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Two Danish forest soils

. »

o2t

P :

.
Ny “’\ o

F'or’eSt JHééF i

#

"' ' "

Minefal soil.

Christianssaede Skov, Lolland
Beech forest, Luvisol

- where

Is the carbon ?

Mineral ‘soil

Ngrlund Plantage, Jutland
Norway spruce forest, Podzol
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Contribution of soils to forest ecosystem carbon stocks

National Forest Inventory
(277 plots ):

70 A

184 tC ha-!
Total: 281 tC ha-!

81tC ha 1

15tC ha -1
1tCha -1

biomass dead wood forest floor soil

Boveland (2012)

A European forest soils contain 62% of total ecosystem C stock

A Can we change the stocks

(De Vos et al. 2015, Level I)

~ sequester carbon ?

Department of Geosciences and Natural Resou

Which C pools?
A Aboveground biomass
A Dead wood
A Forest floor
A Mineral soll
A Root biomass
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Outline

A Howdo forest management practices affect SOC stocks?z
A Thisis not the full storyin30 minutes !

Focus on empirical evidence for selected management
parameters:

A Tree species selection : identity and diversity (mixtures)
A Harvesting

A Silvicultural systems

A Drainage
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Synthesis of tree species identity effects

' -based on common garden, paired plot and single -tree studies in
- temperate and boreal forests
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Contents lists available at SciVerse ScienceDirect ForestE:
and Management

Forest Ecology and Management CAC

journal homepage: www.elsevier.com/locate/foreco

Do tree species influence soil carbon stocks in temperate and boreal forests?

Lars Vesterdal **, Nicholas Clarke®, Bjarni D. Sigurdsson€, Per Gundersen?

2 Department of Geosciences and Natural Resource Management, University of Copenhagen, Rolighedsvej 23, DK-1958 Frederiksberg C, Denmark
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C stock differs by 2 -5 fold: C stock differs by 40 -50%
Ash, maple < beech < conifers Conifers , beech < ash
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Do tree species affect soil C distribution

Total forest floor C, Mg ha!
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Frouz et al. 2009,

Alder Lime Oak Unrecl. Larch Spruce Pine

Czech Republic , reclaimed soils

A Trade - off between C sequestration in forest floor and mineral soil?
A Mediating role of soil fauna (earthworms) at some sites/soil types

A Differences in

stability

rather than magnitude of C

stock ?
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Tree species diversity effects on soil carbon ?
- for targeted use of tree species and their mixtures to
sequester carbon in soils

(a) (b) (c)

pure mixed pure

T T T

Pretzsch etal. (2015): beech and Scots pine across Europe

A Complementarity effects in forest stands: Higher aboveground

productivity in mixtures, e.g.Jucker etal. (2014), Pretzsch et al.
(2015)

A Higher litter inputs  to soils above - and belowground due to niche
differentiation ?
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FunDivEurope exploratory platform
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Consistent but weak response of soil Cto tree species
diversity across Europe
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Is Tree Species Diversity or Species

i i i i i i Identity the More Important Driver of
! Spe_(:|es dlve.r.sny _and identity _effects N Goil Cashon Stocks, C/N Ratio, and pH?
-4 Polish plots 1 vertical patternsin SOC

Seid Muhie Dawud®,'* Karsten Raulund-Rasmussen," Timo Domisch,?
Leena Finér,? Bogdan Jaroszewicz,® and Lars Vesterdal®
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in Poland

Tree species diversity

A) Carbon stock (Mg/ha)
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Dawud et al. (2016), Ecosystems
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Which mechanism drives more subsoil C in diverse forests?
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A Roots are important drivers of species diversity effect on soil C?
Dawud et al. (2016), Ecosystems ; Finér et al. (2017), For Ecol. Manage .




