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FD-1

Aber, John D., Melillo, Jerry M., and McClaugherty, Charles A.

Predicting long-term patterns of mass loss, nitrogen dynamics, and soil organic matter formation from initial fine litter chemistry in temperate forest ecosystems

Decay rate was calculated from the data of two separate studies.  Study 1 used foliar and fine root litter in litterbags. Bags containing the foliar litter were placed on the soil surface and bags containing root litter were placed within the A-horizon.  Fourteen collections were made over five years.  Study 2 also used litterbags. Fifteen collections were made over 77 months.  The results of both studies found that the exponential decay function worked well for estimating mass down to approximately 20% of the original mass, after which it was not appropriate.

Location and Litter Type
   k

Harvard Forest, MA - hardwood forest


   Paper birch foliage
0.628

   Red maple foliage
0.700

   Red oak foliage
0.395




Harvard Forest, MA - red pine stand


  Red maple foliage
0.714

  Red oak foliage
0.402

  Red pine foliage
0.329




Blackhawk Island, WI


  Sugar maple foliage
0.828

  Aspen foliage
0.515

  Red oak foliage
0.338

  White oak foliage
0.424

  Hemlock foliage
0.358

  White pine foliage
0.360

  White pine root
0.300

  Sugar maple roots
0.204

------------------------------------------------------------------------------------------------------

FD-4

Agee, James K. and Huff, Mark H.

Fuel succession in a western hemlock/Douglas-fir forest

Large log (>1000 hr TL) decay was studied on a 515-year chronosequence in a hemlock/Douglas-fir forest in Olympic National Park, WA. The single exponential rate of fragmentation and mineralization was k=0.48 for years one to three, k=0.018 to year 19 and k=0.02 between years 19 and 110. The decay rates for years one to three and years 19 to 110 may have been somewhat overestimated.
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FD-10

Arthur, M. A., Tritton, L. M., and Fahey, T. J.

Dead bole mass and nutrients remaining 23 years after clear-felling of a northern hardwood forest.

Large logs were measured at the Hubbard Brook Experimental Forest, NH, 23 years after being felled and left in place.  Dead bole mass had declined approximately 90%, and had an exponential decay rate of k=0.096 yr-1. 
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FD-22

Blair, John M. and Crossley, D. A. Jr.

Litter decomposition, nitrogen dynamics and litter microarthropods in a southern Applachian hardwood forest 8 years following clearcutting.

Leaf litter decomposition rate was studied at the Coweeta Hydrologic Laboratory, NC, using the litterbag method.  Bags were collected 29 times over a two year period.  Rates below are for the first year mass loss decay rate using the single exponential model.


Clearcut Watershed
Uncut Watershed

Species
k
k

Cornus florida
-0.705
-0.805

Acer rubrum
-0.548
-0.638

Quercus prinus
-0.185
-0.274

------------------------------------------------------------------------------------------------------

FD-23

Blair, John M., Parmelee, Robert W., and Beare, Michael H.

Decay rates, nitrogen fluxes, and decomposer communities of single- and mixed-species foliar litter.

Leaf litter decompostion was studied at the Coweeta Hydrologic Laboratory, NC.  Litterbags were filled with either a single species or combination of two or three species.  Mixed-species litterbags contained equal proportions of the component species.  Eighteen bags of each species or species combination were placed in an undisturbed deciduous forest.  Six collections were made over a one year period.  Annual mass loss decay rates were derived from the single negative exponential decay model.  

Litter Type
k

Cornus florida
-0.694

Acer rubrum
-0.477

Quercus prinus
-0.329

C. florida-A. rubrum
-0.617

A. rubrum-Q. prinus
-0.384

C. florida-A .rubrum-Q. prinus
-0.506

------------------------------------------------------------------------------------------------------

FD-25

Bockheim, J. G., Jepsen, E. A., and Heisey, D. M.

Nutrient dynamics in decomposing leaf litter of 4 tree species on a sandy soil in northwestern Wisconsin.

Leaf litter decomposition rate of  Populus tremuloides (trembling aspen), Pinus banksiana (jack pine), betula paperyfira (paper birch) and Quercus ellipsoidalis (northern pin oak) was studied in northwestern WI.  Litterbags were placed on the forest floor and were collected six times over a one year period.  Mass loss decomposition rate was estimated using the exponential decay model.

Species
k

Trembling aspen
-0.430

Jack pine
-0.200

Paper birch
-0.430

Northern pin oak
-0.340

Leaf litter decomposition rates cited from other studies are also presented in this publication.

Location
Species
k
Author & date

Alaska
Trembling aspen
-0.389
Van Cleve 1971

Alberta
Trembling aspen
-0.302
Louisier and Parkinson 1976

New Brunswick
Trembling aspen
-0.483
MacLean and Wein 1978

Utah
Trembling aspen
-0.600
Bartos and  DeByle 1981

Ontario
Jack pine
-0.462
Weber 1987

New Brunswick
Jack pine
-0.341
MacLean and Wein 1978

New Brunswick
Jack pine
-0.355
MacLean and Wein 1978

Wisconsin
Jack pine
-0.254
Esser 1984

Alaska
Paper birch
-0.456
Van Cleve 1971

New Brunswick
Paper birch
-0.702
MacLean and Wein 1978

Wisconsin
Northern pin oak
-0.265
Esser 1984
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FD-40

Busse, M. D.

Downed bole-wood decomposition in Lodgepole pine forests of central Oregon.

The decomposition of downed lodgepole pine bole wood (>15 cm) was studied in the

central OR.  The sample of 108 logs had a residence time on the forest floor of 0-38 years.

