POM 0.34+0.21 0.84+0.55

Bounded light POM 0.18+0.12%* 1.34+0.43*



In short term gut passage increased microbial respiration of
excrement
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Two types: reclaimed unreclaimed

Litter from 20 years
old post mining site

Inoculation by
suspension of

\ fermentation layer
(& )from site of litter
collection

deep freezing.
- -40°C 24 h

Mineral spoil heaped
~in post mining sites

+ mesofauna + mesofauna + mesofauna
+epiqgei + Lumbricus
+ mesofauna + litter feeding +epigeic
macrofauna earthworms rubellus

| !!’ l !” 3 replicates
%@Q) %} each.

microflora
only

Cultivation Saples of mineral layer
90 days analysed for:

150C FDA, basal and potential
100% RH y respiration :

dark

Scheme of experimental microcosms preparation and inoculation
with various groups of soil fauna.
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Fig. 2. Thin soil sections from the surface of the mineral layer
of field microcosms that were exposed for one year. A — Treat-
ment supplied with alder litter, exposed at the alder plantation
and accessible for soil macro fauna; it was completely filled with
earthworm cast. B - Treatment exposed in the spontaneous site
and unaccessible to soil macrofauna. Enchytraeid and mesofauna
excrements are marked by the arrow. Scale 1 mm.

lable 1. Carbon content in the mineral layer and changes o

microcosms ), which were either accessible (+) or non accessible (—) to soil macrocauna.

carbon stock 1n the btter and mineral layers (mean £ 51 of field
microcosms exposed for one year either in the alder plantation (A} or in sites covered by spontaneous succession (5) supplied either
with alder litter or litter from a spontanecus site (the first letter marks the exposition site, the second letter marks the litter used in

C content C stock increase C stock loss Total C loss
in mineral layer in mineral layer from litter layer
(%) (g box—1) (g box—1) g box—1)

AA4 4.49 £ 0.98 0.47 £ 0.11* 6.83 £ 1.62 6.36 & 1.67
AA- 3.16 £+ 0.19 0.24 £ D.04% 6.16 £+ 1.34 5.92 4+ 1.37
AS+ 3.46 £+ 0.10 0.30 £ 0.04 6.44 £ 0.30 6.15 &+ 0.41
AR 3.10 £ 0.47 0.23 £ 0.11 6.09 £ 0.60 5.86 X+ 0.60
SA+ 2 40 £ 0.36* 0.13 £ 0.10 T.27 £ 0.56 7.14 £ 0.46
SA- 3.24 4 0.12*% 0.24 £ 0.03 7.00 £ 0.26 7.75 £ 0.29
S84+ 2.47 £+ 0.21 0.09 £ 0.00* 4.34 £+ 1.28 4.25 4+ 1.28
55 2,11 £+ 0.16 0.03 £ 0.02* 4.50 = 0.52 4.47 £+ 0.54
Three-way ANOVA F P F P F P F P
Site 1068 00005 24.70 0000z 0.53 0.4791 011 0.7399
Litter 5.TG 002549 82.88 0.00eE 12.56 00029 10.65 0.0052
Macrofauna 1.TB 02024 2.59 0.1281 0.01 0.9425 (UL 09609
Site x litter 0,00 09710 0.16 06208 9.45 0.007TT 807 0.0091
Site x macrofauna 5.70 00284 5.67 00310 0.96 0.3418 062 0.4441
Litter x macrofauna 007 0. 7934 0.01 0.9371 0.02 00031 0.01 09093
All factors Interaction 586 00286 4.95 00419 0.20 0. GE00 0.07 0.7T883

Explanations: * Indicates a significant difference between fauna accessible and non accessible treatment (¢ test, P < 0.05). The bottom
of the table summarises F (the first column for each parameter) and P (the second column) values of three-way ANOVA for individual

factors and their interactions, n = 24,



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

Soil under vegetation

Bare soil




nH (H-O\

1.2
1 _
8

y = 0.0988x - 0.179 o
R’ = 0.3597 Q@ ©

o
O
O

population growth
(relative to control)
o o
N o
@)
@)
Qo
QO

o
N
I

o

y =-0.0172x + 0.4092
R =0.492

=
©O0

polulation growth
(relative to control)

0 10 20 30
polyphenols

1.2
e y =-0.1112Ln(x) + 0.9735
o0 R? = 0.1351
058

0.6
0.4
0.2

0 OO0 o SO
0 2000 4000 6000
Conductivity
1.2 y = -3E-05%+ 0.0064x + 0.0857
O Z =
L. o o R'=0.1086
081 Op
O
06, © 0 O &
o O O
O
046
O
0.2 - o © O -
0 mPo o 2P 00 o
0 50 100 150 200 250

watersoluble K



Cyg

Garhon

190 / Hd

90

80

70

60

50

40

30

20

10

4%

50 ;Carbon

(%) **'0

90

80

70

60

50

40

30

20

10



Casts or |__0087 ||itter c/N Casts or | 0.048 ||itter C/N

Earthworms| -0.025 Earthworms, -0.169
0.558 20.507 0.585 -0.374
0.469 -0.451 0.279 -0.358
A layer C content

k|
microbial respiration

microbial biomass
C storage

_—




C/N litter

Litter quality correspond with foliage
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C storage t ha-1
—_ N N (é)] (@] ~
o o o o o o
1 1 1

o

70

60

50

C storage t ha-1

w
o
|

y = 3.3002x + 2.8123
R? = 0.251

total chlorophyl mg g-1

10

y = 2.0266x + 0.9093
R? = 0.2471 o

5 10
tree height m

15

20

Both chlorophyll
content

and tree height give
significant correlation
with C storage in soll.

Tree height and
chlorophyll are not
correlated



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