ICRAF Publication

®

World Agrols-astry Cantrn

JA0144-04

Netherlands Journal of Agricultural Science 48 (2000) 61-73

Dynamics of density fractions of macro-organic matter after
forest conversion to sugarcane and woodlots, accounted for
in a modified Century model

S.M. SITOMPUL'", K. HAIRIAH? , G. CADISCH? AND M. VAN NOORDWIJK*

' Agronomy and ? Soil Science Department, Faculty of Agriculture, Brawijaya University,
Malang 65145, Indonesia

3 Wye College, Department Biological Sciences, University of London, Wye,
Kent TN25 5AH, UK

4 ICRAF S.E.Asia, P.O. Box 161, Bogor, Indonesia

* Corresponding author (fax: +62 341-56433; e-mail: smtom@malang.wasantara.net.id)

Received 30 November 1999; accepted 2 March 2000

Abstract

Soil organic matter (SOM) is the major controlling factor of soil fertility for low external in-
put agriculture. However, most models describing SOM dynamics are based upon pools
which are not directly measurable. We developed a SOM submodule for the CENTURY
model based on Ludox particle size density fractions. The turaover rates of these easily mea-
surable fractions were determined by assessing their *C isotope signatures in a chronose-
quence under surgane after rainforest conversion.

The net monthly decomposition rates of light (L). intermediate (I) and heavy (H) fractions
of macro-organic matter (150 um — 2 mm size) under sugarcane cultivated for 2-10 years
following forest removal ranged from 0.0162 and 0.0154 month! for forest-derived L and I
fractions to 0.0118 month™' for H fractions, while for unfractionated forest soil organic mat-
ter it was 0.0068 month~'. The soil carbon of the CENTURY model was reconstructed and
the ‘slow” (SOM2) pool was divided into L, I, H and R fractions, where the R (resistant)
fraction represents the 50-150 pum size fraction. The modified CENTURY model simulated
the dynamics of L, I and H fractions as well as total organic carbon (C%) under sugarcane
with a coefficient of determination (R*) of 0.90, 0.95 and 0.98, respectively. Without further
adjustments the model was applied to woodlots of Gliricidia sepium and Peltophorum
dasyrrachis. The model accounted for 60% of the variation in measured light (L) fraction in
the 0-5 em layer under Gliricidia and Peltophorum, but only for 40% of the variation in the 1
and H fraction data. Results thus show some progress in linking SOM models to measurable
soil organic matter fractions, but are not yet satisfactory for the heavier fractions, more
strongly associated with mineral particles. Experimental data for these fractions show a con-
siderable spatial variability, possibly linked to activity of soil fauna, not covered by the
model.
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