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Review of the PhD-thesis of
Anna Juficova
Entitled:

”Carbon dynamics in the chernozem region after half a century of
intensive cultivation”

The PhD-thesis of Anna Juficova entitled: “Carbon dynamics in the chernozem region after
half a century of intensive cultivation” tackles various aspects of the long-term spatially
distributed changes in SOC. Moreover, the thesis contributes to the understanding of the role
of soil redistribution in the C dynamics of the Czech Chernozem landscape with hilly
topography. The thesis is quite comprehensive following a cumulative paper structure. The
introduction gives a good overview on the state of the art in soil organic matter (SOM) in
general and, into the global carbon cycle in particular. Additionally, the spatial assessment of
soil organic carbon and the mechanics in stabilizing soil organic matter in eroding soils are
discussed. Thereafter, the candidate gives a review on tillage operations as erosion agent.
After the presentation of the objectives, the methodology is discussed. The study area is
shortly presented and characterized from the environmental and landuse point of view.
Finally, the utilized data and software are illustrated. Subsequently, Anna Juficova gives a
summary of the papers submitted and included in her thesis. After the paper summaries the
candidate discusses the main results obtained and gives an outlook. Lastly, she concludes and
summarizes the main outcome of the thesis. Generally, state of the art techniques are
applied. The thesis is well written and good results are obtained. However, there are a couple
of issues addressed below in the review of the single.

Details on sections/chapters of the thesis

In the 1 chapter the candidate gives an extensive but concise introduction into the basic
concepts of soil organic matter leading to the aims and objectives of the work she conducted.
The introduction is well structured, informative and the most important literature is cited. The
aim of the work is clearly exposed.
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The 2" chapter describes the methodology and study area. This chapter is quite short and only
the essential information is given since the more detailed information can be found in the
papers. However, some more information on the Chernozems and their characteristics would
have been nice as well as on the hydrological and geomorphological aspects of the study area.
Moreover, some general information on agricultural history, management and cropping
techniques are missing.

In chapter 3 the summaries of the single papers are given. The candidate is 2 times first author
and two times second author. Three of the presented papers are already published and one is
submitted. The summaries are quite short and lack a bit of background information (e.g. error
margins of utilized data, techniques used to estimate SOC, SOM, input data quality).

The 4t chapter discusses the obtained main results of the PhD-thesis. Generally, the results of
the single papers are critically reviewed by the PhD candidate. In particular, the long-term trends
in SOC on agricultural land are debated showing that there are large differences to other studies
that only partly are explained by differing clay content and additional plant residues. However,
the quality of SOM that might play a role was not studied to explain the discrepancies.
Subsequently, the erosion based horizontal and vertical fluxes are reflected in terms of the
topographic position and former landuse pattern. The latter has not been further investigated.
Finally, the vertical erosion induced C balance for a 58 year period was discussed. Generally, the
study area act as a C sink. However, C dynamics in the first half of the period show a C loss
whereas the second half is characterized by a C gain. The candidate usually found higher SOC
stocks in depressions and at foot slopes. Ultimately, the role of tillage was examined concerning
its effects on the C distribution. The modelling results showed the substantial contribution of
tillage to the vertical net C balance in the study area, leading to a net C sink after 58 years. C
sequestration was about 25% higher when tillage soil redistribution was considered compared to
water erosion only. Anyway, there is a debate concerning the K parameter used in the
modelling but further investigations have not been conducted. In the last part the spatial extent
of soil erosion is discussed. At the end of chapter 4 a short outlook is given. The candidate shows
the ability to critically review the obtained results and to discuss them putting them in the
respective scientific context.

Chapter 5 is dedicated to the conclusions and lessons learned. Here a general idea of what does
the results mean in terms of the agricultural management of the area is missing. Further a
general discussion of the selected study site in comparison to other Chernozem areas or areas
with similar topographies would be interesting.
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Final Evaluation:
The cumulative thesis of Anna Juficovd is well structured and written concerning English

grammar and wording. There are only minor errors throughout the thesis such as missing point
1.4 in the indexing of the content. Formally it would be good to have a figure index and a list of
used acronyms/abbreviations with their meaning. The supplements should be listed in detail at
the end of the thesis.

The candidate shows the ability to describe complex circumstances in a logic and concise way.
Generally, the results are critically discussed and put in a respective scientific context. The thesis
demonstrates that the candidate is familiar with the concepts and methods applied showing an
overall high scientific level and respective competences. Altogether, the presented PhD-thesis
contributes to the general understanding of long-term carbon dynamics in cultivated Chernozem
landscapes and offers new insights in areas not investigated so far.

Thus, | recommend the candidate for the further defence of her thesis.
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