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Behrendt et al. performed a series of well-designed soil chamber experiments in the
laboratory to study the processes related with OCS production and OCS consumption,
and point to the importance of various enzymes other than carbonic anhydrase in pro-
ducing and consuming OCS by different microbial communities. This work includes
measurements of the soil-atmosphere exchange of OCS, CO and NO for a total of 9
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different samples representing agricultural, natural rain forest and desert soils under
different soil moisture or water-filled pore space. Given that the complexity in under-
standing the mechanism of OCS production and consumption, this study has made
quite useful progress/prediction in the direction of disentangling the challenging scien-
tific question. The paper is well written and well structured. Therefore, | support the
publication after the following comments are addressed.

We thank R#3 for the review and valuable comments. We improved the manuscript
accordingly.

No uncertainty was estimated for the measured fluxes of OCS, CO and NO, and some
necessary information is missing to get an idea of the measurement uncertainty, e.g.
the precision and short-term repeatability of the measurements by the LGR analyzer.
Although the potential bias in the scale of OCS could be eliminated by calculating
the difference of cout and cref, the short-term instrument drift, on the time scale of
the measurement of each chamber, will however cause a direct bias in the calculated
fluxes.

Based on Kooijmans et al. (2016) the bias based on instrument drift can be estimated.
Such bias cannot explain the variability we observed in our measurements.

The authors could refer to similar studies using the same LGR or similar Aerodyne
OCS analyzers. It may not be necessary to add uncertainties to the figures; however,
it is crucial to perform such analyses and to state the uncertainties clearly in the main
text. This is also related to the limit of detection of a few parts per trillion on line 283.
Please provide a quantitative number or range to the detection limit, and provide how
the detection limit is estimated.

We included “The limit of detection was estimated based on the 3¢ of the noise from
the soil free chamber (LODNO = 0.15 ppb NO, LODOCS < 15 ppt and LODCO < 0,3
ppb). The precision and accuracy of laser spectrometers has been evaluated in detail
elsewhere (Kooijmans et al., 2016).”into the method section.
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The interpretation of the results should also take the uncertainties of the measurements
into account. For example, it is not clear on line 364 that at _37% WFPSIab these soils
flipped to a state of net OCS consumption, because the magnitude of the fluxes falls
within the detection limit.

We agree that the uncertainties of the measurement should be taken into account.
Since in our dynamic chamber setup we measure differences and not absolute mixing
ratios, our data were never bellow the limit of detection. Instead the outlet and inlet
mixing ratios in some cases have been close to each other. Thus, we included an
interpretation of the noise (+ 1.09 pmol g-1 h-1.) to report all data, but exclude them
if they were within the noise of the analyzer. We include NO and CO exchange rates
under 50 ppt and 1000 ppt OCS in the supporting information to demonstrate better
the correlation of OCS, NO and CO.

In Figure 2, “The maximum OCS exchange rate and thiocyanate concentration for A2
(green circle) are considered as an outlier, possibly due to release of thiocyanate from
fine roots during the sieving procedure”. Can the authors confirm this using possibly
available soil samples? Why was the maximum observed OCS exchange rate used,
not the average OCS exchange rate when WFPS is larger than 37%?

The maximum observed OCS rate was measured at start of the incubation, the same
time when the soil for thiocyanate concentration was sampled. Since the valve sys-
tem switched from one to another box, the breakdown of substrates would affect the
correlation of average OCS exchange rate.

Technical corrections: P11/L269: missing “to” after “according”
Corrected in the improved manuscript.

L367-368: do the values refer to the maximum production rate? If so, weatfield and
grassland soils seem to produce higher fluxes than A1.

The statement was corrected.

C3

L469: should be “lower soil moisture” instead of “higher soil moisture™?
Correct. Discussion has been modified.

