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Abstract- Erosion is the main cause of soil degradation, compromising soil productivity and
sustainability. As soil organic matter (SOM) is a key indicator of quality, this study aimed to
evaluate the effect of different olive tree managements on SOM and its soil fractions in soil
(Inceptisol) and erosion sediments. Five treatments were installed: bare soil, olive cultivation in
bare soil, olive tree intercropped with jack bean, olive tree intercropped with pearl millet, and olive
tree cultivated with spontaneous vegetation; a contiguous area of native vegetation was used as
reference. Carbon in soil and sediment were determined by wet oxidation with external heating,
while the fractionation of SOM was performed based on granulometry. The Carbon Management
Index (CMI) was determined by the proportions of SOM fractions. The results indicated that SOM
associated with minerals is the most present in soil and sediment erosion, regardless of the adopted
management. Results on CMI showed that the systems olive tree intercropped with pearl millet
or with spontaneous vegetation are the most favorable to increase the carbon stock in the soil.
Index terms: Carbon Management Index; cover plants; Olea europaea L.
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Resumo- A erosao ¢ a principal causa de degradacgdo do solo, comprometendo a produtividade e
a sustentabilidade do solo. A matéria organica do solo (MOS) ¢ um indicador chave da qualidade;
deste modo, o presente estudo objetivou avaliar o efeito de diferentes manejos da oliveira na
matéria organica e em suas fragdes presentes no solo (Cambissolo) e no sedimento de erosao, no
sul de Minas Gerais. Foram instaladas parcelas com 5 tratamentos: solo descoberto, cultura de
oliveira em solo descoberto, oliveira em consércio com feijao-de-porco, oliveira em consorcio
com milheto e oliveira com vegetagdo espontanea, além de uma area contigua de vegetacao
nativa como referéncia. O carbono do solo e do sedimento foi determinado via oxidagdao umida
com aquecimento externo, enquanto o fracionamento da MOS e do sedimento foi realizado com
base na granulometria. O indice de Manejo de Carbono (IMC) foi determinado por meio das
proporgdes das fragdes da MOS. Os resultados indicaram que a MOS associada aos minerais ¢ a
mais presente no solo e no sedimento de erosao, independentemente do manejo adotado. O IMC
apontou os sistemas oliveira com milheto e oliveira sob vegetacdo espontinea como os mais
favoraveis ao estoque de carbono no solo.

Termos para indexacdo: indice de Manejo de Carbono; plantas de cobertura; Olea europaea L.
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Introduction

The olive tree (Olea europaea L.) is a well-
known evergreen tree, native to the Mediterranean region,
brought to Brazil by European immigrants in the period of
Brazil colony. However, production in the country is still
insignificant (WREGE et al., 2015). Olive oil is highly
valued in the Brazilian market, with approximately 240
million dollars spent on its importation in 2015 (IMETRO,
2015) to meet national demand. This suggests the need
for scientific research and technological adaptation to
increase national production (OLIVEIRA et al., 2006) due
to the lack of information on implantation and sustainable
management, especially with respect to soil conditions
(FERREIRA et al., 2015).

The young olive tree plant presents a small leaf area
and, considering the adult phase, the physiological need
of great spacing between plants offers little protection to
the soil. On the other hand, the presence of cover plants
or associated leguminous plants can compromise the
development of the olive (MARTINS et al., 2015), which
has contributed to the use of management systems where
the soil between the lines of the crop is exposed to erosive
processes, compromising soil quality (SQ).

In olive cultivation, soil loss is higher than soil
formation rate, mainly due to water erosion, resulting in
a reduction in the water storage capacity of the system,
reduction of the amount of available nutrients and loss
of the root system of the tree. In addition, there are risks
associated with pollution by pesticides transported via
surface runoff and associated with soil particles (I00C,
2007).

A survey of olive tree erosion conducted by
Sastre et al. (2016) found that these were predominant
in Spain, followed by Italy and Greece, with a lack of
studies conducted in Brazil and the tropics. The authors
also affirmed that after one year of olive tree cultivation,
the establishment of the canopy is sufficient to reduce
sediment formation to a tolerable level, indicating the
first year of the crop as the most critical for erosion
occurrence, and thus, requiring greater monitoring of the
erosive process.

The slope of the area and the low density of olive
trees are pointed out by Fernandez-Romero et al. (2016) as
the main responsible factors for the high rates of erosion
in olive groves, resulting in soil degradation and raised
recovery costs. In addition, the authors warned about the
need to determine SQ indices for olive tree management
systems, aiming to identify alternatives to sustainable
systems with emphasis on soil organic matter (SOM).

