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Howland Forest, Maine
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Belowground carbon allocation in forest ecosystems

estimated from annual litterfall and IRGA-based

chamber measurements of soil respiration

E.A. Davidsona, K. Savagea, P. Bolstadb, D.A. Clarkc,

P.S. Curtisd, D.S. Ellsworthe, P.J. Hansonf, B.E. Lawg, 

Y. Luoh, K.S. Pregitzeri, J.C. Randolphj, D. Zakk
Rsoil = Rroot + rootlitterCturnover + abovegroundlitterCturnover  (1)

TBCA = Rroot + rootlitterCturnover




   (2)

AbovegroundlitterCturnover = litterfallC




   (3)

Rsoil = TBCA + litterfallC






   (4)

TBCA = Rsoil – litterfallC






   (5)

Table 1. Soil respiration and litterfall data used in this analysis.

	Sites
	
	Forest Description
	Plot Description
	Annual Soil Respiration

gCm-2yr-1
	Annual Litterfall

gCm-2yr-1
	Author
	Plotting Symbol

	Cheas, Wisconsin
	Mixed northern hardwood 80yrs
	
	810
	170
	Bolstad pers. comm.
	Wi

	Duke Forest, North 

Carolina
	Loblolly pine forest mixed deciduous, pine <20yrs
	
	1000
	220
	Ellsworth pers. comm.; Andrews and Schlesinger, in press; Finzi et al. in press
	NC



	Harvard Forest, Massachusetts
	
	60 - 100 yrs mixed hardwood
	19th century pasture
	711
	219
	Savage and Davidson, in press and pers. comm.
	Ma1

	
	
	
	19th century farm
	679
	181
	
	Ma2

	
	
	
	19th century logged
	647
	188
	
	Ma3

	Hilo, Hawaii
	
	Eucalyptus saligna

New plantation growth
	fertilized plot
	2150
	470
	Giardina and Ryan, submitted
	Hi1

	
	
	
	control
	1920
	380
	
	Hi2

	
	
	
	densely forested 
	2200
	370
	
	Hi3

	
	
	
	sparsely forested
	1930
	460
	
	Hi4

	Hesse Forest, France
	30 yr beech forest 
	
	660
	140
	Epron et al., 1999
	Fr

	Howland Forest, Maine
	
	~ 100 yrs 


	
	753
	158
	Savage and Davidson, in press
	Me

	Morgan Monroe State Forest, Indiana
	
	Temperate deciduous forest


	
	1050
	240
	Randolph pers. comm.
	In

	LaSelva, Costa Rica
	
	Tropical-subtropical evergreen 
	alluvial soil
	1080
	390
	Clark pers. comm.
	CR1

	
	
	Old growth forest
	ultisol
	1480
	490
	
	CR2

	No. Michigan Biological Sta.
	
	Aspen-hardwood 90yrs
	
	1160
	133
	Curtis pers. comm. 
	Mi

	Walker Branch, Oak Ridge, Tennessee
	
	~ 60 yrs deciduous forest
	valleys
	736
	139
	Hanson et al., 1993 and pers. comm.
	Tn1

	
	
	
	NE slope
	818
	176
	
	Tn2

	
	
	
	SW slope
	846
	212
	
	Tn3

	
	
	
	ridges
	927
	179
	
	Tn4

	Metolius River Valley, Oregon
	
	Mixed forest ponderosa pine 45 - 250yrs
	
	752
	166
	Law pers. comm. And Law et al., 1999
	Or1

	
	
	Ponderosa pine 14 yrs
	
	654
	52
	
	Or2

	Paragominas, Brazil
	
	Tropical evergreen

old growth
	
	2000
	480
	Davidson et al., 2000
	Br1

	
	
	20 yr old secondary forest
	
	1800
	475
	
	Br2

	Pradas and Montseny, Spain
	
	Oak forest, 40yrs
	upper slope, Pradas
	291
	114
	Pinol et al., 1995
	Sp1

	
	
	
	Lower slope, Montseny
	197
	100
	
	Sp2
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Figure 2.
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Figure 3
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Figure 4.
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� EMBED Word.Picture.8  ���Comparison of chamber-based measurements of soil respiration, eddy covariance-based estimates of nocturnal total ecosystem respiration (net ecosystem exchange [NEE]), and estimated total ecosystem respiration based on a simple Q10 temperature function derived from the nocturnal NEE and soil temperature (Resp = 14 x e0.184T)at the Howland Forest, Maine; where T is soil temperature at 5 cm depth; Resp is nocturnal NEE when U*> 0.15; R2 = 0.65). 











Diagram of partitioning of C sinks and respiration fluxes.  Below each flux process label, the methods for estimating the flux are shown in parentheses (a combination of field measurements and modeling).
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