Decay rate, determined by using the single-exponential decay function, was k=0.027 yr-1.
------------------------------------------------------------------------------------------------------
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FD-45

Cepeda-Pizarro, Jorge G. and Whitford, Walter G.

Decomposition patterns of surface leaf litter of six plant species along a Chihuahuan Desert watershed.

Surface leaf-litter decomposition was studied on the Jornada Long-Term Ecological Research Site, NM.   The species studied included Panicum obtusum (mesquite grass), Prosopis glandulosa (mesquite), Baileya multiradiata (desert marigold), Larrea tridentata (creosote bush) and Erioneuron pulchellum (fluffgrass).  A total of 930 litter bags were distributed at six sites along an elevational gradient from 1318-1501 meters (playa (lowest), playa fringe, basin slope, bajada, lower piedmont, upper piedmont mountain rockland (highest)).  Litter bags were placed under the canopy or adjacent to grass clumps chosen at random.  Twenty-two samples were collected over 13 months.

Species
Site
Model

Larrea tridentata
Playa
X=0.3335e-0.0255t + 0.6664e-0.0007t

Larrea tridentata
Playa fringe
X=0.2779e-0.0938t + 0.7221e-0.0015t

Larrea tridentata
Basin slope
X=0.2714e-0.1452t + 0.7286e-0.0010t

Larrea tridentata
Bajada
X=0.296e-0.111t + 0.704e-0.0007t

Larrea tridentata
Lower piedmont
X=0.2772e-0.1199t + 0.7218e-0.0013t

Larrea tridentata
Upper piedmont
X=0.303e-0.076t + 0.697e-0.0008t

Panicum obtusum
Playa
X=0.1497e-0.0378t + 0.8502e-0.009t

Baileya multiradiata
Basin slope
X=0.06089e-0.0633t + 0.3911e-0.00006t

Prosopis glandulosa
Playa fringe
X=0.2443e-0.0924t + 0.7557e-0.0010t

Erioneuron pulchellum
Lower piedmont
X=0.2336e-0.0813t + 0.7664e-0.0019t

------------------------------------------------------------------------------------------------------

FD-58

Day, Frank P. Jr.

Biomass and litter accumulation in the Great Dismal Swamp.

Leaf litter was collected from four communities; cypress, cedar, maple-gum and mixed hardwood.  Seventy-two bags of mixed-species litter were staked to the forest floor at each site.  Collections were made monthly for one year.  Annual decomposition rates were estimated with the single exponential decay model.

Community
-k

Cypress
0.587

Cedar
0.706

Maple-gum
0.509

Mixed hardwood
0.711

------------------------------------------------------------------------------------------------------

FD-60

DeCatanzaro, J. B. and Kimmins, J. P.

Changes in the weight and nutrient composition of litter fall in three forest ecosystem types on coastal British Columbia.

Decomposition of needles and leaves was studied at the University of British Columbia Research Forest, BC.  Rates were measured along a topographic sequence in stands dominated by Pseudotsuga menziesii (Douglas-fir).  Tsuga heterophylla (western hemlock), Thuja plicata (western red cedar) and Acer macrophyllum (bigleaf maple) were also common overstory species.  Litter bags were used to confine conifer, salal and bigleaf maple foliage.  Bags placed as flatly as possible on top of the L layer but beneath any surface accumulations of twigs or branches.  Collections were made over 18 months.  Decomposition was calculated using the negative exponential weight loss function (x/x0 = e-kt). 

Litter
Method
k (12-month)
k (18-month)

Conifer
Confined
0.43
0.34

Salal
Confined
0.54
0.36

Bigleaf maple
Confined
0.33
0.22

------------------------------------------------------------------------------------------------------

FD-63

Dwyer, Lianne M. and Merriam, Gray

Decomposition of natural litter mixtures in a deciduous forest.

Mixed-species litter decomposition was studied in a maple-beech woodlot in eastern Ontario, Canada.  Litterbags were filled with four litter combinations: Fagus grandifolia (beech) and Acer saccharum (sugar maple) were collected just before the experiment and mixed 1:1; Caulophyllum thalictroides (blue cohosh) leaves and stems were collected the fall preceding the experiment and mixed 1:1; Allium tricoccum (leek) leaves were collected just prior to the experiment; and a combination of 1/3 intact beech leaves, 1/3 intact maple leaves and 1/6 each aged beech and maple leaves.  A total of 234 bags (168 for the 6-month study, 66 for the 16-month study) were placed on the forest floor.

Litter mixture
Decay period
Exponential weight loss rate

Beech-maple
6 months (May-Nov)
-0.0469

Cohosh
6 months (May-Nov)
-0.0804

Leek
6 months (May-Nov)
-0.6409

Mixed-age beech-maple
6 months (May-Nov)
-0.0561

Mixed-age beech-maple
4 months (July-Nov)
-0.0463

Mixed-age beech-maple
6 months (May-Nov)
-0.0168

Mixed-age beech-maple
16 months (July-Nov)
-0.0154

------------------------------------------------------------------------------------------------------

FD-65

Edmonds, Robert L.

Decomposition rates and nutrient dynamics in small-diameter woody litter in four forest ecosystems in Washington, U.S.A.

Decomposition rates for small woody litter (twigs, cones and branches) were studied in western WA.  Litterbag collection was made over a 72 month period.  Decay rates were calculated with the best fit regression method.

Substrate
k

Douglas-fir


    Twigs
0.14

    Cones
0.09

    Branches
0.06

Western Hemlock


    Twigs
0.24

    Cones
0.10

    Branches
0.08

Pacific silver fir


    Twigs
0.16

    Branches
0.03

Mountain hemlock


    Cones
0.12

Red alder


    Branches
0.11

------------------------------------------------------------------------------------------------------
FD-66

Edmonds, Robert L.

