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Cambisol and abandoned charcoal hearth soil
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Aim:

e Evaluation of the impact of charcoal accumulation on trees growth and nutrients
cycling in a forest plantation

Picture by: Hans Baumann
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In XIX century:

e 73 blast furnaces

e 450.000 charcoal hearth sites

e 4000 ha

75 % de la foret

alafin Origine des données :
d u 1 8e S i é Cle SPW-DGO3-DEMNA & Evrard*.

Hardy & Dufey, 2015
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Quantification of charcoal, both coarse
(flotation) and fine (chemical oxidation method)

Elemental analysis of soil and leaves samples
using an atomic absorption spectrometer

Tree-ring widths measurement on the woody
cores using a stereomicroscope




Dlameter Thickness charcoal Charcoal
layer (cm) (tons hal)

120.0

100.0

80.0

gCke*
S
o

40.0

20.0

0.0

Top soil g C kg-! bulk soil

Hearth

M Coarse Charcoal C
M Fine Charcoal C

ki Native uncharred C

Control

Depth {cm)

10

20

30

40

70

100

g C kg1 bulk soil

0 20 40 e0 80 100 120 140 160

top

bottom

#-Uncharred C

—-A-Charcoal C




Avaiable elements mg 100 g

l Hearth 160
Topsoil | pH (KCI) 100 L
120 |
Hearth 3.5 0.7 10.0 |
@ Control 80
Control 3.5 0.8 6.0
4.0
2.0
0.0 == e iﬁ
P K Mg Na Ca Al

N g kg2 CEC cmol kgt
9 - 700
8 60.0 | iable elements mg kg
: ] 500 | 140.0
5 - 400 | 120.0
4 r 300 | oo
3 r 80.0 |
5 | 200 | 600 L
1t 100 - 400 |
0 0.0 200 |

N CEC 0.0




Avaiable elements mg 100 g

l Hearth 160
Topsoil | pH (KCI) 100 L
120 |
Hearth 3.5 0.7 10.0 |
@ Control 80 |
Control 3.5 0.8 60 F
40 | i
20 |
N g kg2 CEC cmol kg P K Mg Na Ca Al
9 - 70.0
8 | 60.0 | Avaiable elements mg kg
: ] 50.0 - 1400 }
5 | 40.0 1200 |
4 r 300 | 1000+
3 r 80.0 |
) | 20,0 | 600 |
1t 100 400 |
0 0.0 200 |

N CEC 0.0




Avaiable elements mg 100 g1

DEIEE -
150 |
Top 3.5 0.7
i
Mg Na Ca Al

N g kg? CEC cmol kg

9 700 ;
vaiable elements mg kg

8 60.0 |

7 1&.0 B

6 50-0 B 140-0 L

5 4°l0 B 120.0 B

4 300 100.0 -

? 200 | 500 r

2 100 60.0 |

1 ol 40.0

° 0.0 200 |

N CEC 00 — e B e

Cu Zn



Birch

—t

Hearth

Beech

Hearth

[ Dlameter
HE Helght

.

|

Control

O Dlameter
'|' E Helght

J

Control

5 20

15

10

= 20

15

10

HEIGHTM

HEIGHTM

Blrch rings growth

= Hearth

= Control

Ring width mm
©C B N W A U O

1996 1999 2002 2005 2008 2011 2014 2017
Year

Beech rings growth

— Hearth

= Control

Ring widith mm
O P N W R U g N

1994 1997 2000 2003 2006 2009 2012 2015 2018
Year



40 r
a5 F
30 F
25
20 F
15
10

Elements g kg

250
l Hearth 200
150
I Contral 100
50
0

K Mn P Ca

Elements g kg

Al

Elements mg kg

. II ii N
Cu Fe Mg Na Zn

C/N c/p

200

180
160
140
120
100
80
60
40
20




Importance of calculating the total charcoal content of hearth soils,
both coarse and fine fraction

Charcoal enriched horizon is not uniform




Importance of calculating the total charcoal content of hearth soils,
both coarse and fine fraction

Charcoal enriched horizon is not uniform

Soil chemical properties in charcoal hearths seems to be more
favorable to vegetation...

... however, charcoal accumulation in soil seems to have some
detrimental effect on trees growth
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