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Fast immersion to test the stability of aggregates in water:
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ABSTRACT. Aggregates are the primary structural components of soil and have been used as an indicator
of soil quality in conservation systems. The objective of this study was to analyse the effect of slow pre-
wetting on the results of the aggregate stability test for different classes of tropical soils. Data were
arranged in a 2 x 4 factorial design with three replications, in which the first factor comprised the two
methods of pre-treatment on soil aggregates: without pre-wetting (WOPW), which considered the
moisture of the aggregates in the field, and with pre-wetting (WPW), which considered the slow wetting
of aggregates through capillarity on wet filter paper for 24h. The second factor consisted of four soil
classes: Typic Dystrustept (Cambissolo Aplico distréfico in Embrapa), Typic Hapludult (Argissolo Amarelo
distréfico), Rhodic Kandiudult (Nitossolo Vermelho distréfico), and Anionic Acrudox (Latossolo Vermelho
distréferrico) and considered horizons A and B. The pre-wetting significantly increased the values of the
weighted average diameter, geometric mean diameter and aggregate stability index. In soils with high
organic carbon content, the practice of pre-moistening did not provide variation in aggregation.
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Introduction

The soil is one of the most heavily exploited natural resources (Fernandez, 2006), and the
implementation of agricultural systems with inadequately understood effects on the soil can lead to
environmental degradation (Roth & Pavan, 1991; Silva Neto, Silva, Inda, Nascimento, & Bortolon,
2010; Lourente et al., 2011; Sabiha, Salim, Rahman, & Rola-Rubzen, 2016; Silva et al., 2017). The
demand for appropriate techniques to measure the impact of human actions on soil quality is even
more significant when the aim is to obtain a production system that is adapted to the characteristics of
each soil class (Barreto, Miranda, Diniz Filho, Lira, & Medeiros, 2014; Shao et al., 2014; Kong, Miao,
Wu, & Duan, 2016; Zhang et al., 2016).

In the search for appropriate ways to evaluate the impacts of human practices on soil quality, several
researchers have recommended that the evaluation of soil physical indicators should have simple and low-
cost methodologies, enabling faster analysis (Mendes, Melloni, & Melloni, 2006; Nesbitt and Adl, 2014; Sun
et al., 2014; Faleschini, Zanini, Pellegrino, & Pasinato, 2016), and better reflecting the differences in soil
quality (Aratjo, Goedert, & Lacerda, 2007; Garcia & Rosolem 2010; Barreto et al., 2014; Desjeux et al., 2015;
Duval, Galantini, Martinez, Lépez, & Wall, 2016; Sarathjith, Sankar, Wani, & Sahrawat, 2016). Since
aggregates constitute the main structural components of the soil, they have been widely used as quality
indicators in conservation systems (Dexter, 1988; Ferreira, 2010; Lourente et al., 2011; Juhos, Szabo, &
Ladanyi, 2016; Rojas, Prause, Sanzano, Arce, & Sanchez, 2016).

The literature indicates several methodologies to estimate the state of soil aggregation (Kemper &
Chepil, 1965; Castro Filho, Muzilli, & Podanoschi, 1998; Ontl, Cambardella, Schulte, & Kolka, 2015). Among
these methods, slow pre-wetting by capillarity is a common practice in studies that evaluate aggregate
stability (Peng, Yan, Zhou, Zhang, & Sun, 2015). This method aims to minimize aggregate breakdown
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caused by air compression inside the aggregate (Andrade & Rando, 1981; Wang, Tang, Cu, Shi, & Li, 2016),
which may impact the measurement of this soil index.

Although pre-wetting is a widespread practice in studies of soil aggregate stability (Estabragh,
Parsaei, & Javadi, 2015; Ma et al., 2015), this practice may overestimate the true value of aggregate
stability, since most of the time, the soil moisture condition of the soil in the field is considerably lower
than that provided by the wetting. Thus, for a more accurate evaluation of soil aggregate stability, the
analysis should be performed by considering the state of vulnerability of the soil to potential
breakdown (Sun et al., 2014).