Organic matter decomposition in western United States forests.

Decomposition rates in western forests are presented for a number of locales and substrates. Rates are based on the single exponential model and are taken from a number of publications.

Substrate
k (yr-1) Coastal (Douglas-fir)
k (yr-1) Inland (pines)

Needles
0.44 (WA)
0.05 (CA)


0.27 (OR)
0.14 (AZ)



0.14 (WY)

Branches
0.06 (WA)


Roots



    Fine
0.18 (OR)
0.05 (WY)

    Coarse

0.027 (WY)

Bark
0.03 (OR)


Wood (dia., cm)



    24 (log)
0.026 (WA)


    37 (log)
0.050 (WA)


    >65 (log)
0.029 (WA, OR)


 
0.006 (WA, OR)


Decomposition rates (k values, yr-1) of needles, twigs and branches in clearcuts in westerns U.S. forests.

Material
Closed canopy
Clearcut
Forest edge

Douglas-fir needles (WA)
0.44
0.39-0.53
0.29-0.51

Ponderosa pine needles (AZ)
0.14
0.34


Ponderosa pine (WA)

0.01


Douglas-fir twigs and                    

    branches (WA)
0.06-0.14
0.01-0.04


------------------------------------------------------------------------------------------------------

FD-68

Elder, J. F. and Cairns, D. J.

Production and Decomposition of Forest Litter Fall on the Apalachicola River Flood Plain, Florida.

Leaf litter decomposition was studied on the Apalachicola river flood plain, FL using litterbags.  Leaves from five dominant tree species in the flood plain were selected for study: water hickory, water tupelo, diamond-leaf oak, baldcypress and sweetgum.  Bags containing single-species litter were placed at four sites.  Leaves were totally immersed in water at three of the sites.  Collections were made monthly over the six month study period.  Decay rate was calculated with the single exponential decay model. 

Species
-k (yr-1)
% remaining mass (6 months)

Water hickory
1.31
27

Diamondleaf oak
0.48
62

Bald cypress
0.49
61

Tupelo
-
0

Sweetgum
4.61
1

------------------------------------------------------------------------------------------------------

FD-72

Erickson, Heather E., Edmonds, R. L., and Peterson, C. E.

Decomposition of logging residues in Douglas-fir, western hemlock, Pacific silver fir, and ponderosa pine ecosystems.

Logging residue decomposition was studied in four conifer ecosystems in Washington state: Tsuga heterophylla (coastal western hemlock), Pseudotsuga menziesii (Puget lowland Douglas-fir), Abies amabilis (western Cascade mountain Pacific silver fir) and Pinus ponderosa (eastern Cascade ponderosa pine). An average of 350 samples per site were collected.  Residue age ranged from 0-15 years. Decay rates were calculated from changes in specific gravity using the exponential decay model with a linear transformation applied.

Ecosystem
Size (cm)
Treatment
k

Western hemlock
8-12
Above ground and On ground
0.030


1-2
Above ground and On ground
0.010

Douglas-fir
8-12
Above ground
0.016


8-12
On ground
0.037


1-2
Above ground
0.004


1-2
On ground
0.011

Pacific silver fir
1-12
Above ground and On ground
0.005

Ponderosa pine
1-12
Above ground and On ground
0.010

------------------------------------------------------------------------------------------------------

FD-73

Fahey, Timothy J.

Nutrient dynamics of aboveground detritus in lodgepole pine (Pinus contorta ssp. latifolia) ecosystems, Southeastern Wyoming.

Decomposition of down lodgepole pine boles was studied at the Medicine Bow National Forest, WY.  Decay rate was derived with the exponential decay model.

Years after felling
No. of boles samples
% original specific gravity
k

6
8
91
0.0157

10
8
82
0.0198

15
10
77
0.0174

40
8
61
0.0124



Mean = 0.0163

------------------------------------------------------------------------------------------------------

FD-76

Ferran, A. and Vallejo, V. R.

Litter dynamics in post-fire successional forests of Quercus ilex.

Litter dynamics were studied in a Quercus ilex (holm oak) forest in northeast Spain.  Under the holm oak canopy, k=0.367 yr-1 and k=0.369 yr-1 for the whole plant cover.

------------------------------------------------------------------------------------------------------
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FD-87

Geng, Xiaoyuan, Pastor, John, and Dewey, Bradley

Decay and nitrogen dynamics of litter from disjunct, congeneric tree species in old-growth stands in northeastern China and Wisconsin.

Leaf litter decomposition was measured using the litterbag technique in an old-growth forest in northeast China and compared with decomposition of cogeneric species in a Wisconsin old-growth forest. Fifteen bags of each species were placed in the old-growth stand in China with three collections made over the following 300 days.  Methods for the Wisconsin portion of the litter decay study were similar to those used in China.  Decay rate was based on mass loss calculated with the exponential decay model.

Species
Location
k (yr-1)

Acer mono
China
0.209

Acer saccharum
Wisconsin
0.210

Populus davidiana
China
0.197

Populus tremuloides
Wisconsin
0.149

Quercus mongolica
China
0.137

Quercus alba
Wisconsin
0.149

Pinus koraiensis
China
0.075

Pinus strobus
Wisconsin
0.147

------------------------------------------------------------------------------------------------------

FD-92

Gosz, James R., Likens, Gene E., and Bormann, F. Herbert

Nutrient release from decomposing leaf and branch litter in the Hubbard Brook Forest, New Hampshire.

