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1 Introduction

» Earthworms-----important drivers of SOC turnover
» However, their critical role in achieving carbon neutrality is still
controversial: OC decomposition vs. OC stabilization
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1 Introduction

Knowledge gap: the stability of cast OM and its sensitivity to
surrounding environment in contrasting land use systems, e.g.
woodland vs. meadow
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1 Introduction

» Objective: to assess the effect of land use on
e the dynamics of POM and MAOM occluded in
casts and reference soils during field exposure

 the chemical changes during their ageing.



2 Experiment design and methods

A 400-day field exposure experiment: in a tropical woodland and
meadow of northern Vietnam.

Landuse | pH (KCIl) | SOC | Clay | Sand
Woodland 3.9 25% | 50% | 17%
Meadow 3.8 3.7% | 58% | 16%
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2 Experiment design and methods

» Sampling: 9 days (Tyy) and 400 days (T, after
field exposure
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21 Earthworm-induced OC enrichment

(C quantity)

» Casts C: >90% of MAOM C (vs. 60% for temperate ECs)
» A significant MAOM C enrichment in their casts (1.4~1.8 fold)
» MAOM-C: meadow> in woodland

» Trends with time: decreased in woodland but increased In
meadow
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Difference in sources and dynamics of cast

POM and MAOM

C isotopic composition
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POM--primarily from plant materials (including undigested plant

debris and fresh roots)
MAOM---predominately microbial-derived origin



33 The OC functional groups of POM and MAOM

determined with FTIR-ATR (C quality)

» Significant differences between fractions
» Similar between cast and soil, between T4, and T,,4, and
between land uses
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33 The OC functional groups of POM and MAOM

determined with FTIR-ATR (C quality)

» Significant differences between land uses

» temporal changes for the woodland system, but no significant
changes for the meadow system
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34 Land use dependency of the turnover and fate of

cast OC during ageing: Controlling factors
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34 Land use dependency of the turnover and fate of

cast OC during ageing: Controlling factors
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34 Land use dependency of the turnover and fate of cast

OC during ageing: Controlling factors

» POM under Meadow at T,

New root growth

» New roots originate from ingested seeds and/or weed plants
searching for nutrients (Clause et al., 2015; Decaéns et al.,
2003; Forey et al., 2011).



4  Conclusions and future work

Conclusions

» Earthworms induce SOC storage as MAOM rather
than occluded POM

» Land use influences composition of earthworm
induced SOC in fractions

» Occluded POM in earthworm casts is susceptible to
loss on an annual timescale

» Land use influences persistence of earthworm
induced SOC in MAOM fractions

Future work
» Fe, Al-associated OM in cast
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