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General comments

The paper is well-written and focuses on the decline of soil fertility as expressed in SOC
contents and the role of SOC in C sequestration. However, the latter appears mainly from
the discussion. In reading the introduction I was not quite sure why you also refer to SOC
stocks and C sequestration (e.g. in lines 47-48). If you want address both soil fertility
decline and the role of SOC in the global C cycle, then these should be both discussed in
the introduction.

The carbon storage efficiency as explained in section 2.4.2 is calculated only in the top 15
cm. How does this relate to the tillage depth? If you calculate the SOC stock based on the
soil mass of only the top 15 cm and you homogenize the soil until e.g. 25 cm, you miss a
significant part of the SOC stock that originates from the input of organic matter. The
carbon storage efficiency will then be underestimated by nearly 50% in this example.

The discussion section should be carefully read in order to a balance between the results
of the long-term trials and their possible explanation from processed based research. In
order to strengthen the link to the long term experiments it would be helpful to
consistently refer to the figures and tables in the discussion section (e.g. the statement in
line 449-451 can be checked in Fig.3 while your reference to Fig. 4 in line 455 is very
helpful). As it stands there is a risk of speculation on the role of microbial processes, the
redistribution of organic amendments and the input of organic matter through roots. The
authors show that they have a broad knowledge on these topics, but they should carefully
evaluate to what this theory is supported by the long-term trials (see e.g. the discussion
FYM lines 383-390, lignin and polyphenol lines 381-384 or root input lines 426-430).

Line 13 and throughout the document ‘concentration’ refers to a dissolved substance in a
liquid. Content is a broader term that can be applied to both liquids and solids. I would



recommend using ‘content’ throughout the manuscripts. Please note that you use SOC
content in line 41.

Detailed comments

Lines 154-164 Please specify if the soils contain rock fragments. For SOC stocks these
need to be taken into account (see Poeplau et al in SOIL 2017 or 2018)

Section 2.4.2 The calculation of the CSE is quite complex. An equation would be much
appreciated in order to evaluate the results e.g. Table 3.

Line 286 Please check (and also avoid ‘respectively’ as it does clarify the text). Do not FYM
treatments show the lowest decrease and SD the highest decrease?

Please check mine 318 and rephrase.

Line 378 Have these classes of organic residues already been discussed?

Line 399 The discussion of the stochiometry mainly concerns the CN ratio. Other nutrients
such as P and K or micro nutrients are not considered. Would not it be better to discuss
CN ratios rather than the broad term ‘stochiometry’? (see your note of caution on line
410).

Lines 426-430 The discussion on root vs aboveground litter input cannot be related to the
results of the long-term trials.

 Figure 7 The way to estimate the predicted SOC change should be explained briefly in the
Materials and methods section.

Lines 462-475 Is there any indication of the effect of soil mineralogy from the data? If not
this paragraph is purely based on the literature and not supported by the long-term trials.
It should be at least be reduced.
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