F. E. Clements (1916) “Such a method (long-term ecological research) requires concerted action such as is unknowiat jersecdn be little question that continuous investigations of this nature will soon be organized by great botartioakiistit
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e In 1957, two old fields planted with pine seedlings in 16 plotsr
» Soils sampled during forest growth:1962, 68, 72, 78, 82, 90,%9

e Intensive within-plot sampling and all soils archived
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Decreases in pH have been prominent during growth of the Soll K removals (K accumulations in forest biomass and forestWhen the site was under cotton (pre-1955), P fertilization
Calhoun forest. Between 1962 and 1990, exchangeable Ca d®or plus leaching loss), exceeded depletions of exchangeablacreased

C Sequestration
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C sequestration in the Calhoun forest totaled 165 Mg ha

loam A and E
C inputs. Despite modest accumulations of SOC, bd@b
Idly labeled mineral soil organic matter even at

Oa and upper A horizons. [Richter et al. 1999]

K Uptake & Re-supply
Fig 4. 0 °
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creased by about 1.25 kmolc'ha! in the upper 0.6-m soil, and K by 20-fold in the surficial 60-cm over 28-years of forest

exchangeable acidity accumulated at about 1.33 kmdlgha

development. Weathering resupply buffered exchangeable Kas indexec

(Fig. 3). The Calhoun Ultisol is readjusting to a pre-agriculturahd K-bearing minerals including muscovite micas were

acidic state due to: suspension of lime inputs, growth of the

forest, and atmospheric deposition. Atmospheric deposition (Fig. 4) was demonstrated by greenhouse studies and chemicaB kg

identified by XRD in mineral soils. Non-exchangeable K

to 60-cm depth (Fig. 1). Delt& has remained elevated in “occult N.” [Richter et al. 2000]

N Uptake & Depletion
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Soil N was depleted substantially over four decades (Fig. 2) gs **°
(CV = 7.2% among eight plots) over four decades, 61 Mgofia tree biomass and forest floor rapidly accumulated >1100 kg hg
which was belowground C in roots, forest floor and mineral-smf N. The ecosystem was a strong N sink with insignificant N
OM. Biomass C amounted to 75% of the total accretion, 25%leaching loss; trees have grown into N deficiency with low N
was In the forest floor, and less than 1% was in new mineral-goiheralization in the forest floor. Ecosystem accretion of N
OM. Rates of decomposition were high in the coarse sandy (plants plus soil) was estimated to be 205 k§dwer the four
norizons, limiting SOM accumulation despite higlecades, significantly different from O at a p<0.07. This N

accretion amounted to 5.9 kg'ha!, in the same range as
atmospheric N deposition. There was little indication of

P Uptake & Re-Supply
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abile and recalcitrant fractions of soil P. During

by resin-extractable, bicarbonate, and Mehlich P
(Fig. 5). Significant decreases were detected, however, in mag
recalcitrant Ca-associated P (49 kg)hand NaOH-organic P

na). Ca-associated P and organic P, elevated under

The Soil-Network Rational:

* Soll Is being used at a geographic scale neyer

before attempted.

* Few studies can observe soll change, and
most of these are of agricultural soils with
high native fertility

* A network of soll studies Is vital to quantifying

soll change and ensuring soll management
the foreseeable future

Rothamsted: The Wellspring
of Soll-Ecosystem Studies
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Invaluable Soll-Ecosystem
Studies

Ecosystem L ocation Origin Reference
Winter wheat, Alfisol Broadbalk, Rothamsted 1843 Jenkinson 1991
Hayfield, Alfisol Park Grass, Rothamsted 1856 Tilman et a. 1994
Crop rotations, Inceptisol Askov Exp. Sta,, DENMARK 1893 Christensen et al. 1994
Cotton rotation, Ultisol Old Rotation, AL, USA 1896 Mitchell et al. 1996
Whest rotation, Alfisol Bretton Plots, Alberta, CANADA 1930 McGilll et a. 1986

Corn, Mollisol

Arlington Plots, WI, USA

1958

Vanotii & Bundy 1995

Legume-ceredl, Vertisol

Tamworth, NSW, AUSTRALIA

1966

Holford 1981

Millet-rotation, Inceptisol

Haryana, Hisar, INDIA

1967

Gupta et a. 1992

Hardwood forest, Ultisol

Coweeta Hydro Lab, USA

1970

Knoepp & Swank 1994

The Proposed Soil-Ecosystem

Network:

 Sites located In different biomes with
growth of the forest, labile fractions of soil P remained elevated, Contrasting soll textures, mineralogies,
climates, and land uses

K Archived soil and plant-tissue samples

contributed 40% of the acidification in the upper 60-cm soill.
Acidification from the atmosphere translocates sulfate and cations
from surface soils to sub-soils where the ions are adsorbed rather
than leached from the ecosystem. [Markewitz et al. 1998]

analyses to release bioavailable K. [Markewitz et al. 1998]

cotton

oy fertilization and liming, appear to be supplying both

plant u

The transfer of mineral-soll P to plants and forest floor totaled
82 kg hd.

ptake and readily available P fractions in soil (Fig. 5).

[Richter and Markewitz 2000]

* \Whole-ecosystem studies with targeted
process studies

| » Observations of LT soil change will be critic

to ecosystem-simulation models
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Is available for download as a *PDF file from ftp://sedimentary.env.duke.edu/pub/Calhoun/LTEROO.pdf
Other Calhoun information, Posters and Data are available at
The Forest, Soil and Water Lab @ Duke University (http://sedimentary.env.duke.edu)
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