Leaf litter decomposition was studied at the Hubbard Brook Forest, NH.  Leaves of three species; Fagus grandafolia (beech), Betula allegheniensis (yellow birch) and Acer saccharum (sugar maple) were put into litterbags and anchoerd to the L-layer of the forest floor.  A total of 324 bags for each species were placed on site in the fall.  Six collections were made over the following nine months.  Decay rate was determined for dry leaf weight loss calculated with the negative exponential model.

Species
ka
kb

Yellow birch
0.85
0.61

Sugar maple
0.51
0.33

Beech
0.37
0.27

a Original weight was the weight of leaves when they were put on site.

b Original weight was the weight of leaves after 1 month on the forest floor to allow for leaching losses.

------------------------------------------------------------------------------------------------------
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FD-94

Graham, R. L. and Cromack, K. Jr.

Mass, nutrient content, and decay rate of dead boles in rain forests of Olympic National Park.

Mass loss decomposition rates of downed Picea sitensis (Sitka spruce) and Tsuga heterophylla (western hemlock) boles were studied in Olympic National Park, WA.  

Species and size class
Linear Model:

Density = b(year) + a
Exponential Model:

density=ae - k(year)
Logarithmic Model:

ln(density) =  -kln(year) + ln(a)


a
b
a
k
a
k

Sitka Spruce







>60 cm
0.321
-0.00198
0.344
0.0096
0.310
0.0088

<60 cm
0.379
-0.00283
0.404
0.0119
0.383
0.0119

All
0.356
-0.00251
0.381
0.0111
0.354
0.0107

Western hemlock







>60 cm
0.373
-0.0026
0.374
0.0079
0.375
0.0122

<60 cm
0.399
-0.0069
0.403
0.0230
0.368
0.0177

All
0.374
-0.0031
0.378
0.0100
0.363
0.0124

------------------------------------------------------------------------------------------------------

FD-99

Harmon, M. E.

Decomposition of standing dead trees in the southern Appalachian Mountains.

Decomposition of standing dead trees was studied in Great Smoky National Park, TN.  Approximately 200 fire killed trees were sampled in stands where fire had burned from 0 to 144 months prior to the study.  Decay rate was based on density changes over time.  The exponential decay constant was calculated by Olson's (1963) formula for decay with no production.

Species
k
Significance

Acer rubrum
0.08
a

Cornus florida
0.05
ns

Carya spp.
0.08
b

Nyssa sylvatica
0.20
a

Oxydendrum arboreum
0.05
ns

Pinus rigida
0.06
b

Pinus virginiana
0.04
b

Quercus coccinea
0.10
c

Quercus prinus
0.18
a

Tsuga canadensis
0.04
ns

ns not significant

a 0-0.05>p>0.01

b 0.01>p
c p=0.06

------------------------------------------------------------------------------------------------------

FD-101

Harmon, M. E., Franklin, J. F., Swanson, F. J., Sollins, P, Gregory, S. V., Lattin, J. D., Anderson, N. H., Cline, S. P., Aumen, N. G., Sedell, J. R., Lienkaemper, G. W., Cromack, K., and Cummins, K. W.

Ecology of coarse woody debris in temperate ecosystems.

See publication for numerous decay rates presented from a number of  studies.

------------------------------------------------------------------------------------------------------
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FD-102

Harmon, Mark E.; Baker, Gail A.; Spycher, Gody and Greene, Sarah E.

Leaf-litter decomposition in the Picea/Tsuga forests of Olympic National Park, Washington, U. S. A.

Leaf litter decomposition was studied in Olympic National Park, WA.  Litterbags were placed on the forest floor and left for 1- 2 years.  

Species
Decay Rate

(k yr-1)

Unleached
Decay Rate

(k yr-1)

Leached

1983



Abies procera
0.382
0.301

Acer macrophyllum
0.698
0.420

Alnus rubra
0.930
0.487

Cornus nuttalii
2.465
1.420

Picea sitchensis
0.751
0.507

Populus trichocarpa
0.681
0.263

Pseudotsuga menziesii
0.475
0.339

Thuja plicata
0.386
0.289

1984



Acer circinatum
0.874
0.529

Acer macrophyllum
0.665
0.523

Alnus rubra
0.472
0.462

Cornus nuttalii
2.349
2.192

Pinus monticola
0.383
0.228

Picea sitchensis
0.845
0.825

Populus trichocarpa
0.605
0.358

Pseudotsuga menziesii
0.390
0.297

Thuja plicata
0.291
0.280

Tsuga heterophylla
0.724
0.626

------------------------------------------------------------------------------------------------------

FD-103

Harmon, Mark E., Cromack, Kermit Jr., and Smith, Bradley G.

Coarse woody debris in mixed-conifer forests, Sequoia National park, California.

The decay rate of Abies concolor (white fir) logs was studied in Sequoia National Park, CA.  The 25 sample trees had fallen over a period of 60 years preceding the study. Decay rate is based on density changes using the exponential decay function.

Portion of tree
-k (yr-1)

Bole
0.049

Branches <7 years old
0.039

Inner bark*
0.027

* Regression analysis indicated a nonsignificant

relationship between outer bark density and time.

------------------------------------------------------------------------------------------------------

FD-107

Hart, Stephen C., Firestonee, Mary K., and Eldor, Paul A.

Decomposition and nutrient dynamics of ponderosa pine needles in a Mediterranean-type climate.

Decomposition of Pinus ponderosa (ponderosa pine) needles was studied in the Sierra Nevada of CA.  One hundred litterbags were placed on the forest floor at each of four sites.  Half of the bags contained old litter, the remainder contained young litter. Four collections were made over two years.  Mass loss rate was calculated with the  exponential decay rate model.

Litter age-class
Site
 Time (years)
     k 

(year-1)

Old
Old
1
0.07



2
0.08


Young
1
0.16



2
0.18

Young
Old
1
0.08



2
0.10


Young
1
0.15



2
0.19

------------------------------------------------------------------------------------------------------

FD-128

Johnson, E. A. and Greene, D. F.

