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The current study attempted to examine land-use effect on SOC quality in a volcanic
region of Indonesia by selecting 6 sites (3 forest and 3 agricultural), focusing 3 depth
layers, and using two approaches – physical fractionation to distinguish different types of
SOC and laboratory incubation to assess C degradability including possible priming effect.
Tropical Andisols are clearly less studied than temperate ones and the land-use effect on
SOC and other soil fertility related parameters is clearly an important topic in soil and
agricultural science. The authors clearly put lots of effort to conduct both physical
fractionation study and lab incubation study. While the results are potentially valuable, I
found several serious limitations and strongly question some of the result interpretations.

First, I think the authors need to carefully consider if the observed soil chemical variations
found here really resulted from the land-use difference. There is no information on how
the authors judged the six sites were similar in terms of pedogenic factors except for the
land use. Quite a variation in Alo and Feo contents is present within forest sites and within
agricultural sites. I assume the sites are on a volcanic mountain slope. Rather small
differences in topography and aspect can create significant differences in soil properties in
the tropics due to much longer land history and more intensive weathering and erosion as
well as (re)depositions of tephra. Local people usually select specific land forms for
specific management (e.g., ag vs. forest). The high variability in Alo and Feo even at 60+
cm depth among the sites suggest that the six sites don’t have the same parent material.
Volcanic landscape is complex. These areas might have received various types of tephra
from nearby volcanoes and also from at distance time to time. Tephra (esp. ash) is often
redistributed by wind and water. Thus, more detailed information on the six sites is clearly
needed to judge the validity of testing “land-use effect” from these sites. Also I cannot
find any information on the soil sample replication per site. 

Second, I wonder the effectiveness of Zimmermann fractionation which was developed for
Switzerland agricultural soils that are wildly different from tropical Andisols. While the
isolation of POM is reasonable, Zimmermann method gives ambiguous separation of the
SOC pools that are associated with soil mineral matrix in various ways. Particularly the
distinction between S+A (mostly sonication-resistant aggregates of >63 um) and s+c (silt



& clay size particles after the sonication) is rather problematic for following reasons. First,
aggregate can be <63 um and the sonication energy used is too weak to break most
aggregates in Andisols that are known to have high physical stability. Second, the
aggregation strength and aggregate size are strongly affected by the amounts of short-
range-order minerals, other metals, and OM. The six soils studied here showed a wide
variation in mineralogical properties such as Alo and Feo (Table 1). Thus, what the authors
recognized as S+A and s+c likely change among the six soils. This probably contributed to
some of the unexpected results. I recommend the authors to characterize S+A and s+c
fractions further (e.g., for oxalate-extractable Al and Fe). This would strongly help to
interpret what these fractions represent. Otherwise, it seems impossible to deduce any C
protection mechanisms responsible in these fractions.

I also found puzzling statements and interpretations on C storage and stabilization
mechanisms. For instance, the authors cannot assume that C present in “S+A” fraction is
occluded OM in aggregate. Clays and esp. SRO minerals present in S+A fraction (probably
as microaggregates) can directly sorb relatively large amounts of OM. The authors should
report C:N of each fraction in Table 2, which help to interpret what types of OM in S+A
fraction and in other fractions. In general, the authors should to be more critical when
interpretting their results. 

For these reasons above, the conclusion drawn by the authors have very weak basis.
While the data is potentially valuable, I think the manuscript at its current state should be
rejected.
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