Community comments:

Fang et al. provide an interesting study of the biogeochemistry of volatile organic
compounds in a freshwater wetland. The study measured the air-wetland exchange of
VOCs through year-long in situ field experiments and investigated the impact of plant
litter decomposition on these measured VOCs. Overall, this manuscript is well
organized and most of results are clearly explained, and it fits within the scope of
Biogeosciences. However, some issues in the current manuscript still need to be
addressed. Thus, I recommend it for publication after a minor revision.

Reply: Thank you for the helpful comments and providing us the opportunity to revise
the manuscript. We have carefully addressed the comments in point-by-point form as

shown below.

1. The abstract 1s well written but includes many abbreviations that are not needed in
the abstract text and should be removed. Why do you include an abbreviation for a
definition that you use one time only? These abbreviation explanations (NMHC:s,
OVOCs, VOSCs) should be moved to the manuscript text.

Reply: Revised as suggested. (Line 30, 32, 34)

2. The references are outdated, especially in the Introduction section. Please replace
with more recent studies.

Reply: Revised as suggested.



3. In general, the experiment is designed comprehensively and the aim is clear. One

question, however, is whether the authors measured the background VOCs of the

chamber itself or whether these VOC concentrations were very low and could be

neglected? I cannot find any relevant information in the manuscript.

Reply: Thanks for the comments. In fact, as you mentioned, this preliminary

experiment was done. Based on your comments, we have added some detailed

information about background VOCs of the chamber in the revision, which was also

provided as follows:

“A blank test was carried out by enclosing the chamber with the Teflon film. First, high-

purity N2 (99.999%) was used to purge the chamber and remove the ambient air in the

chamber. After that, cleaned canisters were used to collect the first air sample from the

chamber and then the second sample and third sample were collected after 30 and 45

minutes, respectively. During sampling, high-purity N> was gently added into the

chamber to equalize the gas pressure. The target VOCs reported in this study were not

detected.” (Text S1)
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4.1 am a little interested in the AH emissions reported in the manuscript. As we know,
AHs have traditionally been considered as anthropogenic VOCs. Are there any possible
reasons or mechanisms for the emission of AHs from natural environments?

Reply: Yes. As you mentioned, studies on biogenic AH emission were quite limited.
Because AHs are generally considered as anthropogenic pollutants. However, recent
studies reported that biogenic emission could be a potential source of atmospheric AHs.
For example, several studies found biogenic AH emissions in the decomposition of
wheat straw, eutrophic lakes and oceanic environments (Rocco et al., 2021; Wohl et al.,
2023; Wu et al., 2023; Fang et al., 2025).

The mechanisms of biogenic AH emission are very complex and are involved in many
biogeochemical processes. Living plants can rapidly produce AHs and release them into
the ambient air to protect against biotic and abiotic stresses (Misztal et al., 2015).
Moreover, plant litter itself contains AHs when it falls to the ground and may release a
certain number of AHs when broken down. Our previous study found that toluene
emission during straw decomposition was about three times higher under flooded
condition than under non-flooded condition, and was positively correlated with bacteria
and fungus number, microbial biomass carbon, CO> flux under flooded condition, but

their negative relationships were found under non-flooded condition. These results



reflect that toluene could be mainly produced by microorganisms during straw

decomposition under anerobic or anoxic conditions (Wu et al., 2023).

In addition, different AH species might have different formation mechanisms. For

example, Wohl et al. (2023) revealed that toluene and benzene measured in seawater

had different biological sources. Rocco et al. (2021) also found that benzene strongly

correlated with ethylbenzene and xylenes, but not with toluene in marine phytoplankton

emission.

Overall, biogenic AH emissions do occur in natural environment and are generated

through a series of biogeochemical processes that require more studies to explore and

clarify.
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5. Line 179: volatile organic sulfide compounds (VOSCs)

Reply: Revised as suggested. (Line 190)

6. Line 227-228. Monoterpene can be detected by GC/MSD method (Yuan et al. 2023.
Emissions of isoprene and monoterpenes from urban tree species in China and
relationships with their driving factors). The canister sampling used in the experiment

may not be appropriate to capture these higher-molecular-weight species.
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Reply: Thank you for carefully reviewing our manuscript. As you stated, canister
sampling combined with GC/MSD method can be used for analyzing monoterpenes.
The higher molecular weight species mentioned in the manuscript referred to the
sesquiterpenes. In the updated version, we have revised “monoterpenes” as

“sesquiterpenes”. (Line 242)

7. Line 398: Change abbreviations “VOSCs” as “Volatile organic sulfide compounds”.

Reply: Revised as suggested. (Line 411)