Thus, given the importance of the evaluation of soil aggregation, this study aimed to analyse the
effect of slow pre-wetting on the results of aggregate stability measurements on different tropical soil
classes.

Material and methods

Characteristics of the study site

The study was carried out from May to July 2015 in the reserve area of the campus of the Federal
University of Lavras, Lavras, Minas Gerais State, Brazil (latitude 21°14 '43" S, longitude 44°59'59" W; at 919
m above sea level). The climate is subtropical (Cwa type) according to the classification of Koppen, and the
vegetation is typical of the Cerrado (Dantas, Carvalho, & Ferreira, 2007).

Soil sampling and treatments

The A and B horizons of different soil classes were sampled. Therefore, in each of the areas, a point
was marked in the centre of the plot, and an area equivalent to one hectare was subsequently delimited
with the aid of a GPS and a measuring tape. From this area, 25 points spaced 25 meters apart were
defined. Afterwards, three points among the 25 were randomly selected to comprise the three
replications within each study situation. Once collected, the samples were stored in plastic bags,
separated, and properly identified according to the sampling point and were subjected to processing
and analysis.

Data were arranged in a 2 x 4 factorial design with three replications, in which the first factor
comprised the two methods of pre-treatment on soil aggregates: without pre-wetting (WOPW), which
considered the moisture of the aggregates in the field, and with pre-wetting (WPW), which considered
the slow wetting via capillarity of aggregates placed on a wet filter paper for 24h. The second factor
consisted of the four soil classes classified according to the Soil Survey Staff (2014): Typic Dystrustept
(Cambissolo Aplico distréfico in Embrapa, 2013), Typic Hapludult (Argissolo Amarelo distréfico in
Embrapa, 2013), Rhodic Kandiudult (Nitossolo Vermelho distr6fico in Embrapa, 2013), and Anionic
Acrudox (Latossolo Vermelho distréferrico in Embrapa, 2013) (Table 1).

Analysis of organic carbon (OC), texture and flocculation degree (FD)

The pipette method was employed to quantify the distribution unit of particles by adding a chemical
dispersant (0.1 mol L-1 NaOH) (Embrapa, 2017). Afterwards, the mixture was shaken using a Wagner
shaker for 16 hours (Embrapa, 2017). Flocculation degree (FD) was obtained by the ratio between the
total clay dispersed in water and the clay without the chemical dispersant (Equation 1). Particle density
was determined by the pycnometer method in a sample dried at 105-110°C (Blake & Hartge, 1986).

1)

__ Total Clay—Clay Dispersed in Water
Total Clay

FD

Organic carbon (OC) was determined by the automated dry combustion method using the Organic
Carbon Analyzer, model Vario® TOC Cube (Elementar). Thus, 2 mg soil was weighed, representing each
study situation, by means of an analytical scale with 0.0001 g accuracy. Afterwards, samples were ground in
a mortar, sieved (0.250 mm mesh) and dried at 65°C for 48h. Next, samples were sealed in tin capsules and
incinerated (950°C) for 5 min. After combustion, an infrared sensor detected the amount of CO, generated
by the combustion, automatically relating it to the amount of carbon (Table 1).
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Table 1. Granulometric distribution, flocculation degree (FD), initial moisture (IM), and organic carbon (OC) in the different classes
and horizons of the evaluated soils.

Sand Silt Clay FD IM oC

Variables® oo ----% - oo gkg!
Horizon A

Typic Dystrustept 57a 17a 26d 30a 9c 16.29b

Typic Hapludult 52b 14b 34c 25a 5d 15.48b

Rhodic Kandiudult 40 ¢ 13b 47b 28 a 16b 15.37b

Anionic Acrudox 19d 18 a 63 a 30a 24 a 19.54 a
Horizon B

Typic Dystrustept 49a 23 a 28 ¢ 37b 10c 10.82 a

Typic Hapludult 24b 10¢ 66 b 38b 8d 3.15c¢

Rhodic Kandiudult 24b 8c 68 a 51b 18b 3.12c¢c

Anionic Acrudox 13¢ 20b 67 a 96 a 28 a 6.37b

®Means followed by the same letter do not differ by the Skott-Knott test at 5% significance level. Lowercase letters compare the soils within the same
horizon.

