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Where is the C?

- content
vy depth (m)
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Now we're in the forest, but where is the C?

Tapre 2. Northern Hemisphere carbon pools in the forest sector, 1990,

Forested land

Forest C pools ; Dead Forest

(Pg C) wood floor

i |

Canada 3.5 I
United States

Alaska

Coterminons

Furoped
Russia
China

Other§

Totals|| 77 3 24

Goodale et al, 2002
Ecological Applications



What controls the size of the soil C pool?

INPUT — Soil organic C
(SOC)

Dead plants, animals, microbes

Litter production (leaf and fine root)

Climate / Environmental conditions

Soil mineralogy, texture, structure

— OUTPUT

Microbial Decomposition

Litter chemistry (leaves)

Climate / Environmental
conditions

Soil mineralogy, texture,
structure



How much is SOC in forests changing?

Table 2
Comparison of stocks and fluxes for each forest carbon pool in 2005

Pool Stocks (%) MNet change

Trees 49
Down dead wood 3 | 1
Understory

Forest floor

Forest soils

Wood products

Landfilled wood

Woodbury et al, 2007
Forest Ecology and Management
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Country Fowl Sl Trees

i TR ha)

Carbon stock Carbon sink Carbon stock Carbon sink
Tg kg m-- Proportion of  Tg }'r_' g m=- }'r_' Proportion of  Tg kem = g }'r_' g m=~ ¥
total [%:Ih total [%}h
N Ewmpe
Denmark 452 28 fh.2 54 0.2 34 24 23 52 (L5 108
Finland 23373 1122 4.8 65 2.0 ! 24 o7 2.6 5.1 22
Norway U565 279 19 54 0.8 bt 27 200 21 2.1 22
Sweden 28015 1327 4.7 54 2.5 9 17 921 3.3 12.1 43
Subtotal 61405 2757 4.5 61 5.4 . 21 1751 29 19.9 32
NW Lurope
Belgium 620) 26 4.2 44 (1 24 24 33 54 (.5 74
Ireland 429 3 1.3 KT (1 A0 21 9 21 (L5
Metherlands 334 13 3.8 35 0.4 107 41 24 71 0.5 152
LK 2380 66 2.8 43 (.8 32 31 87 36 i 71
Subtotal 3763 110 2.9 42 1.4 37 31 152 4.1 31 L
Central Europe
Austria IRTT 275 7.1 44 24 61 Sl 351 9.0 2.4 61
Irance 13504 469 3.5 40 44 33 37 700 52 1.5 55
Germany 10734 729 0.8 42 9.0 54 49 993 93 9.4 5y
Switzerland 1186 1149 10.0 46 (0.5 43 &1 1400 11.8 (3 27
Subtotal 29301 1592 5.4 42 16.2 55 45 2183 75 19.6 67
& Europe
Greece 6123 S0 0.8 43 (.1 1 70 67 1.1 0.0 1
lealy B350 171 2.0 31 2.6 31 31 86 45 6.0 10
Portugal 3102 70 2.3 47 0.2 5 40) 78 25 (.2
Spain 25622 191 0.7 47 (0.0 (0 (0 214 08 5.5 22
Subtotal 43397 482 1.1 34 29 7 20 745 1.7 11.8 27

Total 1 37566 4941) 3.6 3l 259 19 32 4633 4.4 34

L



The trees are changing . . .

Presettlement Present-day
white cak dominants
Reglon, location (percentage) (percentage)

Northeast
Massachusetts
Connecticut Valley Maple (30), oak? (22), hemlock (15), pine (11), birch (11)
Pellham Hills Maple (27), oak? (21), hemlock (15), birch (15), pine (11)
Central uplands Maple (24), oak? (23), pine (1&), birch (12}, hemlock (12)
Eastern lowlands Oak?® (35), maple (23), pine (21), birch (8)
Central Massachusetts White pine (23), black oak (21), red oak (19), white oak (9)
Eastern Mew York Maple (30), chesthut oak (14), red oalk (10]), pine (9), white oak (4)

