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 The following research aims to evaluate land use and its physical qualities in eucalyptus 

and pasture cultures. Random plots were delimited in order to evaluate soil’s physical 

attributes; they were divided in a 2 x 2 x 3 plot scheme, with a 2 x 2 plot factorial, 
considering two land use types (eucalyptus and pasture culture) and two depth levels 

(0,0 - 0,2 e 0,2 - 0,4 m) considering tree topographic locations (UF = upper fraction, 

MF = middle fraction and LF = lower fraction), with eight repetitions. The variety 
analysis was performed with the “F” test, when results were relevant the Tukey test was 

applied with a 5% probability level. Results show that soil quality is affected by its land 

use type and topographic location. While evaluating land use types, soil under 
eucalyptus culture showed greater stability when it comes to soil physical qualities. 
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INTRODUCTION 

 

 Agricultural soils are likely to change depending 

on how they are explored and which techniques are 

used. When the soil is damaged more resources are 

necessary to keep it producing, which may turn the 

activity unsustainable. On other hand, soil’s 

degradation can be reverted; also, soil’s quality can 

be kept or improved, by using adequate techniques 

for its exploration, which turns the agricultural 

system more sustainable. Therefore, it is necessary to 

know the soil quality to define adequate strategies to 

explore it without compromising its future. 

 It is necessary to identify soil’s characteristics to 

fit them to each activity, such as agricultural, 

livestock or forestry, correctly, these factors must be 

considered in order to improve land use. Several 

factors must be observed to evaluate land use 

potential, and, also, its positive and negative effects 

over soil’s productivity and quality. Therefore, the 

effects of land use have been investigated to propose 

new forms of exploration and to keep production 

without damaging soil’s production capability. 

 The agricultural, livestock or forestry 

monoculture systems that use inadequate equipment 

to soil preparation for a long time can quicken its 

degradation process (Moreira et al. 2005). 

 Using soil exploration preservation systems, 

such as tillage and reduced tillage seems to be an 

effective solution to keep soil sustainable, especially 

Latosol (Silva et al. 2000). In this context, knowing 

soils characteristics like its density, porosity, 

structure, texture, clay dispersion, soil organic 

matter, presence of nutrients and toxic particles, will 

improve agricultural activity and soil preservation.  

 This research aims to investigate how agriculture 

and forestry affect soil’s characteristics considering 

different sampling locations.  

 

MATERIALS AND METHODS 

 

Data: 

 Two areas with similar characteristics, in 

Cachoeiro de Itapemirim – Espirito Santo, Brazil, 

were selected for this work. Its height measures 

around 108 m. The first area has a historical of 

cultivating grass Brachiaria sp. for pasture, with low 

technification for nearly 50 years, followed by a 

hybrid cultivation of eucalyptus (Eucalyptus 

urophylla x Eucalyptus grandis), with a 3 x 3 m 

distance, the culture was 5 years old. The second area 

is situated in a neighboring territory of the first area; 

its cultivation history consists in a huge Brachiaria 

sp pasture grass culture, with low technification in 
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the past 50 years. On both areas, the soil is classified 

as dystrophic Latosol; its slope average is 47%. 

 The area climate is Cwa, according to the 

Köppen classification system, the annual rainfall 

average is 1293 mm. The drought period (winter) 

goes from July to September, while the moist period 

(summer) goes from November to January, showing 

a water deficit of 233 mm and a 185 mm water 

excess according to the bioclimatic zoning. On the 

coldest month the minimum average temperature 

varies between 11,8 and 18ºC, as for the hottest 

month, the maximum temperature varies from 30,7 to 

34ºC (Klippel et al. 2013). 

 Two plots, one in each area, were installed at the 

same exposure side (west), same topography and 

same declivity, the ground was highly mountainous 

according to EMBRAPA (1999)’s classification. The 

plots were divided in tree topographic locations 

towards area’s slope. Topographic locations were 

divided equally, with a 25m distance on the lower 

fraction (LF), middle fraction (MF) and upper 

fraction (UP). The spot distribution, also, was equal 

with 10 m breaks on the sampling line, inside each 

slope fraction.  