Effects of harvesting and reforestation
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Soil C stocks are usually restored
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Harvesting effects T meta -analysis

A Overall loss of C: 8%

A Forést floors more likely to lose C
than mineral soils (ns)

A. "Losses not permanent

Whole mineral

soil profiles

- n"
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Trend 1:
More biomass for energy 1 cause for concern?
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Stump harvesting - impact on climate and environment ™ (!)(m,m

Preface

Environmental consequences of tree-stump harvesting

- Loss of Cin forest floor (12%), not in
mineral soil

- Whole -tree harvesting has a more negative
effect than stump removal alone

- The soil C stock regenerates within a

i :
S : rotation
Stump harvesting
Persson (2013), Persson (2016), Stromgren et al. (2013),

Photo: J.P. Skovsgaard :
Eliasson et al. (2013 )
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Contents lists available at ScienceDirect
Forest Ecology and Management

journal homepage: www.elsevier.com/locate/foreco

% nordocn

Nordic Forest Research
(SNS)

Review

Influence of different tree-harvesting intensities on forest soil carbon

CAR-ES

stocks in boreal and northern temperate forest ecosystems

Nicholas Clarke **, Per Gundersen ”, Ulrika [énsson-Belyazid ¢, O. Janne Kjenaas®, Tryggve Persson ¢,

Bjarni D. Sigurdsson ¢, Inge Stupak”, Lars Vesterdal "

200
11 D
< Forest floor:
WTH>SOH @
E 150 . WTH/SOH ~90% (  SD 16%),
E 0 7 11
C
8 g a7
E 100 %8-9-10-10 g‘* e 4 < Whole-tree/stem harvest, FF
© ;@A 2 2 sA ,d@@”” > Us 4 Whole-tree/stem harvest, min. soil
= h B 2 , WT /SO thin, FF
SOH>WTH T As o, 3< _ Regression for WTH/SOH, FF
2 50 =
[}
K
o
0
0 10 20 30

Years since last harvest

A Increased biomass harvesting may lead to loss of
A C loss may be compensated through targeted management

SOC i but large variation!
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Nordic meta -analysis of whole -tree harvesting effects

JE {4l gtk | Forest | WTH+ stump +&+ SOC (@
B - B . Floor |WTH = " (16)
: LA * Topsoil | WTH+ stump i ns (7)
z b | WTH o *** (19)
b -5 Ll ® *(18)
- Subsoil | WTH+ stump T ns (6)

WTT | O : ns (2)

Study sites. Map: Sigmundur H. Brink, AUI A R A | N

-1.0 -0.5 0.0 0.5 1.0
In RR

A Intensified harvesting reduces carbon stocks, also in mineral soil
A WTH with stump harvesting results in largest FF C loss

A WTH alone: largest mineral soil C loss % nordoen

CAR-ES (Clarke et al. in prep.) ?;;g;c Forest Research
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Trend 2: Conservation of forests:

Combine aims to conserve

habitat for biodiversity and C stocks ?

Suserup Forest Reserve, Denmark
Photo : Morten Christensen
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More forest floor Cin N. Am. old -growth
stands , but no difference in mineral soll
(Hoover etal . 2012)

More forest floor Cin German unmanaged
forests (Grlneberg etal. 2013)

In Suserup Forest Reserve (DK) the saill
stores 134 tC/havs.~ 100 tC/hain
managed beech forests
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Conversion from clearcutting system to continuous cover forestry
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Change in silvicultural system: Continuous cover forestry

Red spruce in Canada, modelling

(Taylor et al., 2008) (c)pom c: Dead wood and soil C
300 5

250

Partial cutting

Partial cutting
VS.
clearcutting

-
-
-
L Se——

C mass (Mg G/ha)
o]
=
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150 4

Clearcutting

100

0 S0 ‘@'&nd age {yeaﬁ@ 200 250

A Limited simulated effect of CCF on litter C sequestration:
0.02 ™=% 05 Mg C/ha/ yr (Lundmark et al. 2016)

A In 130 inventory plots in Germany no legacy effect of past and
present management on SOC pools (Waldchen etal. 2013)
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Restoration of drained wetlands in forests - implications for
soil carbon and greenhouse gases?

\ 7

Peat soil, ~500 t C/ha
(Well -drained soil ~110t C/ha)

Photo: http ://lwww.soil -net.com/album/Soils_Rocks/slides/Peat%20s0il%20profile%2006.html|
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