SOM is highly dynamic and sensitive to
management and thus considered a key indicator of SQ.
In general, SOM is associated with soil productivity due
to increases of cation exchange capacity, soil aggregation,

and water retention (ARTEMYEVA ¢ KOGUT, 2016;
BARBOSA et al., 2016; ZHAO et al., 2015). Although
the amount of SOM has been usually estimated from the
soil organic carbon (SOC), the total soil content is not
very sensitive to changes of land use and management
in short-term (LEITE et al., 2003). On the other hand,
the granulometric fractionation of SOM, which separates
it into labile and non-labile fractions, has proved to be
an efficient alternative in the evaluation of the effects
of management systems, with greater sensitivity of the
fractions in a short-term, boosting the use of SOM as an
indicator of SQ (GUIMARAES et al., 2013; SHENG et
al., 2015).

The labile fraction of SOM participates directly
in the trophic soil network and, therefore, influences
nutrient recycling and related biological properties. It
can be determined based on particle size and degree of
association with soil mineral fractions as a measure of
its bioavailability (OLIVEIRA et al., 2016). Research
evaluating the sensitivity of 17 SQ indicators identified
the carbon of the labile fraction as one of the most efficient
forms (SOUZA et al., 2014). For Silva et al. (2016) the
importance of studying this fraction is highlighted when
the time of evaluation is insufficient to detect changes
caused in SOC contents by the managements. The labile
fraction has a high recycling rate of organic compounds
and is a source of energy for soil microorganisms.

Based on the granulometric fractionation of SOM,
it is possible to obtain indices that aid in the evaluation of
soil quality. For example, the Carbon Management Index
(CMI), which reflects the lability and stock of carbon in
soil, being widely used as a sensitive indicator of total
organic carbon (TOC) rate changes in response to changes
in soil management (ZHAO et al., 2014). Kunde et al.
(2016), when comparing treatments in cane fields with
one, three, and five years of implantation, observed that
time did not cause significant differences for CMI and the
Lability Index (IL) obtained from SOM fractions, which
are efficient in the evaluation of cultivation systems even
for one year of implementation.

Anthropogenic water erosion reflects of incorrect
land use and management, which can degrade soil
structure, reduce infiltration, and increase surface runoff,
resulting in high economic impacts (LAL, 2015). In this
sense, SOM fractions and their indices can be used as
predictive tools on the impacts of water erosion and soil
quality. Thus, the lack of studies that relate these indices
and SOM fractions to the impacts generated by water
erosion in olive plantations under tropical conditions
justify this study.

This study aimed to evaluate the effect of different
olive tree management system on organic matter and its
soil fractions in soil (Inceptisol) and erosion sediment in
the South of Minas Gerais, considering the post-planting
period.
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Materials and methods

Description of the experimental area - The
experiment was carried out in Lavras, southern Minas
Gerais state, Brazil (Figure 1). The climate is Cwb,
characterized as humic subtropical with dry winter and
temperate summer, with average rainfall and annual
temperature of 1.411 mm and 19.3 °C, respectively
(ALVAREZ et al., 2013). The soil was classified as
Inceptisol according SANTOS et al. (2013) and the
average slope of the area is 23%.

Prior to the installation of the experiment, soil
characterization was carried out in three portions of the
relief (Table 1 and Figures 1 and 2), using composite
samples. The area was previously occupied by Brachiaria
decumbens, being scoured every three months. The
physical and chemical analyzes were performed according
to Silva et al. (2009).

Installation of standard plots erosion and
sampling of soil and sediment - Standard plots of
water erosion monitoring were installed to quantify the
amount of soil losses and their constituents. The plots,
with three replications each, were 12 x 4 m installed in the
direction of slope (23%), with the following treatments:
bare soil (BS), olive tree cultivated on bare soil (OBS),
olive tree intercropped with jack bean (Canavalia
ensiformis) (OJB), olive tree intercropped with Pearl millet
(Pennisetum glaucum) (OML), and olive tree cultivated
with spontaneous vegetation (OSV). The dry matter of
the cover crops after their first cycle is shown in Table 2.
For SOM studies, an area of native vegetation (NV) was
adopted as reference in the same conditions of climate, soil
and landscape position of the area experimental, located
500 m next to the plots.