 All over the slope damaged and undamaged 

samples were taken using the Dutch tractor and the 

Uhland sampler on the 0,00-0,2 m and 0,2-0,4 m 

depths, respectively.  

 The defining of the soil’s physical attributes was 

done at the Espirito Santo University’s Agricultural 

Sciences Department at the Soil Physics laboratory 

(CCA-UFES). The following variables were 

evaluated according to EMBRAPA’s (1997) 

classification: soil density (sD); particles density 

(pD); total porosity (tP); macro-porosity (Macro) 

using Richards’ extractor method in m³.m
-3

; particle 

size analysis – pipette method – slow agitation; soil’s 

organic matter (OM) was determined according to 

the potassium dichromate volumetric method. 

 Random plots were delimited in order to 

evaluate soil’s physical attributes; they were divided 

a plot scheme, with a 2 x 2 plot factorial, considering 

two land use types (eucalyptus and pasture culture) 

and two depth levels (0,0 - 0,2 e 0,2 - 0,4 m) 

considering tree topographic locations (UF, MF and 

LF), summing 12 treatments with eight repetitions. 

 Experimental data was submitted to variety 

analysis using the “F” test, when the results were 

relevant, the Tukey test was applied with a 5% 

probability level.  

 

RESULTS AND DISCUSSIONS 

 

 While evaluating soil’s physical qualities, using 

the Tukey test with a probability level of 5%, it was 

observed that the area’s subsection in topographic 

locations was relevant for land use types regarding to 

gravel (GV), fine sand (FS), clay (CLA), soil density 

(SD), micro-porosity (Micro) and macro-porosity 

(Macro) attributes. Therefore, the study of the 

average sub-plot interaction proceeded. As for the 

clay (CLA), silt (SILT), organic carbon (OC) and 

organic matter (OM) were not relevant for 

topographic location division. Thereby, the study of 

land use forms proceeded. Particle density (pD) and 

total porosity (tP) were not statically relevant for the 

studied subjects (Table 1).  

 The largest amount of gravel and fine sand can 

be found at the lower fraction of the pasture culture. 

It shows a possible accumulation of it, in this 

topographic location, which Fonseca et al. (2007a) 

and Fonseca et al. (2007b), also observed. The 

largest amounts of clay can be found at the upper and 

middle fractions of the cultures.  

 Smaller amounts of clay are found at the study 

areas lower fractions. By comparing the areas, 

pasture culture shows lower amounts of clay 

regarding to eucalyptus culture. This factor is 

attributed to the processes of soil movement. 

According to Basic et al. (2002) and Soares et al. 

(2005), the soil fractions removal process happens 

because rainwater suspends those particles and drags 

them. Therefore, soil fractions are removed equally 

during the erosive process. Thus, during the 

superficial outflow, rainwater is slower at the upper 

fractions, but when reaches the topographic slope, its 

speed increases. Which leads removal of the lighter 

particles at the lower fractions (Table 1), it happens 

on both types of soil. Although, it is more intense on 

the pasture culture. 

 This result is, possibly, due a greater protection 

from the erosion process on the areas with eucalyptus 

culture, which is confirmed by Silva et al. (2007). 

Although, Barreto et al. (2006), while studying the 

Atlantic Forest (Mata Atlântica) soil and comparing 

it to pasture soil, the soil under the forest showed 

greater amounts of clay. The same authors attributed 

this variation to the clay migration process at the soil 

profile, which caused the clay fraction output of the 

superficial horizon at the pasture soil.  

 Data collected about clay (Table 1) suggests that 

it might move by the downhill erosion. This is 

recurring on pasture soil. However, since the 

evaluated topographic locations are in exporting 

regions, the removed fractions were not deposed at 

the lower fractions. According to Tormena et al. 

(2008) clay quantity variation is found on Latosol 

areas due pedogenesis levels, relief characteristics 

and its source material, which are the most important 

factors regarding to soil characteristics modification 

along slope gradients.  

