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Reply to comments from Reviewer 1:

Author response for “Chiral Volatile Organic Compound Fluxes from Soil in the Amazon
Rainforest across seasons”, Schiittler et al.

The reviewer comments are included here in black, author responses are in blue, the original
manuscript texts are in purple, while modifications to the manuscript are underlined and in red. Line
numbers in our response relate to the original submitted document (preprint).

Response: During a re-examination of the linear mixed-effects models used to evaluate the effects of
environmental parameters on soil VOC fluxes, we identified a coding error. We corrected the error, re-
ran the analyses, and updated Figure 6 and the corresponding discussion. The corrected results are now
more consistent with the Pearson correlations analysis reported in the preprint. All other results from the
revised linear mixed-effects models remain as stated in our previous response to Reviewer 1:

We also adjusted the order of ambient parameters in Figure 6 to the same order as was used in Figure 2,
added ozone to Figure 2 (f), and adjusted the unit for PAR from pumol m? s* to mmol m2 s,

2.6 Statistical analysis

Line 198: We fitted linear mixed-effects models with fixed effects for environmental predictors and
local time, and random intercepts for measurement date and chamber spot location, to quantify the
association of predictors with fluxes. Regressmn slopes (B) represent the change in flux per unit
increase in the predictor. v
eee#ﬁeremsweia&ealeuiated—Statlstlcal S|gn|f|cance was accepted for p <0.05.

3.2 Meteorological conditions
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Figure 2 Meteorological data during the measured seasons with (a) temperature (red) and (c) relative humidity (blue)
measured at 26 m at the Instant tower, (b) soil temperature (orange) and (d) soil water-content (green) measured at 10
cm depth and (e) photosynthetically active radiation (PAR) incoming at 81m at the Instant tower and (f) ozone
measured 50 cm above the ground at the instant tower across the four measurement periods in the different seasons.
The line represents the mean and shaded area is the standard deviation.

3.4.2 Soil fluxes VS environmental conditions
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Figure 6 Heatmap of correlationsbetweenthe P coefficients from linear mixed-effects models guantifying the change
of flux_in nmol m h'! of measured compounds and per unit change in environmental variables, after adjusting for the
fixed effect of chamber spot location and random effect for measurement date. variouse Environmental variables are:
ambient mixing ratio (VMR) of each compound in ppbv, air temperature at 26 m in °C, incoming photosynthetically
40 active radiation (PAR) at 81 m in mmol m~s?, soil temperature in °C and soil water content (scaled by 10-?) at 10 cm
depth in 102 m® m. Statistical significance of the Pearson-correlation B coefficients is indicated by asterisks: (*) for p
<0.05, (**) for p<0.01 and (***) for p< 0.001.
3.4.2 Soil fluxes VS environmental conditions
Line 322: Isoprene, MVK, and MACR have-a were strongly negatively eerrelation associated (Fig-—6)
45  with their ambient atmospheric concentration mixing ratios (B=-8.7, -10, and -12 nmol m2 h** per

1 ppbv increase respectively; p < 0.001; Fig. 6), after accounting for repeated chamber spot location
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measurements and dates in the linear mixed-effect model (Fig. 6). This indicatinges the uptake rates
were higher (so flux values became more negative) when the available concentrations in the air above
the soil were higher. Most MTs and SQTs show the same pattern, with flux rates decreasing as ambient
mixing ratios increased. Exceptions were B-myrcene and tricyclene, which exhibited a positive
association with ambient mixing ratios (B = +27 and +24 nmol m? h™* per 1 ppbv; p < 0.001 and p <
0.01, respectively). While effect sizes differed between enantiomers, the direction of the associations
was generally similar.

Soil and air temperature were negatively associated with isoprene, MACR, MVK, and total MT fluxes
(flux decreased with warming), whereas SQT soil flux increased with temperature. In contrast, soil
water content and relative humidity were positively associated with flux. Total MTs showed the
strongest positive association with PAR (8 = 16 nmol m? h™* per mmol m?s*: p < 0.001).

4.1.1 Isoprene and the oxidation products MACR and MVK
L|ne 380: For |soprene MACR and MVK, strengeerrelatrens—between—se#ﬂeeee&and—beth—ambtent

. ncreasrng soil
fluxes were assouated Wlth increasing amblent mixing ratlos (B =-8.7, 10 and -12 nmol m-2 h-1 per

1 ppbv respectively; p < 0.001) and key environmental parameters as soil temperature (8 = -13, -5.3,
and -4.6 nmol m-2 h-1 per 1 °C; p < 0.001), while decreased with increasing soil water content (§ = 1.7,

076 and062nmolm2h1per001m3m3 p<0001)(F|q 6). ZFheeerrelatrenJ\Achthe

pattern with more uptake at hlqher temperatures and lower soil Water content likely reflects Cco- varlatlon
between meteorology and ambient isoprene: warmer and drier periods tend to higher ambient isoprene
(Alves et al., 2016). Also, soil microbial uptake rates could be more efficient at higher temperatures.

4.1.2 Monoterpenes and sesquiterpenes

consrstent pattern in the association between soil fluxes of mdrvrdual MTs and ambient mixing ratios,
PAR, temperature, and soil water content suggests that these exchanges are not governed by a single

overarching mechanism. Instead, soil MT fluxes appear to result from compound-specific abiotic and
biotic processes within the soil.

Line 408: SOTs were mostly associated with temperature (Fig. 6), reflecting the observed seasonal
trends. Microbial activity and/or abiotic release could be increased with temperature.
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