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The motivation of this letter is to add missing links in the argu-

ment in the mentioned paper with respect to degradation, particular-
ly when normalizing alkane contents on mass. Further discussion
concerns the presumably low post-sedimentary alteration of terres-
trial sedimentary organic matter (OM) and paleosols, for example
by roots.

Frequently, contents of organic compounds are normalized to dry
weight of plant or sedimentary OM, as is also done by Zech et al.
(2012). The investigated compounds are characterized by different sta-
bility in the environment (Kögel-Knabner, 2002; Amelung et al., 2008).
Most plant components can degrade quickly after incorporation in soils
and sediments (Marschner et al., 2008) and might slightly change their
composition during degradation, as already observed for n-alkanes
(Nguyen Tu et al., 2004, 2011; Zech et al., 2011). The potential of selec-
tive preservation of individual compounds (Lichtfouse et al., 1998) is re-
lated to their degradability, stability and environmental controls such as
fast burial and/or O2-limited conditions (Lehmann et al., 2002).

In our opinion, the degree of alkane degradation should be assessed
via normalization on organic carbon (Corg) content instead of normaliz-
ing on dry weight. In theory, if degradation of the overall OMwould be
identical for all individual compounds, the ratio of a substance (class) to
Corg would remain constant. But this is not true, as some compounds
like alkanes get enriched in sedimentary OM due to selective preserva-
tion (Lichtfouse et al., 1998; Zonneveld et al., 2010). Furthermore, al-
kanes can also be released in sediments by de-functionalization of for
e.g. fatty acids, alcohols or decomposition of other alkyl side chains
from macromolecules (Shimoyama and Johns, 1972; Poynter and
Eglinton, 1991). Degradation of alkanes is accompanied by an equili-
bration of the abundance of odd and even homologues, hence reduc-
ing OEP (odd-over-even predominance) values, which Zech et al.
(2012) acknowledge by their modeling approach.

If the abundance of alkanes is normalized on plant biomass and mass
of soil or sediment, the comparison between source (plant) and archive
(soil/sediment) is unsuitable to trace degradation of OM or the input of
plant-derived OM into soils or sediments. Mass-normalized contents of
organic compounds do not provide information about the amount of
OM incorporated into the investigated archive. For example, scarce
litterfall of a deciduous treewith high alkane contents can entail lower al-
kane input into soil than coniferous trees or roots with a lower alkane
content compared to aboveground biomass, but a higher incorporation
rate. Therefore, it is required tonormalize alkane contents on theCorg con-
tent instead of mass, which then could yield more information with re-
spect to the degradation and plant source.
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Numerous publications are available reporting root alkane data
(Marseille et al., 1999; Jansen et al., 2006; Roumet et al., 2006;
Gocke et al., 2011a; Huang et al., 2011). For roots, clear separation be-
tween plant- and microbial-derived alkanes is impossible, which can be
addressedby the term ‘rhizomicrobial’ alkanes. They constitute a lowpor-
tion of the root biomass (100–102 μg g−1) but can be of the sameorder of
magnitude as soil or sedimentOM(102–103 μg g−1 Corg)when related to
Corg content (Marseille et al., 1999; Roumet et al., 2006; Gocke et al.,
2011a). In the herein discussed study, the whole discussion regarding
rhizomicrobial overprint of loessOM is based solely on two locally collect-
ed root samples, which is insufficient for drawing general conclusions
insofar as no statistical evaluation supports the statements. The low reso-
lution of samples collected per stratigraphic unit, and the absence of dis-
cussion of literature on root alkanes, impede identification of the root
overprint of sedimentary OM in the current study. For this, more samples
per unit and replicate samples are required.

Besides recent roots, terrestrial sediments frequently contain
carbonatic root features described, for example, as rhizoliths or nodules,
which are also abundant at Nussloch (Antoine et al., 2001; Gocke et al.,
2011b). These derive from Holocene vegetation. As the recent roots in
the profile are comparatively fresh and the profile was cleaned before
sampling, the ancient root features still remain, which likely overprinted
the lipid composition of the sediment and paleosols.

Although the alkane concentration is higher in litter than in roots, the
latter is in a similar range as that of sedimentary alkanes (Gocke et al.,
2011a; Zech et al., 2012). Thus, roots and associated microorganisms
remain apotential source of sedimentaryOM.As root-derivedOM is char-
acterized by lower degradability than aboveground biomass (Mendez-
Millan et al., 2010), this also argues for rhizomicrobial alkanes as potential
source of OM in soils and sediments.

Apart from the general abundance of alkanes, the process of incorpo-
ration of rhizomicrobial-derived OM is completely different compared to
that of aboveground biomass. While in non-tropical climates litterfall of
aboveground tissues commonly occurs once a year, roots continuously re-
lease OM throughout the year. This is of special importance for fine roots
(Gaudinski et al., 2010) characterized by high productivity due to succes-
sive formation of new tissues and simultaneous decay of other fine roots.
Thus, the rhizomicrobial-derived OM contribution was frequently
underestimated in the past (Rasse et al., 2005). Roots are discussed to in-
corporate rather large amounts of biomass andhelp to sequester C below-
ground (Kell, 2012). Taking this into account, roots can release large
amounts of alkanes as particulate OM, which can exceed that of litter, es-
pecially in deep soil horizons. Root exudation as proposed by Zech et al.
(2012) is unlikely due to hydrophobicity of alkanes (Ferguson et al.,
2009). Rhizomicrobial alkane incorporation is of special importance for
steppe grassland, where most of the plant biomass is located below-
ground (Verchot et al., 2006).

In summary, we agree with most of the presented findings. Regard-
ing degradation and root overprint of sedimentary OM, however, fur-
ther research is required to elucidate discrepancies determined in the
current and other studies. Other biomarkers like fatty acids, alcohols,
suberin might be useful to support the findings related to degradation
c. All rights reserved.
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and rhizomicrobial input. Also, compound-specific radiocarbon dating
could help assessing postsedimentary-incorporated OM, which inte-
grates over several sources of different ages unless specific biomarkers
(for example, roots vs. litter) are used.
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