A method for studying dead bole dynamics in Pinus contorta var. latifolia-Picea engelmannii forests.

Decomposition rate was determined for Pinus contorta (lodgpole pine) and Picea engelmannii (Engleman spruce) boles in the Kananaskis River Watershed in Alberta.  Bole mass density loss was calculated with the exponential decay model on sites ranging from 1584-1799 meters in elevation.

Site
Species
k (yr-1)

1
Pinus contorta
-0.0171

2
Pinus contorta
-0.0299

3
Pinus contorta
-0.0153

4
Pinus contorta
-0.0045

5
Pinus contorta
-0.0035

3
Picea engelmannii
-0.0054

4
Picea engelmannii
-0.0025

------------------------------------------------------------------------------------------------------

FD-155

MacKay, William P., Fisher, Fred M., Silva, Solange, and Whitford, Walter G.

The effects of nitrogen, water and sulfur amendments on surface litter decomposition in the Chihuahuan Desert.

Leaf litter decomposition rates for Bouteloua eriopoda (black grama grass), Larrea tridentata (creosote bush) and Erioneuron pulchellum (fluff grass) were determined in the northern Chihuahuan desert.  The effects of nitrogen, sulphur and water amendments were studied in a complete factorial design.  Litterbags were placed in the field in April and recollected 5 times over a 306 day period.  Exponential mass loss decay rates are presented for significantly different treatments.

Species
Treatment*
k (yr-1)

Black grama
All
-0.56

Fluff grass
+S -W
-0.22


-S -W
-0.59


+S +W
-0.77


-S +W
-1.11

Creosote bush
All
-0.65

                                    * S, sulphur; W, water

------------------------------------------------------------------------------------------------------

FD-157

MacLean, David A. and Wein, Ross W.

Weight loss and nutrient changes in decomposing litter and forest floor material in New Brunswick forest stands.

Litter decomposition was examined over a 2-year period for a variety of kinds of litter on five forest sites in New Brunswick.  Numerous decay rates for leaf and understory litter and branches were estimated.  See publication for details.

------------------------------------------------------------------------------------------------------
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FD-158

MacMillan, P. C.

Decomposition of coarse woody debris in an old-growth Indiana forest.

Decay rates for Quercus spp (oak), Carya spp. (hickory), Fagus grandifolia (beech) and Acer spp. (maple) logs were determined from studies in Spring Mill State Park, IN.  Decay rate, based on changes in mean density, was determined with a linear transformation of the single exponential decay model. 

Species
k

Quercus
0.0175

Carya
0.0350

Fagus
0.0189

Acer
0.0452

Species were then grouped and the decay rate was determined by diameter class.

Diameter class (cm)
k

<25
0.0051

25-44
0.0241a

45+
0.0099a

                                                                a not significantly different   

------------------------------------------------------------------------------------------------------

FD-159

MacMillian, Paul C.

Log decomposition in Donaldson's Wood, Spring Mill State Park, Indiana.

Density based decay rate of Quercus spp. (oak) was studied in Spring Mill State Park, IN.  Sixty-two logs (diameter > 5 cm), with forest floor residence time of 0-23 years, decayed at a rate of k = -0.295/year.

------------------------------------------------------------------------------------------------------
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FD-168

Mattson, K. G., Swank, W. T., and Waide, J. B.

Decomposition of woody debris in a regenerating, clear-cut forest in the southern Appalachians.

Decomposition rates were determined for coarse and fine woody debris (>5 cm and < 5 cm, respectively) at the Coweeta Hydrologic Laboratory, NC.  Decomposition was assumed to follow the negative exponential decay model.  Mass loss rate for coarse woody debris was 0.083 yr-1, density loss rate was 0.077 yr-1.

Species
n
Mean dia. (cm)
k (yr-1)

Robinia pseudoacacia
6
9.7
0.015

Tsuga canadensis
2
7.6
0.024

Oxydendrum arboreum
6
12.7
0.033

Kalmia latifolia
12
8.5
0.037

Castenea dentata
1
7.6
0.041

Quercus coccinea
13
14.9
0.050

Rhododendron maximum
3
6.0
0.059

Pinus rigida
3
6.9
0.063

Quercus alba
3
11.4
0.063

Acer rubrum
16
14.5
0.081

Liriodendron tulipifera
2
6.4
0.107

Cornus florida
2
6.3
0.125

Nyssa sylvatica
6
10.8
0.126

Betula lenta
1
21.5
0.149

Carya spp.
4
13.0
0.166

Quercus prinus
7
8.7
0.170

Diospyros virginia
1
11.6
0.261

Density loss decay rate of fine woody debris, through eight years, is listed in the table below. Mass loss rate for fine debris was 0.185 yr-1.

Diameter class (cm)
k (yr-1)

0-1
0.068

1-3
0.092

3-5
0.081

------------------------------------------------------------------------------------------------------

FD-178

Means, Joseph E., Cromack, Kermit Jr., and MacMillan, Paul C.

Comparison of decomposition models using wood density of Douglas-fir logs.

Decomposition of Pseudotsuga menziesii (Douglas-fir) logs was studied at the H. J. Andrews Experimental Forest, OR.  Density of 163 logs with forest floor residence times of up to 313 years was determined and fit to the single-exponential decay model. The decay constant was found to k = -0.0063/yr.

------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

FD-191

Nelson, Jeffrey W., Kadlec, John A., and Murkin, Henry R.

Seasonal comparisons of weight loss for two types of Typha glauca Godr. leaf litter.