Chemical and mineralogical analysis

The following variables were determined in each soil sample: pH in water (1: 2.5); exchangeable acidity
(Al*¥), extracted with KCI (1 mol L) and quantified by titration with 0.025 mol L sodium hydroxide; and
potential acidity (H + Al), which was estimated by the SMP method (Shoemaker, McLean, & Fratt, 1961;
Embrapa, 2017). Calcium (Ca?) and magnesium (Mg*") contents were extracted with KCl (1 mol L) and
determined by atomic absorption spectrophotometry. Potassium (K*) was extracted with Mehlich and
determined by flame photometry (Embrapa, 2017).

Silica (SiO), aluminium oxide (Al;0s), and iron oxide (Fe;Os) were extracted by sulfuric acid attack
according to Resende, Bahia, and Braga (1987) in samples of horizon B of each soil. Molecular relationships
Ki and Kr were calculated by the formulas Ki [(% SiO2 / % Al203] and Kr [% SiO2 / (% Al203 + % Fe203)]
(Table 2).

Table 2. Chemical characterization and mineralogy of the different soil classes and horizons.

Class Hz Depth pH K Ca Mg Al H+Al SiO2 AlO3 Fe;0s3 Ki Kr
--em-- e cmole dmB-----ommoo- %----------

Dyt B 1577 4% 006 070 o0 0% sep B BM 32 055 o8l
Haplodult B 22105 560 002 0% 0% o a5 1897 25T S0 08 06
Kmduddlt B 50127+ 340 00 150 02 o010 e 270 B2 2050 050 04
Ao 5 2614 350 001 010 om oo res 125 265 03+ 041 020

Analysis of aggregates stability

Aggregate stability in water was determined according the methodology described by Kemp and Chepil
(1965), as modified by Tisdall and Oades (1979), using a vertical oscillation apparatus similar to Yoder
(1936). To perform the analysis, the soil samples were collected with natural moisture and, soon after
collection, conditioned in plastic pots that were hermetically sealed and kept in a refrigerator. In the
laboratory, the soil samples were selected and, maintaining the field moisture (without drying), were
carefully broken up manually until the aggregates could pass through an 8-mm sieve and remain on a
2-mm sieve. After this procedure, the stability of WOPW aggregates was determined. To determine the
WPW stability, the aggregates were slowly wetted by capillarity on wet filter paper for 24h. The
quantity and size distribution of the aggregates with and without pre-wetting were measured using
2.00-, 1.00-, 0.50-, 0.25-, and 0.105-mm mesh sieves to obtain proportions of the following aggregate
classes: 8 -2;2-1,1-0.5,0.5-0.25, 0.25 - 0.105, and < 0.105 mm in diameter. The soil retained on
each sieve, as well as soil that passed through the last sieve (< 0.105 mm), was quantified and
associated with 6 aggregates classes, the means diameters of which were, respectively, 5.0, 1.5, 0.75,
0.375, 0.1775, and 0.0525 mm.
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The values of mean weight diameter "MWD" (Equation 2) (Kemper & Rosenau, 1986), geometric mean
diameter "GMD" (Equation. 3) (Mazurak, 1950) and aggregate stability index "ASI" (Eq. 4) (Castro Filho et al.,
1998) were determined according to the following equations:

MWD = ¥ (w; x;) (2)
GMD — Z?=1 ";’117 IOg (xl) (3)
i=1Wi
_ (Ps—wpzs—Sand
1 = (2= 109 @

in which w; is the proportion of each aggregate class in relation to the total; x; is the mean diameter of the
classes (mm), wp is the mass of aggregates of each class (g); Ps is the mass of the dry sample (g); and Wpss is
the mass of the aggregates of the < 0.25 mm (g)-size class.

