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Dear Editor,

We thank the reviewers for their constructive comments. Below are our responses to
each comment. [AR — Author Response]

Referee #1

1. The main problem is the experimental design — soil sampling strategy and insuffi-
cient data set related to it. Three soil samples were taken from under the each patch
C4191

at the burnt and unburnt area, however, composite samples from three samples were
prepared and thus there is no true replication for each patch. Each of these samples
was divided into two parts maintained by different water content, all in four replications.
| find more reasonable to have replication of patches at each plot because of the soil
variability than replications of laboratory analyses. Making conclusions only on, in fact,
one sample per patch and treatment is disputable. As mentioned in the Introduction,
the size of rewetting flush is determined by concentration, availability and distribution
of organic C, this is a known fact. Mixing of the three samples into a composite sample
removes natural spatial variation existing in the soil, the subsequent subdivision into
four pseudoreplicates masks true variation in soil properties.

[AR] We agree that by making a composite sample out of three field samples, we
can no longer assess the variability in the field. But the aim of this study was not
assessment of field variability. We aimed to determine the response to drying and
rewetting in soils from different patches in burnt and unburnt sites. For this, it was
important to have a representative soil sample from the chosen patches which was
achieved by mixing three samples from a given patch, located along separate transects.

This approach has been used in the past. The following papers, among many others,
have bulked or pooled soil samples according to corresponding categories which were
then subsampled for analysis (e.g. Schaeffer et al., 2007 ; Sanderman et al., 2011).

We will revise the methodology to ‘Within burnt and unburnt Mallee, three transects >
50 metres apart from each other were randomly selected. Three samples underneath
trees, shrubs and in open areas were taken along each transect. The three samples
from a given patch were then combined, mixed and subsampled to give the four repli-
cates in the experiment.

2. | also do not understand statistical treatment — according to the M&M section two-
way and three-way ANOVA were conducted, but the pairwise tests presented in Table
2 indicate that dfferences between all possible combinations of factors were tested by
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one-way ANOVA (with subsequent Tukey tests).

[AR] This comment shows that the section of statistical analysis was not sufficiently
clear. We used three-way ANOVA followed by a post-hoc Tukey test to determine ef-
fects of ‘burning (burnt and unburnt)’ ‘patch (under shrubs, in open areas and under
trees)’ and ‘treatment (constantly moist and dry rewet)’ and their interactions as ex-
planatory variables (see Table A1).

In the revised manuscript, we will write ‘Data was analysed by three-way ANOVA to
determine effects of patch (under shrubs, in open areas and under trees), burning
(unburnt and burnt) and moisture treatment (constantly moist or dry-rewet) and their
interactions on respiration rate on day 1 after rewetting and for the following data from
day 19 (end of the experiment): cumulative respiration per soil/g TOC, soil MBC and
available nutrients.

3. L14/8726 — "The soil is sandy loam..” it cannot be sandy loam if there is 94% sand,
4% silt and 2% clay

[AR] We will revise the texture description to sandy soil instead of sandy loam.
4. L17/8726 — the date is not right "from 15th to 1 th January 2014.”

[AR] The dates we provided in the text were ‘from 15th to 19th January 2014’.
5. L2/8728 — "espiration*®

[AR] The spelling mistake will be corrected to ‘respiration’.

6. L5/8732 — "..soils.(Hazelton..”

[AR] The dot will be removed.

7. Table 1 — standard errors are missing

[AR] The Table 1 caption will be revised and we will only present mean values for soil
pH1:5 and total organic C content to keep consistent format with soil water holding
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capacity.
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Referee #2

1. The authors only used two treatments to simulate the effects of heavy rainfall event
(drying-rewetting) on soil respiration and nutrient availability of forest ecosystems dur-
ing 20-day incubation. | am wondering why the authors set the control treatment at
80% water holding capacity. | have found that this experimental site is subjected to
semi-arid climate with 251 mm of mean annual rainfall (Line 12 page 8726). | think that
they should set a control treatment at 40% or lower of water holding capacity. Thus
there are a total of three treatments rather than two treatments in this paper, which will
make this experimental design more reasonable. Although they give a reason (Lines
15-18 page 8727) to explain why they used 80% of water holding capacity, | think the
reason is weak and not convincing. This is forest soils, not wetland soils. So | have to
reject this current version of paper. | suggest to supply these data which will make this
work more interesting.

[AR] It is correct that at the site where the soils were collected, the soil is at 40% of
WHC throughout most of the year. In these very sandy soils where the maximal WHC
is only 0.06 g water g-1 soil (see Table 1), microbial activity is severely limited at 40%
of WHC.

However, in this study, we did not attempt to simulate field conditions. The principle of
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most drying-rewetting (DRW) studies is to compare the DRW treatment (representing
stress) with a control which is maintained at a water content where microbial activity
is not limited by water (see for example, Borken and Matzner, 2009; Denef et al.,
2001; Saetre and Stark, 2005). In a preliminary experiment (in which the sandy soils
were incubated at 40 to 80% of maximum water holding capacity, at 10% intervals)
we determined that in our soils, respiration was maximal at 80% WHC. Since the soils
are very sandy, this is equivalent to only 0.05 g water g-1 soil. Given the nature of
most DRW studies, we believe that our control (soil water content at which water is not
limiting microbial activity) is appropriate.
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