 Results average about slit and clay, organic 

carbon and organic matter, relation between soil 

depth and how it is used, were obtained using the 

Tukey test, with a 5% probability level. Compared to 

other parts, clay exists without interference of the 

soil type and sample’s topographic location. 

Differences among sand, slit and clay might be 

associated to different types of vegetation in the area, 

which increases or reduces the proportion of exposed 

http://lattes.cnpq.br/1423964721747306
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areas to causalities, such as rain, wind, human action, 

and others (Table 2). 

 Considerable differences were found at the clay 

rates existing at the soil depths, emphasizing that for 

both land use types the 0,2-0,4 m depth shows higher 

levels than the clay fraction, which might suggest 

clay movement by percolation in the soil profile. It 

could be observed that by comparing both land uses 

considering the same depth, higher clay rates are 

found at the eucalyptus culture soil. By observing the 

slit quota, it could be verified a considerable 

difference only at the eucalyptus culture soil, 

showing higher levels in the 0,0-0,2 m depth. By 

evaluating the land use type on the same depth, it 

could be observed higher slit rates at the eucalyptus 

culture soil. 

 Results regarding to organic carbon and organic 

matter at the studied areas show relation between 

depth and land use type (Table 3). Freitas et al. 

(2000), Guimarães et al. (2014) and Rocha Júnior et 

al. (2014) verified a similar behavior while studying 

different management systems, such as pasture 

culture, tillage and regular culture under native 

vegetation and agro-forestry systems at the savanna 

(Cerrado) and Atlantic Forest (Floresta Atlântica).  

 Considering data obtained for organic carbon 

and organic matter there was not a considerable 

difference between land uses at the 0 - 0,2 m depth. 

However, by observing values showed at the 0,2 - 

0,4 m depths, it could be verified an expressive 

difference, with the eucalyptus culture soil showing 

greater rates. It allows considering that this soil 

profile accumulates more organic matter, which 

could be verified by analyzing greater soil depths.  

 Organic carbon is soil’s organic matter greatest 

component. When a soil management changes, 

organic matter suffers quick modifications and then 

reaches equilibrium again (Marchiori Júnior & Melo 

2000). According to Fonseca et al. (2007b) organic 

matter modification process due microbial activity is 

more intense at the soil’s initial layers, which causes 

organic carbon accumulation there.  

 Moreira et al. (2005)’s research observed higher 

levels of organic matter in restored pasture areas, at 

all depths. They affirm that an extensive animal 

management, usually, does not obeys fodder’s 

development cycle, affecting its dry matter 

production, and ultimately, results in soil’s chemical 

degradation and low production of organic matter. 

 According to Schaefer et al. (2002) pasture 

degradation occurs when the organic matter loss is 

proportional to its accumulation.  

 For pasture grass culture, Barreto et al. (2006) 

affirm that its residue might be helping to increase 

organic carbon’s soil contribution, due its branched 

roots. It could be the reason why considerable 

differences were not found at the 0-0, 2 m soil 

depths, even with distinct vegetation.  

 Results obtained with the Tukey test with a 5% 

probability level for the relation between topographic 

locations and soil uses (SxU), were observed 

considering soil density (SD), soil micro-porosity 

(MICRO) and soil macro-porosity (MACRO) are 

shown at Table 4. 

 At the eucalyptus culture soil variations 

regarding to soil density, micro-porosity and macro-

porosity were not found. However, similar numbers 

about eucalyptus culture soil density were found by 

Fonseca et al. (2007a) at soils with other eucalyptus 

species.  

 In soils under pasture culture, statistic data about 

topographic location and SD, Micro and Macro-

porosity are relevant. This could be caused by the 

recurring animal flow, and aggravated by low 

vegetation cover; which might cause soil 

compression and increasing of soil density, then 

numbers about Micro will increase, and the ones 

about Macro will reduce. As shown in this research. 

This behavior was not found in soil under eucalyptus 

culture, since there is not an animal flow and its 

vegetable covering offers more protection against 

weather action, reducing soil compression.  

