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Oxygen in Tree

Ecosystem Type

Stems

Species Studied

Study [02]
Bushong 1907 1.24%
Chase 1937 0.02-18.29%
Jensen 1967 5.5-7.5%
Van Der Kamp et al. 0.02-2.90
1979
Eklund 1990 5.6-15.1%
Eklund 1993 5-19%
Eklund 2000 5-21%
Gansert ef al. 2001 1-5%
Mancuso and Marras 2003 1-5%
del Hierro ef al. 2002 13-20%
Pruyn ef al. 2002 .5-20%

Spicer and Holbrook 2004 3-20%

Not specified
Upland Forest
Upland Hardwood Forest
Upland Hardwood Forest
Upland Conifer Forest
Upland Hardwood Forest
Upland Conifer Forest
Upland Hardwood Forest
Greenhouse Study
Temperate Arboretum
Upland Conifer Forest

Upland Hardwood Forest

Unspecified Populous sp.

Quercus rubra, Quercus macrocarpa, Ulmus
americana, Populus deltoides, Pinus strobus

Quercus rubra
Populus delectans
Picea abies
Quercus robar, Acer platanoides
Picea abies
Betula pendula

Olea europaea

Fagus orientalis, Carya ovata, Larix sibirica,
Laurus nobilis

Pseudotsuga menziesii

Acer rubrum, Fraxinus americana, Tsuga
canadensis, Quercus rubra



CO, in Tree Stems

Tabde 1 Carbon dioxide condentrataans ([COL1) measuned in Sitw in sbévnd or branches of trees

Spedies

Tracheid
Piriug radiats
Saquaia sempervinng
Pinws strobus
Piced abves
Finus 5,
P strobus
Finus Laeda

Ring porous anatomy
Quercus agrifolia
Parkinsoi mrcrophylia
Chuarcus agrifolia
Ouercus borealis
QU MBCOCATRE
Litmais americana
Ouercurs rubva
Quarncus rofear
Chuercus aiby
Ouarcus alby
Chuarcus rabewr

Giffuse poncus anatoomy
Popuwlus defioides
Fopuas macdowgi
Saivy Msvolppis
Jughans major
Fopolus macdpugald
Fopolus fremuloides
Lailix lasiolepis
Fopulas geltgies
Acer plafamoides
Betuls panciala

Distemanandiug benthamianus

FAUSANGE COTOPDIceT
Liviockaadran dulipifers
Liriockadran tulipifers
Fagus grandifolia
Ligudarrabar styracifing
Plafanus accidenialis
Fagus sylvatica

Papulus deltaides
Platanus occidentalis

Populuy defiaides
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GC-M5

Microelecirode
Microelectrode
Microelecirode
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GL-M5
IRGA
IRGA
IRGA

Microelecirode
Microelectsade
Micrnebectrode
Microelecirade
Microelecirode
Micrpelectrode
Microelecirode

MR
MR

Referpnie

MacDougal & Working (1933)
MacDougal & Werking (1933)
Chae (1534)

Eilund [1990)

Hari e al. (195)

Cemusak & Marshall (200C)
Mssnr & Clinkan (2006)

SacDougal (1927
ApcDougal & Working (1933)
Mz Dougal & Working (1933)
Chase (1534)

Chise (1534)

Chse (1934)

Jensen (1967}

Ellund {1993)

BAcGuire & Teskey 20020
Teskey & MoGuine (2002)
Saveyn ef & 2007E)

Busheng (1907}
MacDougal (1927
MacDougal (1927)
MacDougal & Wordng (1933)
MacDougal & Working [1933)
MacDougal & Working (1933)
MecDougal & Worddng (1933)
Chase {1534)

Eklund (1983)

Lewy ef all {1999

Levy of al. (1539

Ly ef ail. (15359

MeGuire & Teskey (2002)
Teskey & MoGuire (2002)
Mcuire & Teskoy (2004)
MAcGuire & Teskey (2004)
McGuire & Teskey (2004)
Saveyn ef &, (3006)

Sheppe of al. (2007)

Teskey & MoGuire (2007)
Saveyn of ai. (2007c)

Measurements werne made using microelectrod

&

ar o

infransd (MDIR) sensors, or in extrached gas samples using chermical sbsarplion

(A}, gas chromatagraphy (GC), rruu:pmmrr'-cwmﬁr ar infrared gas analysis (IRCAY. AN measirements were made in the gas phase and
& expressed 44 4 percentage, except whens noled *, in which case they are expressed a8 mmal ' (guid phase).



Trunk-based Microbial
Methanogenesis

Methane Formation in Living Trees: A Microbial Origin
Author(s): J. G. Zeikus and J. C. Ward

Source: Science, New Series, Vol. 184, No. 4142 (Jun. 14, 1974), pp. 1181-1183
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Methane in the Eastern Forest
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Middlebury EVS Protocol Check

Old sugar maples, CH,= 8434ppm
Young sugar, [CH,] ~ 2ppm

Beech and paper birch not
significantly elevated

In elevated trees, DBH [CH,] 250x
Base [CH,]
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Eastern Forest
Methane Assessment

* Paired “old” (80-150+ yr) vs.

“young” (20-30 yr)
* 23 Sites representing 20 forest types
* Two samples, spring/late Summer -
N=4471| 1/3 base |32 species



DBH vs. Base [CH,]

Breast Height (1.3 m)

Base (10 cm)

Ambient CHyg
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In CH, (ppmv)
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Ambient CH,
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Evergreen
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Broadleaved
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Evergreen



In CH, (ppmv)
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Mapping Eastern Forest Methane

I 0.35-0.70
I 0.70-1.05
I 1.05 - 1.40
B 140 -1.75
. [175-2.10
> [210-245
[ 245- 280
I 280-3.15
=315

* reduction in
NEE
mitigation (%)
o7
714
. 1421
B 21-28
B 26 - 35
% [35-42

- []4z-49
[ 49-58
I 56 - 63
I > 63

mitigation (%)

o7
71
. 1821
21 -28
N 28 - 35
[135-42

- [42-49

[0 49 - 56
[ 56 - 63
. > 62

Mature Broadleaf
3.8x107 ug CH, m? yr!

Young Conifer Stands
7.6X10%£2.1x10* ug
CH, m?yr!

1.1 Tg CH4 yr_l Easter Forest
~28 T CH, yr! Global
7% (@ 100yr GWP of
CH, 28x CO,

20% @ 20yr GWP CH,
86x CO,



ust Put a Tree in a Jar?

Species DBH (cm) O;uwt\b:lr]:;s Mean CH, Flux (ug m* hr")
Fagus grandifolia 36.1 10 1330
Fagus grandifolia 56.2 10 1312
Fagus grandifolia 33 10 1929
Fagus grandifolia H9 10 585
Fagus grandifolia il4 10 279
Liriodendron tulipifera 318 10 373
Carya tomentosn 128 10 166.6
Fagus grandifolia 559 4 512
Quercus veluting 65.8 4 515
Quercus michauxii 659 4 455
Acer rubrum 17 4 700
Liriodendron tulipifera 7.1 4 30
Fagus grandifolia 471 4 405
Liguidambar styraciflua M 4 #7
Liguidambar styraciflua 212 4 89
Liguidambar styraciflua 219 4 152
Liriodendron tulipifera 926 4 359
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