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CHANGES IN SOIL ORGANIC MATTER COMPOSITION AFTER AFFORESTATION

Why?

• Soil warming strongly impact the release of soil carbon

into the atmosphere and contributes to atmospheric

warming[1]

• Afforestation has the potential to increase organic

matter (OM) stocks and long-term C sequestration[2]

Scope and research questions
• Determine rates of OM input, degradation and losses

of old OM in an subalpine afforestation (Picea abies)

sequence (40-130yr) on former pasture in Jaun,

Switzerland

• What is the source of OM in soils following

afforestation?

• How does OM composition change following

afforestation, specifically on a molecular level?

Experimental design

Source assessment of soil OM

• Soil samples (0-45cm), aboveground (needles, leaves,

grasses, fungi) and belowground (roots, mycorrhiza)

biomass

• Analysis of plant-/microorganism-derived OM by

combining multiple compound classes

Degradation rate and losses of OM

• 13C labelled plant material (Lolium perenne)

• Mesocosms installed in the field for 1 and 2 years

• Laboratory incubation (6 months) under controlled

conditions

Conclusion and perspectives

• Higher (p<0.001; +70-90%) number of fine roots in

pasture than in all forest stand ages but higher

(p<0.01;+50%) number of fine roots in the youngest

(40yr) compared to older forest stands. This suggests a

C input via fine roots as a major source of OM in the

young (40yr) forest compared to the older (55, 130yr)

forest stands

• The increase in tree biomass in the old forest stand

(130yr)[2] suggests an increase in cutin-derived OM with

increasing forest stand age

• The effect of fine root biomass and C stocks level on

OM input, degradation and losses is further analysed

by the use of multiple compound classes (Fig.3)

Results
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Fig.4. Mesocosms installed in the field. From left to right: Filled with
13C labelled aboveground, belowground material, and control without

any labelled material

Fig.2. From left to right: Roots in the field on slope-parallel levels

and profile walls in pasture and forest (55yr). Soil sampling with

volumetric cylinders

Fig.1. Afforestation sequence in Jaun, Switzerland

Fig. 5. (a) Higher (p< 0.001; +70-90%) number of fine roots (counting of

living roots in the field; Fig.2) in pasture compared to all forest stand ages.

The higher (p<0.01; +50%) number of fine roots in the youngest forest

stand (40yr) compared to the 130 (-50%) and 55 (-60%) year old forest can

be explained by the presence of fine roots of the previous pasture as well

as due to a higher tree density. In addition, fine roots are the main

contributor to C in the soil, which reflects SOC stocks (b) with the highest

C stock levels in the mineral soil in the youngest forest (40yr) followed by

pasture and 130 year old forest.[2]
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Fig.3. Analysis of plant-/microorganism-derived OM
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