Olive tree planting was carried out in March
2015, after the soil of the 0-20 cm layer was plowed,
and cover crops of jack beans and millet were installed
by manual seeding. Olive seedlings were planted in pits
of 50 dm?, spaced by 3 meters, where 500 g of Single
Superphosphate, 200 g of KCI, 10 L of tanned manure and
100 g of limestone were added to each well. Planting and
fertilization after the first year was performed according to
Vieira Neto et al. (2008). Planting of jack beans and millet
followed the densities of 8 and 90 seeds m™!, respectively,
respecting the direction of the slope and ensuring the
coverage of the soil throughout the area. The bare soil
plots were thus maintained by means of weeding and
the maintenance fertilization in the plots consisted of the
addition of 50 g of ammonium sulphate in November and
December 2015 and January 2016.

In the treatment with spontaneous vegetation
Brachiaria decumbens is present along with the following
species: Ipomoea acuminata, Bidens pilosa, Oxalis
corniculata, Digitaria sanguinalis, Emilia fosbergii

Nicolson, Melinis minutiflora, Conyza bonariensis,
Euphorbia heterophylla and Eleusine indica.

Sediment sampling was carried out in the 500 L
collection box installed at the end of each plot, delimited
by galvanized sheets, which leads the water from the
runoff to that box (Figure 3). The material collected
after the erosive events considered rainy followed to the
laboratory, where the sediment was decanted, oven dried
and stored for further analysis. The period of sediment
sampling was from September 2015 to September 2016.

For the study of SOM in the plots, sampling was
carried out in July 2016, after the rainy season. In each
plot, three sites were sampled, considering the upper,
middle, and lower portion of the plot next to the planting
hole, in the depths of 0-5, 5-10, 10-20 and 20-40 cm. In
the native vegetation area, nine sites were sampled at the
same depths, totaling 216 samples.

Monthly precipitation (Figure 4) was obtained
from the INMET (Meteorology Institute) climatological
station, which is located approximately 1 km from the
experimental area. Rainfall erosivity was estimated using
equation 1, proposed by Aquino et al. (2014) for Lavras.
EL = 85.671xRc"% Equation 1

where Rc = p? x P!, in which Rc is the rainfall
coefficient (mm), p is the average monthly rainfall (mm)
and P is the average annual rainfall (mm).

Determination and fractionation of SOM-
The physical fractions of SOM of the plots and the
sediment were separated according to the methodology
proposed by Cambardella and Elliot (1992), where soil
dispersion was carried out by sodium hydroxide (0.1 mol
L") and 16 hours of agitation using a vertical stirrer. The
material was washed in a 53-um sieve and oven dried at 60
°C. The particulate organic matter (POM) was determined
in this material retained in the sieve and the complexed
organic matter (COM) was quantified by the difference
between POM and total organic carbon.

After drying, the material retained in the sieve was
ground and weighed. The carbon of the soil particulate
organic matter (POM-C) fraction was quantified by the
wet oxidation method with external heating, proposed by
Yeomans and Bremner (1988), and the same method was
used to determine TOC. For the conversion of organic
carbon to organic matter, a factor of 1.724 was used, based
on the assumption that 58% of SOM is organic C.

For the calculation of the Carbon Management
Index (CMI), the carbon pool index (CPI) was considered,
according to Equation 2:
TOCc Equation 2
TOCr

CPI=
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where TOCc is the TOC of the cultivated area and
TOCer is the TOC of the reference area (native vegetation).
Additionally, the Carbon Lability (L) (Equation 3) was
calculated:

L= ClI
CNL

Equation 3

Where CL is the carbon of the labile fraction
(C-POM) and CNL corresponds to the carbon of the
non-labile fraction (C-POM) for each treatment. From
the values of lability, the Index of Lability (IL) can be
obtained according to Equation 4:

IL=L

L

T

Equation 4

where Lc is the lability of the cultivated area and Lr

is the lability of the reference area. CMI can be obtained
from Equation 5 (Blair et al., 1995):
CMI = CPI*IL*100 Equation 5
Total soil nitrogen, determined at the same depths

and sites sampled in for the SOM study, was quantified by
sulfur digestion, followed by Kjeldahl distillation.

Statistical analyzes -The data were submitted to
analysis of variance in order to identify the effects of the
treatments at each soil depth and the means were compared
by the Scott-Knott test (p<0.05). Analyzes were performed
using the SISVAR v.5.0 software. The data of carbon
fractionations from the sediment were not submitted to
statistical analysis due to the low degree of freedom of
the treatments.

