Reviewer #2

General comments

The manuscript titled “Forest conversion reduces soil water retention in tropical rainforest by
altering soil properties” essentially extends the work previously published by the same authors
in 2024 (Chen et al., 2024; 10.1093/jpe/rtae021). In their earlier study, the authors compared
soil physical and hydraulic properties between two sites, secondary forest and rubber plantation,
using soil samples collected during field surveys conducted in 2022 in Baoting County, Hainan
Island, China. In the present manuscript, a third site, including primary forest, is added to the
comparison. Although the objective of comparing soil properties across different land uses is
undoubtedly of interest, the paper does not convincingly extend the discussion initiated in the
previous work. The manuscript would benefit from a more critical and explicit analysis of how

the inclusion of the primary forest site advances understanding beyond the initial study.

In addition, comparing Fig. 1 of the present paper with Fig. 1 of Chen et al. (2024), it appears
that the secondary forest sites are located in different positions. However, the sites are reported
to share exactly the same stand characteristics (as shown in Table 1 of both studies). It is unclear
whether this similarity reflects the selection of homogeneous areas or if the sites are actually
the same. Since neither paper reports the exact site coordinates, and the present manuscript does
not explicitly clarify whether the sites coincide, readers may be confused when comparing the

two studies by the same authors.

Because of these and other shortcomings noted in the following comments, my
recommendation is that the manuscript cannot be accepted in its current form and should be

thoroughly revised before resubmission.

Reply: Thank you very much for your profound and constructive comments. We fully agree
that simply adding a site for comparison is insufficient. We would like to take this opportunity
to clarify that the core objective of this study is not merely to replicate comparisons, but to
address a more fundamental scientific question by introducing primary forest as a critical
reference baseline: "What is the extent, pattern, and key driving mechanisms of soil
hydrological function degradation along the complete land-use conversion gradient from
primary forest to secondary forest to plantation (rubber) in tropical regions?" The study by Chen
et al. (2024) preliminarily revealed the negative impacts of converting secondary forest to
rubber plantation. However, in the absence of primary forest as a starting point, we are unable
to quantify the overall intensity of human disturbance or distinguish the level to which soil
function has recovered through natural restoration (secondary forest). The contributions of this
paper are as follows: First, for the first time in this region, we have established a complete

sequence of "primary forest (undisturbed) — secondary forest (moderately



disturbed/restoring) — rubber plantation (highly disturbed)," enabling us to quantify the
nonlinear changes in soil water retention capacity across the entire degradation gradient.
Second, through a comprehensive comparison of the three sites, we found that alterations in
soil structure and organic matter quality begin to emerge during the conversion from primary
forest to secondary forest and are drastically exacerbated during the conversion to rubber
plantation. This reveals the cumulative and staged mechanisms of soil degradation more
effectively than a simple comparison between two land-use types. In the revised manuscript,
we will more clearly and critically elaborate on these points in the Introduction and Discussion
sections (particularly at the beginning and end of the Discussion), explicitly highlighting the

unique contributions and advancements of this study compared to our previous work.

The secondary forest and rubber plantation sites used in this study are not geographically
identical to those in Chen et al. (2024). Instead, they are independent sites selected within the
same study area (Baoting County, Hainan Province) based on strict criteria to ensure high
similarity. To minimize confounding factors other than land-use type, we followed the "space-
for-time substitution" principle during site selection, ensuring that all sites (including the newly
added primary forest) are essentially consistent in terms of parent material, soil type,
topographic position (slope position), elevation range (which will be detailed below), and
climate zone. The similar stand characteristics listed in Table 1 (such as species composition
and age structure) are the result of this rigorous site selection process, rather than a replication

from the previous paper.

Specific comments

LL 93-94. The authors state that, to ensure comparability among the study sites, all selected
plots shared similar biophysical conditions, including altitude, slope, and aspect. However,
inspection of Fig. 1 suggests that this assumption may not be fully met, as at least the altitude
of the tree plots appears to differ substantially among sites. Such divergence in elevation could
influence key environmental drivers (e.g., temperature, precipitation patterns) and therefore
potentially confound the interpretation of the reported results. In the Study Site section, the
authors report basic climatic information, namely mean annual rainfall and temperature, for
Baoting County as a whole. However, given the evident differences in altitude among the study
sites, readers may reasonably question whether local climatic conditions are truly comparable.
Elevation gradients can induce significant variations in temperature and precipitation regimes.
Are site-specific or nearby meteorological data available to substantiate the authors’ assertion
of similar climate conditions across the study sites (LL 96)? The authors should clarify the
magnitude of these differences and justify why they do not affect site comparability, or

explicitly account for altitude as a source of variability in the analysis.