Decomposition of Typha glauca (cattail) was studied on the Delta Marsh in south-central Manitoba over a period of 140 days.  Mass loss decay rate constants of green and senesced litter were determined using the single-exponential model.

Season
Litter Type1
k (yr-1)

May-Sept
G
0.0241


S
0.0110

June-Sept
G
0.0245


S
0.0109

July-Sept
G
0.0220


S
0.0092

                                             1 G = green  S = senesced

------------------------------------------------------------------------------------------------------

FD-197

Pastor, J., Stillwell, M. A., and Tilman, D.

Little bluestem litter dynamics in Minnesota old fields.

Schizachyrium scoparium (little bluestem) litter decomposition was studied in fertilized and unfertilized Minnesota old fields, using the litterbag technique. Litterbags were placed in October with five collections being made over the following 18 months.  Mass loss decay rate was determined using the exponential decay model.

Nitrogen Additions (g/m2)
k

(per yr)

0
-0.220


-0.225

3.54
-0.215


-0.301

9.92
-0.216


-0.293

28.4
-0.259


-0.322

------------------------------------------------------------------------------------------------------

FD-202

Pillers, Michael D. and Stuart, John D.

Leaf-litter accretion and decomposition in interior and coastal old-growth redwood stands.

Litter decomposition was studied in old-growth Sequia sempervirens (redwood) forests in northern CA.  Two estimates of decomposition were made, the first using the mass balance method and the second using litterbags.  Two hundred fifty-two litterbags were placed on the forest floor on top of the existing litter, then collected 12 times over the following 24 months.  The mass balance relationship was determined from 77 litter-mass samples (Materials >6.35 mm excluded).


Prairie Creek
Humbolt Redwoods


Flat
Slope
Flat
Slope

k - litter bags (yr-1)
0.320
0.273
0.400
0.405

k - mass balance (yr-1)
0.238
0.209
0.156
0.117

Decay rate by species and site from litterbag experiment.

Species and Site
k (yr-1)

Sequoia sempervirens


     Prairie creek flat
-0.0261

     Prairie creek slope
-0.0227

     Humbolt redwoods flat
-0.0333

     Humbolt redwoods slope
-0.0306

Pseudotsuga menziesii


     Prairie creek flat
-0.0406

     Humbolt redwoods slope
-0.0458

Lithocarpus densiflora


     Humbolt redwoods slope
-0.0355

------------------------------------------------------------------------------------------------------

FD-216

Rustad, Lindsey E.

Element dynamics along a decay continuum in a red spruce ecosystem in Maine, USA.

Litter decomposition was determined for Picea rubens (red spruce), Pinus strobus  (eastern white pine) and Acer rubrum (red maple) leaf litter in eastern ME.  Litter was prepared into four sample types (25 litterbags/type) and put on site in November 1984. Eight collections were made over the following 57 months.  Mass loss decay rate was determined using the exponential decay model.

Litter Type
k (yr-1)

Red spruce
0.23

White pine
0.18

Red maple
0.11

Mixed-species (1:1:1)
0.17

------------------------------------------------------------------------------------------------------

FD-222

Schlesinger, William H. and Hasey, Mavis M.

Decomposition of chaparral shrub foliage losses of organic and inorganic constituents from deciduous and evergreen leaves.

Litterbag methods were used to study the decomposition of leaves from Ceanothus megacarpus  (bigpod ceanothus) and Salvia mellifera (black sage) in southern CA.  Ninety litterbags of each species were placed on sites in June 1978.  Monthly collections were made over the following 12 months.  Mass loss decay rate was determined using the exponential decay model.

Elevation

 (meters)
Ceanothus megacarpus

k (yr-1)
Salvia mellifera

k (yr-1)

910
-0.205
-0.220a

350
-0.230b
-0.220ab

                               Like letters indicate no significant difference.

------------------------------------------------------------------------------------------------------

FD- 224

Sharpe, D. M., Cromack, K. Jr., Johnson, W. C., and Ausmus, B. S.

A regional approach to litter dynamics in Southern Appalachian forests.

Turnover rates were determined for six forest types in southern Appalachians using the litterbag method.

Forest Type
k (yr-1)

Pine
0.5

Pine-hardwood
0.6

Red oak-white oak-hickory
0.8a

Chestnut oak-hickory
0.7

Beech-maple-birch
0.8a

Cove hardwood (yellow poplar)
0.8

Average
0.7

a Not significantly different at 5% confidence level.

------------------------------------------------------------------------------------------------------

FD-229

Sollins, Phillip

Input and decay of coarse woody debris in coniferious stands in western Oregon and Washington.

Coarse woody debris decay rate was determined from data collected at the T. T. Munger

RNA in WA, using the method proposed by Jenny (1949).  Assuming that the old-

growth system was in a steady state condition and that input rate was consistent over long

periods of time then k=0.028/yr.  This rate was three to five times higher than estimates

based on density alone.  Then difference was probably due to the fragmentation of pieces.
------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

FD-230

Sollins, Phillip, Cline, Steven P., Verhoeven, Thomas, Sachs, Donald, and Spycher, Gody

Patterns of log decay in old-growth Douglas-fir forests.

Decomposition of Pseudotsuga menziezii (Douglas-fir), Tsuga heterophylla (western hemlock) and Thuja plicata (western red cedar) logs was studied in the Cascade mountains of western OR and WA.  Results are based on 96 sample logs greater than 15 cm in diameter.  Density based decay rate was determined using the negative exponential model.  

Species
k (yr-1)

Douglas-fir
0.010

Western hemlock
0.016

Western Red Cedar
0.009

-----------------------------------------------------------------------------------------------------

FD-235

Spies, Thomas A., Franklin, Jerry F., and Thomas, Ted B.