Results and discussion

There was no statistical difference for TOC
between the treatments (Table 3) in any of the evaluated
depths, except for the first 5 cm of soil, in which the
average value of the native vegetation was superior.
The high contribution of SOM in this case, together with
the greater protection provided by the dense vegetation
cover to the soil against the effects of the erosion and the
absence of plowing in the area, makes this system more
conservative in carbon, as expected.

A similar result was observed by Luciano et al.
(2010) when evaluating TOC in Inceptisol under tobacco,
onion and native forest. The authors found significantly
higher values in the native forest only in soil layers up to
10 cm depth. The deposition of plant residues on the soil
surface under forest resulted in a greater contribution of
organic matter and, consequently, in the accumulation of
TOC in the superficial layer of the soil.

Even in the bare soil treatment, TOC did not
decrease in relation to the other management systems.
However, in the pre-treatment sampling, it was observed
that in the relief portion where one of the parcels with
uncovered soil was installed, the TOM content was 38%
higher than that of the medium portion and 50% higher in
relation to the upper proportion (Figures 1 and 2), showing
that this area already had higher TOM values before the
implantation of the experiment.

The superficial layers (0-5 and 5-10 cm) showed
decreasing TOC accumulation with depth (Table 3). This
behavior corroborates the study developed by Loss et
al. (2015), which, according to these authors, is favored
by the absence of plowing and thus, contributing to the
maintenance of a good amount of vegetal residues in the
soil surface, besides the root growth of the cover plants,
resulting in improvement and maintenance of the soil
aggregation of the ground. These results indicate the
importance of not revolving the soil and maintaining
vegetal cover between the lines of the olive tree.

C-POM showed similar behavior to TOC, with
no significant effect of treatments on the fraction of
the most labile organic matter. This result was opposite
to that commonly observed in the literature, since this
fraction is considered very sensitive to the management,
being related to the increases in the soil of compounds
of easy decomposition that are present in the residues of
the cultures (SOUZA et al., 2016). The evaluation period
helps to explain the lack of C-POM sensitivity in the
management distinction.

The fraction of carbon associated with minerals
(C-COM) was more efficient to discriminate the surface
layers of the studied treatments, which followed the order
NV> BS = OML> OBS = OSV = OJB. It is important to
emphasize that the uncovered portion presented carbon
content before the implantation of the experiment superior
to the others, which influenced the result (Figure 2). On
the other hand, this C-COM in the soil of the uncovered
plot is composed of slightly reactive carbon in the soil
and since there is no vegetation cover, there will be no
increment of SOM, compromising the biological activity
and, consequently, not increasing the soil resistance to
water erosion.

C-COM tends to be less sensitive to management,
since this carbon fraction is physical-protected and more
stable. It is also associated to the mineralogy of the finer
fractions of the soil, which are not easily affected by the
management systems (FACCIN et al., 2016). However,
according to Doetter et al. (2015), factors such as climate
and erosion can alter soil carbon stabilization in the soil.
This can be observed in Figure 5, which shows that the
C-COM fraction was the most affected by erosion, with
the carbon fraction being more present in the erosion
sediment, regardless of the vegetation cover. Kunde et al.
(2016) observed a similar result regarding the sensitivity
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of C-COM to the management, attributing the temporal
proximity to the soil preparation and stimulating losses
of C, since there is a short period for the reestabilization
of the organic matter in this fraction.

C-COM is associated to the finer mineral fraction,
which, according to Martins Filho et al. (2009), tends to
be present in a larger quantity in the erosion sediment. The
selectivity of the material transported by erosion, which
is constituted mostly by finer particles, corresponds to
the more reactive fractions of the soil, and, therefore, the
ability to remove SOM. However, the results presented in
Table 4 show that more than half of the eroded material
corresponds to the clay and silt fraction, also emphasizing
the concentration of carbon in the complexed fraction of
the sediment, which compromises the maintenance of
carbon stock in the soil, if conservation measures are not
adopted.

Soil lability, which expresses the relationship
between C-POM and C-COM, presented values lower
than 1 (Table 3), indicating the predominance of carbon in
the fraction associated with minerals, which is desirable,
since this fraction is more stable. According to Santos et al.
(2017), when C-POM predominates, the system becomes
more susceptible to C loss by the action of microbiota,
since in this fraction, carbon has low stability and is
subject to the highest rate of decomposition. The authors
also affirmed that higher amounts of C-COM indicate a
predominance of carbon associated to the silt and clay
fractions, which, especially in clay, although in small
quantities, favors the interaction between the mineral and
organic fraction, resulting in the formation of complexes
high stability.

