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timeframe of the pedogenesis

Vertisol (-1

Andisol !-2 )
|5
VolcanicT OIganicT +Wet
Parent material dominated pathways N

Topography
dominated
pathways

Clayey’

! O |
Vegetation
+ climate

eveloped soils

Time domingted pathways

Climate dominated pathways Log(time) in years

Co_ldi!; -

- > 1000
Gelisol @ y S

Aridisol

H. LIN, SSSAJ, 2011.
https://doi.org/10.2136/ss5a2j2011.0130

Three Principles of Soil Change and Pedogenesis in
Space and Time
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Accelerated soil formation due to paddy
management on marshland
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ever changing soil colour

Table 3. Colour of the bulk soil and its annual changes based on the Munsell colour chart

Munsell colour (moist)

7.5YR 3/2
7.5YR 3/4
7.5YR 3/4

August September October
10YR 2/1 75YR 2.5/2 10YR 2/2
7.5YR 3/2 7.5YR 3/2 10YR 3/2

7.5YR 4/6 10YR 2/2

10YR 8/2 10YR 4/1

Profile | Horizon Depth,
cm
Ha 0-10

Ahc 10-20

M2 Ac 20-35

Blc 35-45

Ckc 45-70

Clk 70-120

Ringer et al. 2021. HGB https://doi.org/10.15201/hungeobull.70.4.6
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Table 10 AL e
Number of alternations in iron redox state in soil horizons during three years of field monitoring (2012-2014) calculated from hourly data, and, *estimated value for

50 years.

Gleyzol M2 20 em Gleysol M2 40 em Gleyzol M2 100 em

2012-2014 > 50 years* 2012-2014 I > 50 years* I 2012-2014 > 50 yearc*
Fe(OH )s-Fes(OH)g * 7 117 67 I 1117 I 0 0
Fes(OH)g-Fe(OH), * 0 0 11 183 ] 0
Ferryhidrite-Siderite ® 10 167 35 583 0 0
Fe(OH)s-Fe(OH)S 0 0 0 0 0 0

Redox states of the Fe minerals are calculated following (a) = Ponnamperuma et al. (1967); (b) = Meek and Chesworth (2008); and (c¢) = Lemos et al. (2007).

lepidocrocite

20 T 1.2+
15 + L=
0.8-_-__b-‘_(__‘ ‘\\
""" L = S
a- N\ ‘\‘\ S~ -~
10 4 1 RS >
N ~. O,
VRS .
S 04 S SR 10 smectites
5 £ NS ’
— d = \ \“ J
LSS /
5 : ‘s: f' |
0 4 00+ ; ‘% T
\ o
4+ \ .‘ ‘L
S ] \\\ ~_;~/ \‘~
041 — Sl
i,
0 M
-10 4 T
LO
08 4+ H,
-15 :
— e e
2 4 6 3 0 B goethite on tiny smectites
pH

Szalai et al. 2021 GEODERMA https://doi.org/10.1016/j.geoderma.2021.115328



Hec
0-10 cm

Alhc
10-20 cm

Alc
20-33 cm

Bcg
35-45 cm

Cgck
45-70 cm

2Heb ;;;

50 yrs of profile development

1. SOM accumulation (with high POM)

2. Dissolution of mollusc shells due to slightly
acidic pH

(leaching of dissolved CaCO; seasonal decline

of groundwater)

3. accelerated weathering due to frequently

fluctuating redox environment

- neoformation of clay minerals

- neoformation of Fe3+ oxides and hydrous
oxides

4. Precipitation of CaCO, due to higher pH and
mixed carbonates

120-150 cm szalai et al. 2021 GEODERMA https://doi.org/10.1016/j.geoderma.2021.115328
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Vertical differentiation of pedogenic iron forms — a key of
hydromorphic soil profile development
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