Reply: We apologize for any visual misinterpretation caused by Figure 1. To illustrate the
relative positions of different land-use types, the topography in the figure was simplified, which
may have exaggerated the visual perception of elevation differences among the sites. As shown
in the schematic in Figure 1, there are differences in elevation among the sites. This is because
primary forests tend to persist at slightly higher elevations. However, all sites are located within
the typical low mountainous and hilly terrain of the region. According to the high-resolution
regional climate interpolation data we obtained, within this scale range, the differences in mean
annual temperature and annual precipitation are less than 5%, and their dominant influence on
soil formation and vegetation types is far less significant than that of land-use practices
themselves. In the revised manuscript, we will provide the geographic coordinate ranges of the
sites and, in the "Study Area" section, supplement the specific elevation ranges, minimum and
maximum elevations among the sites, along with references to relevant literature that illustrate

the climatic and soil similarities within this elevation gradient.

LL 100-103. The authors do not explicitly report the number of collected soil cores. Based on
the description of the field surveys, it can be inferred that a total of 2,592 soil cores were
collected (3 sites x 3 plots X 4 subplots x 6 depths x 12 months), representing an impressive
sample size. Does this estimate correspond to the actual sample size? The authors are
encouraged to explicitly report the total number of samples collected, as well as the number of
disturbed samples used for laboratory physical and chemical analyses. In addition, it should be

clarified whether these disturbed samples were also collected at multiple depths.

Reply: Thank you for the reviewer's attention to the sample quantity. Your calculation is very
rigorous. The actual situation is that the undisturbed soil cores and disturbed soil samples used
for determining basic soil physical and chemical properties and water retention curves (216
each, from 3 sites x 3 plots x 4 subplots x 6 depths) were collected only once in a concentrated
manner. In contrast, the 2,592 measurements taken monthly (12 months x 216 sampling points)
represent repeated in-situ water content measurements used to calculate the dynamics of soil
water storage, and do not constitute independent soil cores. Additionally, all soil samples were
collected from 6 depths. We will clearly distinguish and report the specific quantities of these

two types of samples in the Methods section.

LL 115. Did the authors adopt a specific protocol to minimize or prevent air entrapment in the
soil samples? According to the referenced paper (Chen et al.,, 2024), it appears that the
collecting rings containing the samples were simply immersed in a bucket with water up to the
upper edge. This procedure may not be sufficient to avoid air entrapment within the soil, which

could affect subsequent measurements. The authors should clarify whether any additional



measures were taken to ensure complete saturation and avoid air entrapment.

Reply: Thank you for the reviewer's detailed review of the soil sample saturation method. In
this experiment, the method we employed was as follows: the collected undisturbed soil cores
(with moist filter paper and porous stones placed at the bottom of the cutting rings) were slowly
immersed in water, with the water level gradually raised to submerge the samples over a 24-
hour period. Afterward, the samples were maintained in a fully submerged state and saturated
for more than 48 hours. We acknowledge that longer saturation times or the use of de-aerated
water could further optimize the saturation effect. However, based on our previous testing
experience with similar soils, this saturation protocol has proven sufficient to achieve a stable
saturated state in the soil. Moreover, the treatment was applied uniformly across all samples,
ensuring comparability of data among different land-use types. In the revised manuscript, we
will explicitly supplement the description of the specific operational steps and duration of this
saturation procedure in the "2.3 Soil Hydraulic Properties Measurement" section to enhance the

transparency of the methodology.

LL 119. The authors refer to their own recently published paper to support the applied standard
laboratory analyses. In this context, the use of self-citation should be avoided. Instead, the
authors are encouraged to cite more established and widely recognized references that describe
standard analytical procedures. In addition, the adopted saturate-and-drain procedure raises
some concerns regarding the determination of field capacity. The exact drainage time required
to reach equilibrium is strongly soil-dependent: coarse-textured soils may equilibrate within
approximately 24 h, whereas fine-textured or clayey soils often require substantially longer
drainage periods. Therefore, the use of a fixed drainage time may lead to inconsistent or biased
estimates of field capacity across different soil types. Moreover, this approach does not strictly
conform to the classical definition of field capacity, which is generally defined at a specific
matric potential (typically around —33 kPa). The authors should justify the selected drainage
time in relation to soil texture or consider using matric-potential-based methods to ensure a

more robust and comparable estimation of field capacity.

Reply: Thank you for the reviewer's insightful comments on methodological citations and the
determination of field capacity, which are crucial for enhancing the rigor of this study.
Regarding the citations, we fully accept your suggestion. In the revised manuscript, we will
replace the original self-citations with classic and widely recognized references that describe
standard analytical procedures (e.g., Soil Agricultural Chemical Analysis, or Gee and Or, 2002;
Sparks et al., 1996, etc.).

Regarding the determination of field capacity, we fully understand your concerns. Our adoption

of the 24-hour drainage method (the "saturation-drainage method") was based on the following



considerations: 1) The primary objective of this study is to compare the relative differences in
soil water retention capacity under different land uses, rather than to obtain absolute values.
Under identical measurement conditions, the "field capacity" values obtained across different
treatments are valid and consistent for comparative purposes. 2) We conducted preliminary tests
on the studied soil texture (lateritic red soil) and found that after 24 hours of drainage, the soil
water potential closely approached -33 kPa. This aligns with common practices that employ a

uniform time frame for rapid and reproducible comparisons.