Statistical analysis

After tabulating the data, the assumptions of additivity, normality, homogeneity and independence of
errors were verified, and when these assumptions were true, a completely randomized design was used
(CRD) (Ferreira, Filho, & Lucio, 2012). Analyses of variance were separated by soil horizon, in a 2 x 4
factorial arrangement (two types of pre-treatment of aggregates x four soil classes), and the means were
compared by the Skott-Knott test (p < 0.05) (Borges & Ferreira, 2003).

Subsequently, a principal components analysis (PCA) was performed in order to relate treatments and
reduce the number of variables to a more significant set. Thus, the initial set of variables was characterized
by two new orthogonal latent variables, which allowed locating them in two-dimensional figures,
representing the linear combinations of the original variables created with the two highest eigenvalues of
the data correlation matrix (Hair Junior, Black, Babin, Anderson, & Tatham, 2009; Silva et al., 2010). The
number of components was chosen based on those that presented eigenvalues above 1,0 and cumulative
variance values above 70% (Hair Junior et al., 2009). Parametric tests and PCA were performed with the aid
of the statistical software R (R Core Team, 2016).

Results and discussion

The pre-wetting was associated with significant interactions between the parameters related to the
aggregation of the different soil classes: mean weight diameter (MWD), geometric mean diameter (GMD)
and aggregates stability index (ASI) in the different soil classes and horizons evaluated (Table 3). The
impact of pre-wetting on the analyses of the structural stability of soil aggregates is important in the
evaluation of the soil’s vulnerability to erosive processes, especially under farming conditions (Safadoust et
al., 2014; Desjeux et al., 2015; Duval et al., 2016).

Table 3. Analysis of variance (F values) for factors related to aggregation in different soil classes for horizons A and B.

Source of variation MWD GMD ASI
Horizon A
Sail class (SC) 39.83%** 25.84** 39.11%**
Pre-wetting (PW) 108.11%* 20.32%* 94.61%*
SCx PW 17.60%* 6.25%* 16.79%*
CV (%) @ 3.78 3.54 4.60
Horizon B
SC 37.58%* 23.97%* 8.28%*
PW 424.41%* 383.34** 70.13%**
SCxPT 38.54%* 12.67** 6.54**
CV (%)@ 3.63 7.07 5.58

"s: F not significant; *: F significant at 5 %; **: F significant at 1 %; ® variables analyzed: MWD = Mean Weight Diameter and ASI = Aggregates Stability
Index. @ Coefficient of variation.

In the different horizons and soil classes, except for horizon A of Anionic Acrudox (Figure 1), pre-wetting
significantly increased the values of the aggregation indices (MWD, GMD, and ASI). Pre-wetting masked the
differences of aggregate stability between the different soil classes, given the different results of the
aggregation index for WPW and WOPW samples of the different soil classes.
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Figure 1. Mean weight diameter (MWD), geometric mean diameter (GMD) and aggregate stability index (ASI) in Horizons A and B, with

pre-wetting (WPW) and without pre-wetting (WOPW) in the studied soils: means followed by the same letter do not differ by the Skott-

Knott test at the 5% significance level. Uppercase letters compare treatments within the same soil, and lowercase letters compare soils
within the same treatment.

Pre-wetting did not influence the values of MWD, GMD, and ASI for horizon A of the Anionic Acrudox
soil. This finding may be due to the soil’s high content of organic carbon (OC) (Table 1). OC interferes with
the formation and stabilization of aggregates, since organic molecules directly affect aggregation and are
also an important energy source for microorganisms that assist in the formation and stabilization of soil
aggregates (Wohlenberg, Reichert, Reinert, & Blume, 2004; Loss, Pereira, Gidcomo, Perin, & Anjos, 2011;
Lima Filho, Ambrosano, Rossi, & Carlos, 2014).