Coarse woody debris in Douglas-fir forests of western Oregon and Washington.

Decay rate for coarse woody debris was determined from data collected in 196 Pseudotsuga menziesii (Douglas-fir) stands in western OR and WA.  Stands aged from 40 to 500+ years old.  The single-exponential decay model, including respiration and fragmentation was k=0.028 /yr.

-----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------

FD-237

Sprugel, Douglas G.

Changes in biomass components through stand development in wave-regenerated balsam fir forests.

Data from a number of studies were used to develop a model to describe changes in

biomass through cycles of disturbance in wave-regenerated Abies balsamea (balsam fir)

forests in northeastern U.S.  After reviewing past studies the exponential decay rate for

foliage was estimated to be k=0.15/yr.  Branch decay rate was estimated to be about 

k=0.80.  The double-exponential model was used to describe bole decay.  Lambert et al.

(1980) calculated fragmentation decay to be k=0.0187 and the rate of mineralization to be

k=0.0112.
-----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------

FD-243

Stohlgren, Thomas J

Litter dynamics in two Sierran mixed conifer forests .I. Litterfall and decomposition rates.

Leaf litter decomposition was studied in two mixed conifer forests in the southern Sierra Nevada of CA.  Thirty litterbags per species per site were randomly placed on the forest floor in Oct. 1982 and collected six times over the following 3.6 years.  Decay rate was determined using the single-exponential decay model.

Forest type and species
k (yr-1)

Giant sequoia type


     Sequoiadendron giganteum
0.11

     Abies concolor
0.20

     Pinus lambertiana
0.14

        Weighted mean
0.155

Fir-pine type


     Abies concolor
0.20

     Pinus lamertiana
0.17

     Calocedrus decurrens
0.28

        Weighted mean
0.187

-----------------------------------------------------------------------------------------------------

FD-246

Takeda, Hiroshi

A 5 year study of pine needle litter decomposition in relation to mass loss and faunal abundances.

Decomposition of Pinus densiflora (Japanese red pine) and Chamaecyparis obtusa needle litter was studied in the Kamigamo Experimental Forest Station of Kyoto University, Japan.  Newly fallen litter was swept away and litterbags were anchored to the ground in Feb. 1979.  Collections were made over the next four years. The pattern of mass loss was divided into three stages and decay rate was determined using the single-exponential decay model;  k=0.054, k=0.024 and k=0.000049 for stage one through three, respectively.

-----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------

FD-249

Taylor, B. R., Prescott, C. E., Parsons, W. J. F., and Parkinson, D.

Substrate control of litter decomposition in four Rocky Mountain coniferous forests.

Litter decomposition was studied in three forest types and a clearcut area in the Kananaskis Valley, Alberta.  Mass loss of 19 litter types was studied using the litterbag method.  Sixty bags of each litter type were placed on site in October 1984.  Collections were made in May and October over the following three years. 

Litter types
Pine
Spruce
Fir
Clearcut

Forb leaves
0.2375
0.3330
0.3534
0.2549

Buffalo-berry leaves



0.2363

Alder leaves



0.2179

Grass
0.2372
0.2012
0.2022
0.3168

Forb stems
0.1803
0.2280
0.1776
0.2388

Spruce needles

0.1828



Forb roots
0.1743
0.2517
0.0202
0.2700

Pine needlesa
0.1151
0.1735
0.1063
0.1845

Bearberry leaves



0.1298

Conifer coarse roots
0.1902b
0.0766
0.0290


Bearberry stems



0.0941

Fir needles


0.0933


Moss

0.0874
0.0444


Twigs
0.0549
0.0549
0.0620
0.0810

Grass roots
0.0473
0.0613
0.0484
0.0892

Female cones
0.0307
0.0691
0.0437


Male cones
0.0440




Branches
0.0521
0.0265
0.0353


Conifer fine roots
0.0267
0.0393
0.0314


a Identical samples at all four sites.

b Rate probably exaggerated by breakage

-----------------------------------------------------------------------------------------------------

FD-251

Taylor, Barry R., Parkinson, Dennis, and Parsons, William F.

Nitrogen and lignin contentas predictors of litter decay rates: a microcosm test.

Leaf litter decomposition was studied in the laboratory using litter and forest floor microcosms taken from a stand of Populus tremuloides (quaking aspen) stand in the Kananaskis Valley, Alberta.  Study duration was four months.  Decay rate was determined using the negative exponential model.

Litter
k

White spruce
-0.757

Douglas-fir
-0.850

Balsam poplar
-0.907

Aspen
-1.351

Grass
-1.391

Dogwood
-1.706

Rose
-1.841

Cow-parsnip
-2.550

-----------------------------------------------------------------------------------------------------
FD-254

Turnbull, C. R. A. and Madden, J. L.

Litter accession, accumulation and decomposition in cool temperate forests of Southern Tasmania.

Litter decay rate was studied at four sites in the Hastings Cave area of southern Tasmania for the period 1979-1982.  Mass loss decay rate was determined using the negative exponential decay model.

Site
Fire year
Predominant species
k

Open forest
1915
Eucalyptus obliqua 
0.240

Closed rainforest
Approx. 1685, 1920
Nothfagus cunninghamii / Atherosperm moschatum
0.393

Open forest/scrub
1915, 1940
Eucalyptus obliqua
0.238

-----------------------------------------------------------------------------------------------------

FD-257

Tyrrell, Lucy E. and Crow, Thomas R.

Dynamics of dead wood in old-growth hemlock--hardwood forests of northern Wisconsin and northern Michigan.

Log decay was studied in hemlock-hardwood forests in northern Wisconsin and northern Michigan.  Forest floor residence time was determined for logs by decay class.  Density based decay rate was determined using the negative exponential decay model.