Additionally, the C:N ratio of the soil (Table 3)
presented low values for all treatments, indicating greater
mineralization and faster decomposition, contributing to
the predominance of C-COM fraction and lower lability.
Fernandez-Romero et al. (2016) also observed low C:N
ratio in olive groves, which was attributed to high TOC
values. In this study, a decrease in C:N ratio in depth was
observed, which accompanied the decrease in TOC in the
profile due to the higher amount of SOM on the surface and
slow carbon movement along the profile, as shown in Table
3. The same tendency was also observed in the vertical
distribution of lability due to the increment of material
at the initial stage of decomposition at the soil surface.

According to the results presented in Figure 6, no
treatment presented CPI (carbon pool index) higher or
equal to the reference area; the lowest CPI was observed
in OBS and the greater value in OML and BS. In the
latter case, the highest initial value of SOM in this area,
compared to the others, was maintained constant in a
situation where the contribution of SOM is small, showing
no abrupt reduction in soil carbon content in the first
year after the removal of the vegetal cover and, thus, this
reduction tends to be slow and gradual.

All the evaluated systems showed higher lability
index than the reference (Figure 6). The lowest value
was observed in the soil without vegetation cover, which
reflects the absence of vegetation and consequently the
null input of SOM. In this sense, this index can aid in the
identification of systems that pose risks to the maintenance
of soil carbon stock.

Moreover, the carbon and its fractions present in
the eroded sediment from the area without vegetation
cover was superior to the others (Figure 7), indicating
that regardless of the amount of soil lost due to erosion,
carbon removal where there is no contribution of SOM
is high when compared to systems with plant cover.
The CMI (Figure 8) shows the influence of land use
on TOC, where values above or below 100 indicate
positive or negative impacts on soil quality, respectively
(GUIMARAES et al., 2014). For this index, only OSV
and OML presented higher values than the reference area
and, therefore, are the ones that contribute the best quality
to the soil. Although jack beans presented higher biomass
compared to millet (Table 2), the decomposition of legume
in the soil tends to be more accelerated, especially in the
tropic conditions that this study was performed. According
to Conceigdo et al. (2014), the high input of biomass
results in an increase in the CMI, reflecting the effect of
conservation systems on increasing the quantity and the
lability of organic matter in the soil.
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Table 1. Soil physical and chemical attributes prior to experiment setup.

Depth pH K P Ca Mg Al H+Al P-Rem MOT Clay Silt Sand
cm mg/dm?® = -----—-- cmolc/dm?3-------- mg/L %
0-10 533 109.00 9.37 247 0.66 0.13 231 2649 223 40 19 41
10-20 537 6422 2.83 1.84 049 0.16 223 2392 144 40 20 40
20-40 526 47.67 146 154 042 0.19 2.10 19.02 1.09 42 20 38
40-60 5.42 30.67 092 1.44 036 0.15 193 1445 0.65 45 23 32
Table 2. Dry weight of the cover crops in the plots.
Millet Jack beans

Plot Dry weight (t ha')

1 9.35 17.48

2 12.14 16.23

3 12.23 26.42

Table 3. Total Organic Carbon and its fractions in management systems of cover crops in olive cultivation in the

southern region of Minas Gerais.

Depth OBS oSV OJB OML BS NV

(cm) TOC (gkg)

0a5s 10.06Ba 10.34Ba 10.61Ba 12.11Ba 13.55Ba 18.57Aa
5al0 8.06Aa 8.93Aa 8.73Aa 10.57Aa 10.19Ab 10.22Ab
10a 20 5.27Ab 6.30Ab 5.87Ab 7.52ADb 6.75Ac 8.39Ab
20a40 4.48Ab 5.18Ab 4.07Ab 4.88ADb 4.72Ac 4.51Ac

C-POM (g kg)

0Oa5s 2.30 Ba 2.77Ba 2.25Ba 2.59Ba 2.32Ba 3.53Aa
5al0 1.37Ab 1.81Ab 1.56Ab 2.26Aa 1.66Aa 1.78Ab
10a20 1.01Ab 1.15Ac 0.85Ac 1.28Ab 1.05ADb 0.83Ac
20a 40 0.73Ab 0.85Ac 0.68Ac 1.03Ab 0.81ADb 0.67Ac

