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Short Rotation Coppice willow for
energy in Sweden
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YES!

Can the ‘value’ of SRC
improve?

* via environmental services/multifunctionality
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Assessment of SRC impact on soil issues

e SRC vs arable fields for tot. C and trace elements

¢ Soil organic matter quality under SRC
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Site Year  variety Reference _ Sludge Tast Mineral  Soil texture  Biomass _ Previous use
lanted feld crop JAsh harvest __fertilization (020 cm) 2009 before SRC
T Bilebergall 1994 _ Torhid  Cerealsirape seed Y/N(3)  Annually N Toam 2 Cereals
2 DubyGard 1990 78021 Cereals YIN(3) 200712011 (5) N sily clay 53 Cereals
3 Forkarby 1991 78021 Cereals NIN 2008 (5) Y@ silty clay 1 Cereals
4 FrenchTrial 1994 Mixture Grass NN 20072010(5) Y (3) clay loam 93 Cereals
5 Hacksta 1994 Jorr PealCereals  YIY(4)  2008(3) Y@ clay loam 42 Cereals
6 Hiulsta | 1995 Jorr Cereals YY) 2008(3) N clay 45 Oil cropsicereals
7 Hustall 1995 Jorr Cereals NIN 2008 (3) N clay 96 Ol cropsicereals|
8 LundbyGardll 1995 78021 Cereals NIN 2005 (2) N clay 25 Cereals
9 Puckgdrden 1992 78112 Cereals NIN 2008 (4) Y@ sily clay 100 Cereals
10 skolsta 1993 om Cereals YIY(1) 2004 (2) Y(@) silty clay 4 Cereals
11 siva 1993 Rapp Grass YIN@) 2007 (3) N silty clay 74 Cereals
12 Teda | 2000 Tora Grass YIY@)  2009(2) Y(2  sityclayloam 8 Cereals
13 Tedan 1993 78112 Grass YIY(2) 2007 (3) Y@ clay 17 Cereals/Set-asidd
14 Asby 1996 Tora Cereals YIN()  2008(3) Y@ silty clay 42

e

CEREAL

topsoil 0-20 cm

0,05 0,05 015 0,25 035
subsoil 40-60 cm

Relative differences between willow SRC plantations versus the reference. The values are the averages for all the locations of the different a

soil quality parameters investigated in topsoil (0-20 cm) and in subsoil (40-60 cm). Positive values represent higher observations of the

studied parameter in the willow SRC plantations, in percentage (Dimitriou et al, Bioenergy Research, 2012). sLu
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Effects of SRC on soil organic C stability

Koppar*«“_ip = Kadmium 5y

(by Dr. C. Baum, Rostock Univ.)

Increased concentrations (ug g) of fatty acid methy ester (FAME) in the soil under
willows compared to annual arable crops at the test site Ultuna (S) - indication of
increased organic matter stability

ges. FAME Salix viminalis (0 - 10 cm) Ultuna, ges. FAME Ref. (0 - 10 cm) Ultuna
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Summary and conclusions soil organic matter quality Impact of SRC vs ref on soil
(by Dr. C. Baum, Rostock Univ.)

e Cstorage in soil organic matter is higher under SRC than under

-increased concentrations of long-chain fatty acids in the organic 5 -
conventional agricultural crops

matter caused by the changed litter quality indicate a higher stability
of SOM (lower decomposability) under SRC than under annual arable
crops ¢ Soil organic matter stability is higher under SRC than under
conventional agricultural crops and supports C sequestration in the
soil

-higher thermal stability of the alkyl aromatics confirmed this
tendency * Cd concentrations in the soil under SRC are lower than under
conventional agricultural crops (ca. 12% lower in topsoil)

Sustainable increased organic matter concentrations in the soil under
SRC can be assumed.
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2 Billeberga Il 1994 Torhild Cerealsirapeseed YIN(3) Annually N loam 2+ Cereals
3 Djurby Gérd 1990 78021 Cereals YIN(3)  2007/2011 N silty clay. 5.1 Cereals
5 French 1994 78021 Cereals (eco) NN 200712010 Y(8) clay loam 93 Cereals
6 Hacksta 1994 Jorr, Rapp Peasicereal YIY (4) 2008 (&) clay loam a2 Cereals
; B e M wio b e A 0T
Impact of SRC vs ref on water qualit O G e O e
10 Lundby Gérd Il 1995 78021 Cereals NIN 2005 N clay 25 Cereals
B s omm o ows M omE N oz oo
momE, g gm, Z2 Y3 ey n o
13 Sava 1993 Rapp, Orm Grass. YIN(2) 2007 N silty clay 74 Cereals
14 Tedal 2000 Tora Grass YIY (2) 2009 Y@ silty clay loam 8.1 Cereals
15 Teda ll 1993 78112 i YIY (2) 2007 Y (2) clay 17 Cereals/Set-aside
16 Asby 1996 Tora Cereals YIY (1) 2008 Y@ silty clay. a2 Cereals
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Willow SRC and water

POLP

OReference

mgr

123 4567 8 9 101 1213141516 123 4556 7 8 9101 1213141516
5 02-

Averages of NO;-N and PO,-P concentrations in the groundwater of SRC and reference

in each of the different locations throughout the whole experimental period. Numbers

correspond to the locations as described in Tab. 1 (Dimitriou et al., Bioenergy

Research, 2012). *
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Willow SRC and water

O Reference

BESRC 01

NO3N PO4P

Averages of NO,-N and PO,-P concentrations in the groundwater of all fields pooled together
for willow SRC and reference fields for the whole experimental period (Dimitriou et al.,
Bioenergy Research, 2012).
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Impact of SRC vs ref on water quality

* Leaching of NO;-N in the groundwater is substantially lower from
SRC

* Leaching of PO,-P in the groundwater is slightly higher from SRC

* Leaching of PO,-P in the groundwater was not correlated to
sewage sludge applications
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To sum up...
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Impacts of SRC cultivation on soil quality
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Impacts of SAC cultivation on water quality
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In Langeveld et al., 2012

Ph_oto: Nu.rbert_l.amersdo_rf (Bioenergy Research)