The comparison of MWD, GMD, and the ASI among the soil classes showed that the effects of soil
characteristics and OC (Table 1) were nullified by pre-wetting. Aggregation indices without pre-wetting
(WOPW) indicated that soil with lower OC values were more susceptible to breakdown, whereas aggregation
indices with pre-wetting (WPW) presented no significant differences between soil classes (Figure 1). Thus,
for horizon B, the WOPW method presented greater variation in MWD, GMD and ASI values, providing a
better picture of the relationships among the characteristics of soil, including OC with aggregation,
especially under field moisture conditions.

Aggregates that are stable in water are less prone to degradation by water erosion (Kiehl, 1979; Six,
Bossuyt, Degryze, & Denef, 2004; Lima Filho et al.,, 2014), due to their increased resistance to
disaggregation and dispersion (Wischmeier & Smith, 1965). Thus, analyses of aggregate stability should be
performed to preserve the natural vulnerability of different soils, since soil slow wetting does not occur
under field conditions.

The distribution of aggregates larger than 2 mm presented with decreasing percentages in the following
order: Anionic Acrudox > Typic Hapludult > Rhodic Kandiudult > Typic Dystrustept, for the WPW method
for horizons A and B; and Anionic Acrudox > Typic Hapludult > Typic Dystrustept > Rhodic Kandiudult, for
the WOPW method (Figure 2). Using the WPW method resulted in less number of different size class
fractions of soil aggregates, keeping most of the aggregates stable in the diameter size class of > 2.00 mm.
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Conversely, the WOPW method increased the breakdown of aggregates due to the compression of air inside
the aggregates (Andrade & Rando, 1981; Wang et al., 2016), and this effect is more evident in soils or
horizons with lower OC content (Figure 2 and Table 1).
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Figure 2. Distribution of aggregates after sieving by the wetting method with pre-wetting (WPW) and without pre-wetting (WOPW) for
horizons A and B.

The results demonstrate the influence of pre-wetting on the stability of soil aggregates and has
implications on the control of rainfall erosion. Thus, soil that has aggregates with low resistance to fast
wetting is easily eroded when exposed to the action of rain and is subject to the surface sealing
phenomenon, since disaggregated soil particles may have blocked pores that limit water infiltration (Le
Bissonnais & Arrouyas, 1997; Braida & Cassol, 1999), which facilitates the disaggregation and soil transport
by runoff (Albuquerque, Cassol, & Reinert, 2000).

The choice of the number of PCs took into account the eigenvalues above one and a cumulative variance
higher than 70% (Freddi, Ferraudo, & Centurion, 2008; Hair Junior et al., 2009). Thus, PC1 and PC2 were
selected for meeting the established criteria, since they explained 82.68% (PC1 = 63.53% and PC2 = 19.15%)
of the variance in horizon A, and 77.65% (PC1 = 45.81% and PC2 = 31.84%) in horizon B. PCA thus reduced
the dimensionality of the original variables while losing less than 23% explanatory power. Correlations
between the variables and the principal components (PCs) allowed the characterization of the variables that
most discriminated the aggregates stability of different soil classes.

From the contribution of the variables associated with the two principal components (Table 4), for
horizon A of the different soils classes, PC1 is more correlated with the aggregate classes 8 - 2 mm, 0.5 -
0.25 mm, 0.25 - 0.105 mm and < 0.105 mm (22.71% contribution), with the soil aggregation indices MWD,
GMD and ASI (18.33% contribution), with the following soil textures: very fine sand (VFS), fine sand (FS),
average sand (AS), coarse sand (CS), very coarse sand (VCS) and clay (40.59%: contribution); with organic
carbon (4.85% contribution ), and with initial moisture (IM) (6.46% contribution). On the other hand, PC2
correlated better with intermediate aggregates with sizes at 1 - 0.5 mm (3.00% contribution). In horizon B,
PC1 presented better correlation with the following aggregate classes: 8 - 2 mm, 2 - 1 mm, 1 - 0.5 mm, 0.5 -
0.25 mm and 0.25 - 0.105 mm (39.80% contribution), with the soil aggregation indices MWD and GMD
(16.75% contribution); with the soil textures VCS, CS, MS, and clay (40.51% contribution) and with organic
carbon (9.20% contribution).
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Table 4. Correlation between each principal component and percentage of variance explained by each variable in relation to the soils
studied in the southern region of Minas Gerais, Brazil.

