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Response to referee on comment BG-2022-98-RC3

General comments:

The manuscript by Monteux et al is very well written and the described mesocosm
experiment is sound and thoughtful. Unfortunately, the results did not match the
expectations, but this does not reduce the scientific quality of the manuscript.

We thank the referee for their commendation of our manuscript, and for their
comments which helped us improve the text. We provide answers to the
comments in bold font below.

The experiment was designed to analyse the effects of presence of collembola on bacteria
communities in newly thawed permafrost soil. Permafrost soil was cultured in vessels and
collembola (F. candida) were added either from stock cultures on gypsum medium,
permafrost medium or an artic soil medium. The collembola were fed with either yeast or
the natural community in the soil communities (to explore endozoochory), or were
sprayed with suspension from permafrost soil or artic soil (ectozoochory). The presence of
Collembola resulted in significant changes in the bacterial community for the ectozoochory
and ectozoochory control treatment only, and only when analysed qualitatively
(presence/absence), but not quantitatively (community composition). CO2 production was
higher by 25% in presence of collembola (of which half could be attributed to a priming
effect of Collembola on permafrost soil), but did not vary between Collembola treatments.
These results are less impressive than expected and are summarized in a very pointed
way in the very first lines of the discussion.

Further in the discussion the authors list a number of reasons why the results were the
way they were: bacteria are not able to survive gut passage or on collembola skin,
Collembola prefer fungi, etc. This is all true but makes the reader believe that the
experiment just failed (sorry, that was my strongest impression).

In my opinion, the results should be stated in a more positive way. Collembola sprayed
with arctic soil (and sprayed with permafrost, too) did change the bacterial community,
and that is something! Obviously the community composition per se did not change within
this short time frame, but the introduction of new microbial species was successful (in
future experiments one could try to find out which strains were transferred



successfully).Therefore, with enough time for the introduced microorganisms to multiply,
community might change. One should argue that Collembola changed the microbial
community despite the fact that they do not really feed on this group of microorganisms
and despite the short time investigated. But it might be discussed why this can only be
achieved with bacteria sprayed on the skin of Collembola but not those that travelled in
the collembolan gut. Secondly, the presence of Collembola increased CO2 release of soil
microorganisms by ~15%. For this part of the discussion the same hints are valid as for
the community: be more positive. Collembola presence affected soil microorganisms’
activity. But what was it that affected microorgnisms? It had nothing to do with
introduction of new species, but maybe it was feeding or trampling by the collembola or
predigestion of nutrients?

The authors mention all these things already, but the manuscript’s sound is too much of
an excuse for not-expected results than presentation of the findings. The authors’
concerns are right and prove their ability of scientific writing, but they are too much in the
focus in the present manuscript.

We understand the referee’s concerns: sounding negative or suggesting that the
experiment has failed were not messages we intended to convey. We have now
rephrased parts of the discussion to make the tone more positive and better
emphasize the importance of our findings, in particular that the limited effect on
bacterial community composition might be transient due to our short-term
incubation period, and that collembola presence in itself has sizeable effects on
CO2 production, regardless of initially minor changes to the bacterial
community. 

 

Specific comments:

In general, the materials and methods (M&M) chapter could be more clear. I had to
read it several times to understand which kind of soil was used for which collembola
cultures.

We have now rephrased parts of M&M and added a conceptual figure (new Figure
1) describing the experimental design to clarify this point.



 

Hypothesis II and IV: Do you expect different bacterial strains transferred by ecto- and
endozoochory, or the same strains in differing amounts? This is not clear in the
hypothesis or M&M section.

One could indeed expect differences between the strains transferred by ecto-
and endozoochory: an assemblage of bacteria driven by stochasticity may be
transported on collembola cuticle, while endozoochory could disperse a more
narrow group of bacteria shaped by deterministic processes due to the
constraints of surviving gut transit. This could be supported by evidence on the
dispersal of microorganisms by macroorganisms, which has been suggested to
follow intricate patterns, including microorganisms relying on surviving gut
transit and using fauna as a dispersal vector (Troussellier et al, 2017, Vašutová
et al., 2019). 

Nevertheless, in the absence of difference between ecto- and endozoochory



treatments, and because we did not find sufficient evidence in the
literature, we could not discuss this interpretation without being overly
speculative. We therefore did not include the corresponding rationale to avoid
creating loose ends which we would not address later. We are, however, open to
doing so at the editors’ discretion. 

How many replicates did you have? I suggest it’s five or six from the graphs in the
appendix (the grey dots), but you don’t write it in M&M. And how many replicates for
the “Collembola without soil”-control?

As pointed out in our Author Comment 2 in response to Referee #1 RC2, we have
corrected this oversight and now indicate clearly in the Methods section, as well
as in the new conceptual Figure 1, that we used 6 replicates for all treatments,
including the “Collembola without soil” control.

Why did you use permafrost soil from Alaska, but actic soil from Sweden? Wouldn’t it
be better (or more realistic) to use arctic soil from a closer region? Could the distance
between the sampling sites affect the ability of the arctic microflora to adapt to the
permafrost soil?

Using active layer soil from Alaska would indeed have been preferable, we could
not do that due to practical constraints, as we did not have access to such a soil
throughout the Covid-19 events. 

The choice of Yedoma permafrost from Alaska rather than permafrost from
northern Sweden stems from our previous findings showing both a strong
control of microbial community composition on Yedoma permafrost
functioning and a vulnerability of this permafrost’s microbial community to
invasions (Monteux et al., 2020). We have now rephrased the Methods section
to emphasize this point.

Regarding concerns about the ability of the Swedish arctic microflora to adapt to
this permafrost soils, we observed in a separate incubation experiment (AC
Figure 1, unpubl. data) that this permafrost’s bacterial community is vulnerable
to coalescence with active layer communities both from Alaska (AL1 and AL2) as
well as from the Swedish sub-Arctic (AL3). Because these data belong to an
upcoming manuscript and showing them would require extensive additions to
the M&M section, we would prefer not including them in the main text. 



 

Were collembola in ectozoochory treatments obtained from stock cultures or from
permafrost soil cultures? Please make the section about your treatments more clear.

The collembola in ectozoochory treatments were from the stock cultures on
gypsum without permafrost soil, we have now clarified this point both in text
and through the addition of a conceptual figure as the new Figure 1.  

Small comments/typos:

Line 264 “than” instead of “that”

We have now corrected this typo.

Appendix A2, 2nd table: What do you mean with “vs. control”? The no collembola-
control or the respective controls?

We have now clarified that this refers to the no-collembola control.

Appendix A3: In the figure caption you mix up “RRsoil” and “Rrgross”.

We have now corrected this mistake. 
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Please also note the supplement to this comment: 
https://bg.copernicus.org/preprints/bg-2022-98/bg-2022-98-AC3-supplement.pdf
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