Additional References Baldrian, P., Kolafik, M., Stursova, M., KopeckAi, J., Valaskova,
V., VétrovskA|, T., Ziféakova, L., Snajdr, J., Ridl, J., Vi¢ek, C., Voiiskova, J. (2012): Ac-
tive and total microbial communities in forest soil are largely different and highly strati-
fied during decomposition. ISME Journal 6 (2): 248-258, doi: 10.1038/ismej.2011.95.
Blazewicz, S. J., Barnard, R. L., Daly, R. A., Firestone, M. K. (2013). Evaluating
rRNA as an indicator of microbial activity in environmental communities: limitations
and uses. ISMEJ. 7 (11): 2061-2068. Degelmann, D. M., Borken, W., Drake, H.
L., Kolb, S. (2010). Different Atmospheric Methane-Oxidizing Communities in Euro-
pean Beech and Norway Spruce Soils. Applied and Environmental Microbiology 76
(10): 3228-3235. Kooijmans, L. M. J., Uitslag, N. A. M. Zahniser, M. S., Nelson,
D. D., Montzka, S. A., Chen, H. (2016). Continuous and high-precision atmospheric
concentration measurements of COS, CO2, CO and H20 using a quantum cascade
laser spectrometer (QCLS). Atmospheric Measurement Techniques 9: 5293-5314, doi:
10.5194/amt-9-5293-2016. Mellillo, J. M., Steudler, P. A. (1989). The effect of nitrogen
fertilization on the COS and CS2 emissions from temperature forest soils. Journal
of Atmospheric Chemistry 9 (4): 411-417. Meredith, L. K., Boye, K., Youngerman,
C., Whelan, M., Ogée, J., Sauze, J., and Wingate, L. (2018). Coupled Biological
and Abiotic Mechanisms Driving Carbonyl Sulfide Production in Soils. Soil Systems
2 (3): 37, doi:10.3390/s0ilsystems2030037. Meredith, L. K., Boye, K., Youngerman,
C., Whelan, M., Ogée, J., Sauze, J., and Wingate, L. (2018a). Coupled Biological
and Abiotic Mechanisms Driving Carbonyl Sulfide Production in Soils. Soil Systems 2
(3): 37, doi:10.3390/s0ilsystems2030037. Meredith, L. K., Ogée, J., Boye, K., Singer,
E., Wingate, L., von Sperber, C., Sengupta, A., Whelan, M., Pang, E., Keiluweit, M.,
Briggemann, N., Berry, J. A., Welander, P. V. (2018b). Soil exchange rates of COS and
CO180 differ with the diversity of microbial communities and their carbonic anhydrase
enzymes. ISME Journal 2018 Sep 13, doi: 10.1038/s41396-018-0270-2. Rocca, J.

C4



D., Hall, E. K., Lennon, J. T., Evans, S. E., Waldrop, M. P, Cotner, J. B., Nemergut, D.
R., Graham, E. B., Wallenstein, M. D. (2015). Relationships between protein-encoding
gene abundance and corresponding process are commonly assumed yet rarely ob-
served. ISMEJ 9 (8): 1693-1999, doi: 10.1038/ismej.2014.252. Sokolova, T. G., Yaki-
mov, M. M., Chernyh, N. A., Lun’kova, E. Yu., Kostrikina, N. A., Taranov, E. A., Lebe-
dinskii, A. V., Bonch-Osmolovskaya, E. A. (2017). Aerobic Carbon Monoxide Oxidation
in the Course of Growth of a Hyperthermophilic Archaeon, Sulfolobus sp. ETSY. Micro-
biology 86 (5): 539-548. Ziféakova, L., VétrovskAi, T., Howe, A., Baldrian, P. (2016):
Microbial activity in forest soil reflects the changes in ecosystem properties between
summer and winter. Environmental Microbiology 18 (1): 288-301, doi: 10.1111/1462-
2920.13026.

Interactive comment on SOIL Discuss., https://doi.org/10.5194/s0il-2018-7, 2018.

C5