Mid-Atlantic
Central Pennsylvania
Allegheny Mountains Red maple (35), white oak (19), red oak (11), chestnut oak (9)
Ridge and Valley region Chestnut oak (28], red maple (14), red oak (14), white oak (13)
Valleys White oak (43), red maple (15), black cherry (10), pine (7]
Ridges Chestnut oak (43), red oak (19), red maple (14), white oak (1)
Morthwest Pennsylvania Red maple (22), black cherry (14), hemlock (7)., white oak (3)
Southeast Pennsylvania Chestnut oak (26), red maple (15), black oak (15), white oak (4)
Southeast Pennsylvania Box elder (23), red maple (19), ash (8), elm (7), white oak (1)

Abrams, 2003
Bioscience
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Distribution of Sudden Oak Death as of December 20, 2006

C";"‘" OREGON
CALIFORNIA

H umhogt

Men’gocino
% Lake
#% Napa
Sonoma

Solano

Marin T8 s gnnga
San Francisco ) A os
#-.\ Alameda
San

Mateo # Santa
: Clara

Santa
Cruz #

#

Monterey

#

#  Confirmed isolation of Phytophthora
ramorum *

Host spacies for Phytophthora ramorum **

Counties with Phytophthora ramorum
confirmed in wildland
* Data provided by CDFA and UC Davis/UC Berkeley
ja:’uo ogists
California host data from CAL GAP Analysis Project.
|e.,c1 host data from OR GAP Analysis Project. Data

has bean queried to only show the geographic range for

species that are hosts for Phytophthora ramorum.

NOTES:
1. Sampling is occurring throughout the state.
2. Nursery confirmations are not depicted.

Relative Risk SV
« High
«  Moderate
Low

1 US Forest Service

«— California Oak Mortality Task Force
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Table 2
Comparison of stocks and fluxes for each forest carbon pool in 2005

¥ f oy, (IR
Pool Stocks (% 0.30

Woodbury et al, 2007
Forest Ecology and Management
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What controls the size of the SOC pool?

INPUT — Soil organic
carbon (SOC)

Dead plants, animals, microbes

Litter production (leaf and fine root)

Climate / Environmental conditions

Soil mineralogy, texture, structure

— OUTPUT

Microbial Decomposition

Litter chemistry (leaves)

Climate / Environmental
conditions

Soil mineralogy, texture,
structure



What are we doing?

How do different tree species influence C cycling in soil?

How does variation in leaf and fine root traits of tree species
Influence soll C cycling?

- Total Soil Bespiration {G60)
Total Belowground

- . Litterfall
Carbon Allocation

ERRIA] Ih.'l-._'r-:'-l'-.'-r-l'i-;

Respiration Respiration
4':"7;:‘ ! " 210

2600/ ")
1 1 1. .

Koot Biomass

178 Soil Crganic
21490 -

Matter

[-'.hi..-'-.'-n.]'-lh.:r-.: [ Flux
- 15,740

o)
Lt

Leaching

Fahey et al. 2005
Biogeochemistry



Study site
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Experimental design
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Leaf litter Root Leaf Leaf Leaf

production* productionT litter N# litter Ca* litter lignint

Species (kg ha' yrT) (cmyr?) (mgg")  (mgg’) (mgg7)
Abies alba 802 20.9 12.5 (PR 304
Acer platanoides 2801 6.5 19 124
Acer pseudoplatanus 3715 86.8 9.4 20.5 164
Betula pendula 2559 NA 12.6 12.6

Carpinus betulus 1662 NA 11 9 140
Fagus sylvatica 3091 33.3 8.4 12.7 242
Larix decidua 1293 18.4 8.7 7 316
Picea abies 1845 31.1 9.9 11 213
Pinus nigra 2794 38 54 3.7 238
Pinus sylvestris KYAK) 25.2 6.8 5.8 176
Pseudotsuga menziesii 1181 2.9 7.2 9.7 246
Quercus robur 2237 22.1 11.5 230
Quercus rubra NA 7.1 10.8 196
Tilia cordata 2901 42 1 12.2 375

Ifrom Reich et al. 2005 tfrom Withington et al. 2006



Organic horizon
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Mineral soill

soil C m leaf litter Ca

Acpl Abal Fasy Quro Pisy Psme

Species




Radiocarbon

“C Bomb peak

| = Southern Hemisphere, |

NEtom

ermn Hemisphere, |

Schauinsiand

— Narthemn Hemisphere,
Vemmunt

Calendar Year AD

University of Utrecht
(http://www1.phys.uu.n/

ams/ radiocarbon.htm)
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What else are we missing?
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Unpublished data, Reich et al.
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