Eigenvalue Contribution (%)
Variables ® Horizon A Horizon B Horizon A Horizon B
PC1 PC2 PC1 PC2 PC1 PC2 PC1 PC2
8-2mm 0.82% 0.55 0.83* -0.55 5.85 8.72 8.40 5.26
2-1mm -0.52 -0.69 -0.77* 0.59 2.32 10.90 7.15 6.17
1-0.5mm -0.59 -0.72% -0.79* 0.56 3.00 19.06 7.51 5.51
0.5-0.25 mm -0.79* -0.44 -0.77* 0.57 5.44 5.61 7.26 5.70
0.25-0.105 mm -0.70* -0.44 -0.88* 0.42 4.26 5.67 9.48 3.15
<0.105 mm -0.91* 0.35 -0.42 -0.01 7.16 3.53 2.18 0.00
GMD 0.91* 0.35 0.82* -0.53 7.31 3.51 8.20 4.85
MWD 0.77* 0.63 0.84* -0.54 5.17 10.45 8.55 5.09
ASI 0.82* 0.04 0.57 -0.32 5.85 0.04 3.88 1.73
Clay 0.87* -0.41 -0.66 -0.74* 6.66 4.82 5.33 9.44
Silt 0.45 0.13 0.47 0.36 1.74 0.50 2.70 2.25
VES -0.90* 0.38 0.69 0.44 7.03 4.09 6.06 3.44
FS -0.87* 0.46 0.60 0.65 6.62 6.23 4.35 4.29
AS -0.90* 0.40 0.61 0.75% 7.14 4.59 4.45 9.91
CS -0.92* 0.35 0.60 0.78* 7.44 3.51 4.31 10.49
VCS -0.81* 0.26 0.55 0.78* 5.70 2.00 3.65 10.67
IM 0.86* -0.48 -0.44 -0.40 6.46 6.59 2.32 2.85
0oC 0.75* -0.08 0.59 0.70* 4.85 0.18 4.22 9.20

*More discriminatory values; PC1: principal component 1; PC2: principal component 2. ®Variables analysed: classes of aggregates (8-2 mm, 2-1 mm, 1-
0.5 mm, 0.5-0.25 mm, 0.25-0.105 mm, < 0.105 mm); GMD: geometric mean diameter; MWD: mean weight diameter; ASI: aggregates stability index; clay;
silt; VFS: very fine sand; FS: fine sand; AS: average sand; CS: coarse sand; VCS: very coarse sand; IM: initial moisture; OC: organic carbon.

Figure 3 clearly shows a grouping tendency of soil classes and treatments for horizon A, which allows the
characterization of the variables that most discriminated the soil properties into groups I, II, and III. However,
aggregate indices (MWD, GMD, and ASI), larger aggregates (8 - 2 mm), clay, IM and OC are responsible for the
discrimination of group I, which is characterized by the presence of only Anionic Acrudox (WOPW and WPW). In
group II, the fractions of sand (VCS, CS, MS, FS, and VFS) and smaller aggregates (less than 2 mm) are the most
relevant factors in the formation of the group and are composed of the classes of WOPW soils (Typic Dystrustept
and Rhodic Kandiudult). Conversely, group III is relatively close to the central area of the diagram, revealing
lower correlation with the variables, and is characterized by WPW soil (Typic Dystrustept, Typic Hapludult, and
Rhodic Kandiudult).

