Evolution of organic carbon content in agricultural soils of Wallonia
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Introduction

Within the context of the Kyoto Protocol, Belgium has agreed to reduce its
carbon dioxide emissions. The soil organic carbon (SOC) forms an important
pool in the global carbon cycle and plays a major role in greenhouse gas fluxes.
Soil quality is also strongly related to organic carbon content.

The SOC stock evolves with different agricultural management practices
such as rotation, set aside, intercrops and application of organic amendments.
These techniques tend to change the balance between the input and the output
(degradation) of organic matter. However, evolution of the organic carbon
content is a slow process with weak carbon fluxes (around 1 t C ha'! year!
upon a change in agricultural management or in land use). Calculating these
fluxes from carbon stocks (51- 70 t C ha'! for the 0-30 cm layer ; Lettens et al,
2004) at different points in time is difficult, and even more so since the spatial
variability.in carbon stocks is large.

Belgium, and therefore Wallonia, in contrast to other countries, has a dense.
network of geo-referenced and analysed soil profiles from the period 1950-
1970 (De Leenheer e al. 1968; Van Orshoven et al. 1988). This allows to
quantify a starting point of the carbon stocks in the main agricultural systems of
the Walloon region, and to detect, by re-sampling of these soil profiles, the
evolution of their organic carbon content.
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Drainage : classe I = good to moderate drainage ~(a,b.c,A,B,C)
classe 2 = imperfect drainage (D)
classe 3 = poor drainage (hiefelEG
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Nbre profils RW

z
H

> Soil series  (for example Aba)

/ Anvees

nare Ocferitals

A
Ranires Qocidentals Lindoug

Brabant Ramand
Brurmedes
Région sahlo-limanetise

Régjonfimoneuss ~ Région hesbagére (Lisge)

Campine hennuyere
Condroz

Region herb. (Faones)  Famen

—a

Texture Drainage Landus:
i o3

2N

at least 10 profiles

T 2o & mtes ey ity the 10 agro-pedological areas
Pl B W B 00 o 000
«lolo o o 0 o o000
E T I oo 0 0 s
i lolo o o o o o 00 o
T [ 5o TTo 00 40
(imoro- s | o | o ol Todr s o
oo e (e i2):0- O o 000
i N o o 0 00 0
Iz 00 o 000
P 8 ) o 0 000 o
2 O - ) K O RN Number of Aardewerk
Pl (gl “leloiio ¢ T M ) lIaRE Tor s
75 [z 0o PRI R :
Lo 4 7]o 6 o [ o olotr{o unit,
Digitized E T Y - T oz 5 which is defined by one:
. . P b T o o i oloio
Belgian Soil R e [e | 7 En (P B RS N
(e s | o |eEn o oo 0 01a one fexture type, one
Database (imoneux e A o0 ot TR drainage type and one
b 7 I L oo o o 4
e el e e A= 2l g particular land use
< Drainage classes w12l o o o 0 o 0 o
o ! i 7) 60 [4198° 0 18 0 1.4 6 0
~ Mo — N[ P o oo
>— —_— e R | 2o 1105 0
s |st|ommm o o o ol 0lole
Z o s o Ky - L
ST i luls s o oo Tals(iTe
Criteria for (grasslands=3 ; croplands—4) G s (@0 ZT 0 T s OO
(o) i 2 1 (1o oo
homogeneous SR TN e w
= « lolowm o S ey i
T 7 A Zaimon 4 o
units 4 8| 1000 [] 0 0 3 2 0
0 EI— 7] TR
i P 77 1 1 B c B> o o
73 (5] 4]® 0 0 5 20 0 Table 1
5 s lor| s gl o Gl o miw 2 o distribution o
Out of 480 potential Nt SR  m Ewer faruionof
R At Total usable soil profiles. i fols sl o S0 o 0 0 fEres
homogeneous units, 217 T - — RS- A
are present in Wallonia 7 hioue 4 a2 s o | 2 |50 1921 2
are present in Wallonia, compliils o5 Walbiia e S - E= regarding
and 62 are represented by region ~[asmens P 73 SR 5 homogeneous
rossT El @1 0 0 6 0 0 THeTE 0 [0 units ‘criteria
5 ool o7 5 "0 1o 4 Prioie
Toar Rz W

(dark blue cells)

Region jursssique

Evolution of
—  SOCatthe >
regional scale ?

Explanatory factors

Comparison and statistical analyses of obtained results, and a
simulation model of carbon dynamics through time, will be used to
bring out explanatory factors of the SOC content changes detected.

RothC model (figure 1) was retained because of its particular input
data’s : soil (texture and initial SOC), climate (precipitation,
temperature and potential evapotranspiration), land use (carbon input
from crops) and management (ploughing depth and carbon input by
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Figure 5 : distribution of the monitoring scheme

A monitoring scheme in order to follow
agricultural SOC contents of Wallonia will be
initiated (see figure 5).

The scheme is constituted of soil profiles of the
homogeneous units determined during the
inventory and representative of Wallonia’s
agricultural systems.
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