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The manuscript “Dynamics of carbon loss from an arenosol by a forest/vineyard land use
change on a centennial scale” presents, as tittle says, the results of a research about long-
term variations in soil organic carbon (SOC) stocks and their dynamics in a 80 cm deep
Mediterranean Arenosol that had undergone a land use change from forest to vineyard
over more than 100 years. According to their results a stock of 50 GtC ha-1 in the 0-30
cm forest soil horizon was reduced to 3 GtC ha-1 after long-term grape cultivation.
Analyses of 14C showed that deep ploughing (50 cm) in vineyard plot redistributed the
remaining carbon both vertically and horizontally. Authors concluded that this soil would
have a high carbon storage potential if agricultural practices, such as grassing or organic
amendment applications, were to be implemented within the framework of the 4 per 1000
Initiative.

The text denotes a considerable amount of field and laboratory work. In general,
manuscript is well written (English grammar and spelling are correct). It is a very
interesting research dealing with SOC stocks in soil profiles under different land uses. The
natural radiocarbon (14C) abundance analyses present a significant contribution to the
discussion. References are updated and they support properly introduction and discussion
sections. Tables and Figures are of good quality and all necessary. However, I consider
manuscript needs a MODERATE revision before being accepted for publication. It needs to
consider the following remarks.

General comments:

There are not statistical analyses supporting the data discussion. Authors are
comparing values and treatments and this should be done by means of statistics.



Specific remarks:

L76-82. Even if understandable, this paragraph is a mix of Material and Methods with
objectives. I suggest authors to re-write it focusing on clear objectives. Research
hypotheses are also much appreciated.
L81-82. It is not clear why authors applied a rate of carbon incorporation in their
cultivated arenosol according to the proportions and rate put forward in the remediation
study of Kazlauskaite-Jadzevice et al. (2019).
Köppen-Geigerclassification can be interesting to be used. Particularly because authors
refer to it several times through the manuscript.
It should be explained in sampling whether rocks were eliminated (as well from
calculations?). What happened with vegetation fragments (from roots to branches)?
This should be clearly explained particularly in SOC stock studies
Is this related to the presence of less solid fragments (rocks, vegetation, etc.)?
Are these results?
Refer to “Total Organic Content (TOC)”.
Is this 0 or 5-6 to 60?
L141-151. Authors should present similar depths in both treatments in order to
compare them. And use p values to make sound conclusions.
It might be good to explain why authors chose to use composite sample at these two
depths (5-10 and 40-50 cm) and not others.
Section 4.3. Please include statistical analyses results that help to explain this
variability.
In Fig.4. Why don't present both soils in one depth? Legend can be moved
5. Very interesting comparison.
Section 6 should be probably renamed as “Possible origin of OM”. In this section there
is a comparison of C:N ratios that is related to a probable origin of the OM. Authors
based their discussion in Cotrufo et al., 2019. According to theses researchers, OM of
plant origin shows C:N = 9.8 -17.8 and the OM of microbial origin associated with
minerals C:N= 7.9-17.3. There are not great differences in these thresholds particularly
when one compares results of this research with soil under forest (13 < C:N <16) and
under vines (7<C:N<12). It could be in any of the two origins, don’t you think?
6. Nothing is mentioned about Normality of data. Are these correlations made by
Pearson or Spearman?
In Fig. 6. Authors should change symbols to see composite vs single samples as well.
Are there any differences? I'm not sure about the independency of these data to
perform correlations?
Are the experiments economically viable? Is the owner of vineyard willing to make this
change?
Include depths (0-5 cm) to make it more accurate
L311-313. Even if the assumption of relating older age, i.e. F14C (old and stabilized
carbon), to decreased C:N ratio is true, it is based on a "discussion" not completely
clear (Section 6). I invite authors to re-think this part and present sound conclusions.
Is equation A.3. correct?
And the statistical analysis to confirm this?
In Table C1 caption, refer to Total Organic Carbon (TOC).
In Table C2, C values are significantly different between A, B and C?
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