B without pre-wetting M with pre-wetting

@ Typic Dystrustept A Typic Hapludult M Rhodic Kandiudult O Anionic Acrudox
6.0 1 Horizon B
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Figure 3. Principal components analysis of the means of the attributes of horizons A and B in different soil classes. Variables: classes
of aggregates (8 - 2 mm, 2 - 1 mm, 1 - 0.5 mm, 0.5 - 0.25 mm, 0.25 - 0.105 mm, < 0.105 mm); GMD: geometric mean diameter; MWD:
mean weight diameter; ASI: aggregates stability index; clay; silt; VFS: very fine sand; FS: fine sand; AS: average sand; CS: coarse sand;
VCS: very coarse sand; IM: initial moisture; OC: organic carbon.
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The little influence of the pre-wetting on Anionic Acrudox may be attributed to its higher content of OC and
clay (Table 1). Dufranc, Dechen, Freitas, and Camargo (2004) and Gomes et al. (2004) reported that OC and clay
contribute to the formation and stabilization of soil aggregates, since OC is an energy source for microorganisms
that act as important aggregating agents, directly affecting the aggregate indices.

In horizon B, there was a grouping of soil classes (groups I, II, and III). Thus, the smaller aggregates
(AC2, AC3, AC4, and AC5) and clay distinguished group I, which is composed of WOPW soil classes (Typic
Hapludult, Rhodic Kandiudult and Anionic Acrudox). In group II, the aggregate indices (MWD, GMD) and
larger aggregates (AC1) are the most important variables in the distinction of the group, which is composed
of the WPW soil classes (Typic Hapludult, Rhodic Kandiudult, and Anionic Acrudox). Coarse sand (VCS, CS,
and MS) and OC are responsible for the discrimination of group III, which is composed of Typic Dystrustept
(WOPW and WPW).

OC tended to reduce the difference between treatments (WPW and WOPW) in horizon B of Typic
Dystrustept, although with high sand value (Table 1). In addition, studies point to the contribution of OC in
soil aggregation (Castro Filho et al., 1998, Fonseca, Carneiro, Costa, Oliveira, & Balbino, 2007), which is
even more important in soils with values close to 25% clay (Bayer, Gardner, & Gardner, 1972). Also, it
should be emphasized that for more weathered soils, such as Anionic Acrudox, the mineralogical
composition of the clay fraction influences aggregation because these soils are composed of resistant
microaggregates (Moura Filho & Buol, 1972) that are structurally stable (Ferreira, Fernandes, & Curi 1999).

Results of the PCA for horizons A and B of different soil classes indicate that the pre-wetting process
causes considerable reduction in the disruption of the aggregates (Figure 3), interfering with the final result
of the analysis and, consequently, in their interpretations. However, in high OC content conditions (Table
1), the influence of trapped air on the disruption of the aggregates (Andrade & Rando, 1981) is very clear,
enabling the grouping of the same soil samples (Anionic Acrudox and Typic Dystrustept), regardless of
whether pre-wetting was used (Figure 3).

Thus, the relationship between WPW and WOPW aggregates can be used in future studies as a strategy
to evaluate the susceptibility of soil to erosive factors, allowing a closer evaluation into what occurs in the
field, since different initial moisture contents are taken into account, demonstrating the effect of OC on
aggregate stability in different soil classes or treatments in the same soil.

Conclusion

Pre-wetting significantly increases the values of the mean weight diameter, geometric mean diameter
and aggregates stability index. However, this practice does not influence the aggregation in soils with high
organic carbon content. These associated factors induce misinterpretations of soil vulnerability to erosion
processes. Thus, it is advisable to perform this analysis under humidity conditions close to that in the field,
since pre-wetting overestimates soil aggregation rates, especially in soils with low organic carbon, which is
a condition associated with greater soil vulnerability.
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