Species
Location
k (yr-1)
Source

Douglas-fir
OR
0.0063
Means et al. 1985

Western hemlock
OR
0.012
Grier 1978

Western hemlock
OR
0.021
Graham 1982

Eastern hemlock
WI, MI
0.021
This study

Balsam fir
NH
0.011
Lambert et al. 1980

Red spruce
NH
0.033
Foster and Lang 1982

Maple and others
TN
0.110
Onega and Eickmeier 1991

Maple
IN
0.045
MacMillan 1988

Maple, ash, birch and beech
NH
0.096
Arthur et al. 1993

Trembling aspen
MN
0.080
Alban and Pastor 1993

White spruce
MN
0.071
Alban and Pastor 1993

Red pine
MN
0.055
Alban and Pastor 1993

Jack pine
MN
0.042
Alban and Pastor 1993

Oak
IN
0.018
MacMillan 1988

-----------------------------------------------------------------------------------------------------

FD-267

Versfeld, D. B. and Donald, D. G. M.

Litterfall and nutrient release in mature Pinus radiata in the South-western Cape.

Pinus radiata (Monterey pine) needle decomposition was studied in Cape Province, South

Africa using the litterbag method.  One hundred eighty bags were placed on the litter

surface then collected monthly over the following three years.  Mass loss decay rate was

k=-0.5027 using the negative exponential model.

-----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------

FD-275

Yavitt, Joseph B. and Fahey, Timothy J.

Litter decay and leaching from the forest floor in Pinus contorta (Lodgepole pine) ecosystems.

Decomposition of Pinus contorta (lodgepole pine) leaf litter was studied at the Medicine Bow National Forest, WY using the litterbag method.  Thirty-six bags were placed on site in late summer then collected six times over the following 48 months.  Mass loss decay rate was determined to be k=-0.14, using the negative exponential model.

-----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------

FD-282

Abbott, D. T. and Crossley, D. A.

Woody litter decomposition following clear-cutting.

Quercus prinus (chestnut oak) woody litter decomposition was studied on three sites at the Coweeta Hydrologic Laboratory, NC.  One hundred sixty branches were divided into three diameter classes.  Pieces were placed on site, unconfined, and regularly collected over a 12 month period.  Annual mass loss decay rate was determined using the negative exponential decay model.


Diameter Class


Treatment
0-1
1-3
3-5
Mean k

Uncut control
0.1524
0.1728
0.0912
0.1388

Clear-cut mesic
0.1752
0.0756
0.1644
0.1384

Clear-cut xeric
0.0456a
0.0948
0.0377
0.0594

Mean k
0.1244
0.1144
0.0978


a not significant

-----------------------------------------------------------------------------------------------------

FD-283

Christensen, O.

Estimation of standing crop and turnover of dead wood in a Danish oak forest.

The decomposition of dead wood was studied in a Quercus robur (English oak) forest at Tinning Wood, Denmark.  Mass loss decay rate was determined using the negative exponential decay model.  Based on a steady state condition the decay rate of soil surface dead wood was k=-0.26/yr.

-----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------

FD-286

Edmonds, Robert L. and Eglitis, Andrus

The role of Douglas-fir beetle and wood borers in the decomposition of and nutrient release from Douglas-fir logs.

Douglas-fir log decomposition was studied at the Allen E. Thompson Research Center in

northwest WA.  Logs were divided into small (average section diameter = 21.1-29.1 cm)

and large (average section diameter = 28.2-46.7 cm) classes (six, 3-foot logs/class).

Mass loss decay rate was determined for each class using the negative exponential model.

Over the 10-year study period large logs decayed faster than small logs; k=-0.026 and k=-

0.050, respectively.  These k values were calculated including a 5-year lag time.
-----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------
FD-287

Fogel, Robert and Cromack, Kermit

Effect of habitat and substrate quality on Douglas-fir litter decomposition in western Oregon.

Decomposition of Pseudotsuga menziesii (Douglas-fir) litter was studied at the H. J. Andrews Experimental Forest, OR using the litterbag method.  Litter was separated into needle, cones, bark and branch (10-15 mm) components. Litterbags were placed at seven sites during March 1973, then collected over a 2-year period.  Annual weight loss decay rate was determined using the exponential decay model.

Substrate
n
k
Substrate
n
k

Needles
100
0.29
Cones
47
0.064


92
0.28

49
0.063


99
0.26

47
0.067


97
0.31

49
0.074


94
0.25

49
0.047


99
0.24

49
0.083


53
0.22

49
0.080

Branches
49
0.059
Bark
47
0.030


49
0.089

46
0.031


49
0.089

45
0.035


49
0.089

49
0.040


49
0.085

49
0.033


49
0.064

48
0.033


49
0.084

45
0.005

-----------------------------------------------------------------------------------------------------
FD-290

Greir, Charles C.

A Tsuga heterophylla-Picea sitchensis ecosystem of coastal Oregon: decomposition and nutrient balances of fallen logs.

Log decomposition was studied in a Tsuga heterophylla-Picea sitchensis (western hemlock-sitka spruce) ecosystem at the Cascade Head Experimental Forest, OR.  Thirty-eight western hemlock logs with forest floor residence times of  three to 43 years were separated into approximate 5-year age classes.  Annual weight loss decay rate was determined using the exponential decay model.  

Mortality interval
n
k

1935-1940
3
0.01114

1940-1945
7
0.01209

1945-1955
5
0.01264

1955-1961
6
0.01208

1961-1968
6
0.01404

1968-1972
6
0.00879

1972-1975
5
-

Average decay coefficient
38
0.0118

