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Maren Oelbermann, R. Paul Voroney, Donald C. L. Kass, and Andrea M. Schlonvoigt
Soil carbon and nitrogen dynamics using stable isotopes in 19- and 10-year-old tropical agroforestry systems
Geoderma (February 2005), 130({3-4):355-367

Abstract:

Conversion of forests to agricultural land in the American tropics, through traditional agricultural practices such as shifting cultivation, has not been able to
maintain stocks of soil organic carbon (SOC), and increasing population pressure has led to shortened fallow periods, causing further losses of soil fertility.
However, land management practices such as agroforestry can provide a sustainable alternative to single cropping because of its ability to maintain or increase
the SOC pool. This study quantified SOC and nitrogen (N} pools, gross SOC turnover, residue stabilization efficiency (RSE ,- ) in the alley crop, soil delta L3 ¢

partitioning, C 5 -C abundance and delta 15 N dynamics in 19- and 10-year Gliricidia sepium and Erythrina poeppigiana alley cropping system. Each system was
studied at two fertilizer levels (tree prunings only [-M or -A], and tree prunings plus chicken manure [+M], or Arachis pintoi as a groundcover [+A]), and was
compared to a sole crop system. The SOC and M pools were significantly higher (p<0.05) in the 19-year-old alley crop compared to the sole crop, but not
significantly different (p<0.05) in the 10-year-old system. Soil C and N {%) showed a similar trend as that of the SOC and N pools in both 19- and 10-year-old
systems. Gross SOC turnover, to a 20 cm depth, ranged from 12 to 21 years in the 19-year-old alley crop compared to 50 years in the sole crop, and from 20
to 32 years in the 10-year-old alley crop compared to 106 years in the sole crop. The RSE , - ranged from 10% to 58% in the 19-year-old system, and from 3%
to 43% in the 10-year-old system. The delta '3 C signature of the soil shifted significantly {p=0.05) towards that of C - vegetation in the alley crop due to the
greater input of organic residues from tree prunings compared to the sole crop. The proportion of input from tree prunings only in the 19-year-old alley crop
ranged from 14% to 20%, and from 2% to 11% in the 10-year-old system to a soil depth of 20 cm. The delta ¥ N signature of the soil showed two patterns:
that of the 19-year-old system being enriched in delta ' M, and that of the 10-year-old system being depleted in delta 1 N compared to the sole crop. The
addition of manure in the 19-year-old system has enriched the soil delta 3 N and in the 10-year-old system the soil was depleted due to the N - -fixing

groundcover A. pintol.

Index Terms/Descriptors:

agriculture: Angiospermaes; animal waste; Arachis; C-13/C-12; Cambisols; carbon; Central America; Costa Rica; Dicotvledoneae: dynamics: fertilization:
forestry; geochemistry; groundcovers; isotope ratios; isotopes; land use; Leguminosae; living taxa; M-15/M-14; nitrogen; organic carbon; organic nitrogen;
Plantae; soll management; soil quality; soils; Spermatophyta; stable isotopes; tropical environment; Turrialba Costa Rica; vegetation
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GeoRef, Copyright 2006, American Geological Institute. Reference includes data from CAPCAS, Elsevier Scientific Publishers, Amsterdam, MNetherlands
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ABSTRACT

Calibration of a numencal process model aganst laboratory or Held data 15 often referred to as "nverse
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estinated generally mcreases, requiring new testing, modeling, and wversion strategies. The purpose of this
survey 18 to review verse modeling approaches for unsaturated and multiphase flow models. The discussion
oruses on applications rather than theoretical considerations, which have been prewiously rewiewed i the
context of saturated fow and transpott modeling. We also exatrne model parametenzation 1ssues, spectically

e representation of heterogenetty through a hrnited number of vanables that can be subjected to parameter

b Abstract

b Full Text (PDF)
F Alert me when this article is cited

¢ Alert me if a cormecton is posted

fenvices

b Similar articles in this

b Alert me to new issues of the journal
¢ Download to citation manager

ToP
[ ABSTRACT
INTRODUCTION
IMVERSE MODELING FRAMEWOREK
LITERATURE REVIEW
PARAMETERIZATION
MODELING HETER O GENETTY
iTOUGH2 APPLICATIONS
SUAMMARY AND CONCLUSIONS
REFERENCES

estirnation and uncertainty propagation analyses. Different parameterization stratemes are lustrated using the multiphase flow sitmilation—optimization



umetically challenging and subject to fundamental difficulties. For example, formation and fuid properties must be appropnately weighted when
calculating flow across a domain boundary. The resulting artifacts i the predicted saturation distribution may be accounted for during calibration through
e estimation of an effective parameter that partly cotrects for systematic modeling errors. Newvertheless, it must be recognized that the estimated
arameter distribution 15 biased and strongly related to the particular numetical model and the appled weighting scheme.

terated Function System
subsurface heterogenetties often exhibit a hierarchical structure described by fractal distributions (e.g., Meuman, 1990; Molz et al., 1997). These factal
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