C-COM (g kg™

0as 7.76Ca 7.58Ca 8.35Ca 9.52Ba 11.23Ba 15.04Aa
5al0 6.69Aa 7.11Aa 7.16Aa 8.31Aa 8.54Ab 8.44Ab
10a20 4.26Ab 5.16Ab 5.02Ab 6.24ADb 5.71Ac 7.56Ab
20a 40 3.75Ab 4.32Ab 3.39Ab 3.84Ab 3.92Ac 3.84Ac

L

0a5s 0.30 0.37 0.27 0.28 0.21 0.23
5al0 0.20 0.25 0.22 0.28 0.19 0.21
10a20 0.24 0.22 0.17 0.21 0.18 0.11
20a40 0.19 0.20 0.20 0.27 0.21 0.18

C/N

0a5s 6.63Ba 6.21Ba 6.01Ba 6.74Ba 9.31Aa 6.09Aa
5al0 6.49Aa 5.98Aa 5.81Aa 6.64Aa 6.18ADb 5.13Aa
10a 20 5.01Ab 5.18Aa 5.33Aa 5.69Aa 5.36Ab 5.05Aa
20a 40 4.62Ab 4.89Aa 4.87Aa 4.53Ab 5.14Ab 3.60Ab

OBS: Olive tree cultivated on bare soil; OSV: olive tree cultivated with spontaneous vegetation; OJB: olive tree cultivation intercropped
with jack bean; OML: olive tree cultivation intercropped with Pearl millet; BS: bare soil; NV: Native Vegetation. TOC: Total organic carbon;
C-POM: Carbon of particulate organic matter; C-COM: Complexed organic matter carbon; L: Lability; C / N: Relationship between Carbon
and Nitrogen. Lower case letters compare the same treatment in depths and upper case letters compare the same depth in different treatments.

Rev. Bras. Frutic., Jaboticabal, 2018, v. 40, n. 6: (e-027)



Relationship between soil organic matter fractions and cover plants in Olive post planting 7

Table 4. Granulometry of erosion sediment.

Treatment Sand % Clay + Silt %
OBS 48 52
osv 48 52
0OJB 45 55
OML 41 59
BS 49 51

OBS: Olive tree cultivated on bare soil; OSV: olive tree cultivated with spontaneous vegetation; OJB: olive tree cultivation intercropped with
jack bean; OML: olive tree cultivation intercropped with Pearl millet; BS: bare soil.

N :l Brazil
|:] Minas Gerais
- Tavras
40 Km
]

480240 0 480 960 Km
| —

Figure 1. Location of the experimental area with the layout of the standard plots used in the erosion study.
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Figure 2. Soil Organic Matter (SOM) in Inceptisol before the experiment in the upper, middle, and lower parts of
the slope.
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Figure 4. Distribution of precipitation and monthly erosivity in the study period.
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Figure 5. Proportion of C-POM and C-COM in erosion sediment. OBS: Olive tree cultivated on bare soil; OSV: olive
tree cultivated with spontaneous vegetation; OJB: olive tree cultivation intercropped with jack bean; OML: olive tree
cultivation intercropped with Pearl millet; BS: bare soil.
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Figure 6. Carbon pool Index (CPI) and Index of Lability (IL) in Inceptisol of Southern Minas Gerais. OBS: Olive tree
cultivated on bare soil; OSV: olive tree cultivated with spontaneous vegetation; OJB: olive tree cultivation intercropped
with jack bean; OML: olive tree cultivation intercropped with Pearl millet; BS: bare soil. The dashed line represents
the reference value (1).
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Figure 7. Total carbon and its fractions in the erosion sediment in the vegetation cover management systems in the
olive tree. OBS: Olive tree cultivated on bare soil; OSV: olive tree cultivated with spontaneous vegetation; OJB: olive
tree cultivation intercropped with jack bean; OML: olive tree cultivation intercropped with Pearl millet; BS: bare soil.
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Figure 8. Carbon Management Index (CMI) in Inceptisol of Southern Minas Gerais. The dashed line represents the
reference value (100). OBS: Olive tree cultivated on bare soil; OSV: olive tree cultivated with spontaneous vegetation;
OJB: olive tree cultivation intercropped with jack bean; OML: olive tree cultivation intercropped with Pearl millet;

BS: bare soil.
Conclusions

The carbon of the particulate organic matter was
not efficient in discriminating the soil quality of the studied
treatments.

The predominant organic carbon fraction presented
in the erosion sediment is the non-labile soil organic
carbon fraction.

The carbon management index classified OML and
OSYV as being the treatments with better soil qualities.
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