 Variation values about soil macro-porosity in 

soils under pasture culture were similar to the ones 

stated by Moreira et al. (2005). Those researchers 

studied soil qualities at a dystrophic Red Latosol 

under damaged and recovered pasture culture, and 

concluded that macro-porosity numbers changes 

according to the levels of animal flow, regardless 

organic matter production levels and soil root system 

colonization profile. The vertical water outflow space 

is reduced, which decreases water’s soil infiltration 

capability and increases erosion exposure. Fonseca et 

al. (2007a) affirm that soil macro-porosity reduction 

affects water infiltrations levels and root penetration 

resistance. Thereby, the results allow us to conclude 

that the higher soil topographic locations the lower 

infiltration levels; since it shows lower macro-

porosity levels and higher soil density levels.  

 As for micro-porosity, is known that remarked 

reductions affect, mostly, water storage and its 

increasing might indicate soil compression, when 

associated to macro-porosity decreasing (Fonseca et 

al., 2007a). 

 

Conclusions: 

 Considering the different land uses and different 

sampling areas, with this research it can be 

concluded that:  

1) The particle-metric fractions (gravel, fine sand, 

slit and clay) are influenced by soil position and use. 

Fine sand fractions also are influenced by soil’s 

depth;  

2) It could not be observed relevant variation levels 

regarding to soil depth, except for OC and OM, both 

showed higher values where eucalyptus was 

cultivated, whose depth measured from 0,2 to 0,4 m; 

3) Soil density, macro-porosity and micro-porosity 

showed important physical indicators of soil quality, 
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and are influenced by how the soil is used and 

position; 

4) While evaluating soil’s condition in areas such 

as the Espirito Santo south region, whose relief is 

wavy or highly wavy, relation between soil 

characteristics and topographic locations could be 

observed; 

5) Soil under eucalyptus culture shows more 

stability regarding to soil’s physical characteristics. 

 
Table 1: Gravel, fine sand and clay average regarding to the relation between topographic location (UF = upper fraction, MF = middle  

fraction and LF = lower fraction) and land uses. 

Land Use Topographic Locations 

Gravel (g kg-1) Fine Sand (g kg-1) Clay (g kg-1) 

LF MF UF LF MF UF LF MF UF 

Eucalyptus 302,51Ab 266,41Ba 253,50Ba 80,89Abb 74,56Ba 77,55ABa 544,11Ba 574,59Aa 587,40Aa 

Pasture 358,87Aa 276,03Ba 261,31Ba 91,57Aba 73,55Ba 65,47CBb 499,68Bb 583,75Aa 605,22Aa 

Results followed by the same uppercase letter at the row and same lower case letters at the column do not show a considerable 
difference, according to the Tukey test with a 5% probability level. 

 

Table 2: Averages soil qualities regarding to the relation between depth and soil use. 

Land Use Slit (g.kg-1) Clay (g.kg-1) 

0,00 - 0,2 m 0,2 - 0,4 m 0,00 - 0,2 m 0,2 - 0,4 m 

Eucalyptus 99,13 Aa 59,86 Ba 519,79 Ba 617,61 Aa 

Pature 62,89 Ab 60,14 Aa 539,32 Ba 586,45 Ab 

Results followed by the same uppercase letter at the row and same lower case letters at the column do not show a considerable difference, 

according to the Tukey test with a 5% probability level. 
 

Table 3: Average organic carbon and organic matter, regarding to the relation between depth and land use. 

Land Use Organic Carbon (kg-1) Organic Matter (kg-1) 

0 - 0,2 m 0,2 - 0,4 m 0 - 0,2 m 0,2 - 0,4 m 

Eucalyptus 10,23 Aa 8,91 Ba 17,64 Aa 15,37 Ba 

Pasture 10,87 Aa 7,58 Bb 18,74 Aa 13,06 Bb 

Results followed by the same uppercase letter at the row and same lower case letters at the column do not show a considerable 

difference, according to the Tukey test with a 5% probability level. 

 

Table 4: Soil density (SD), micro-porosity (Micro) and macro-porosity (Macro) avareges regarding to the topographic locations (UF =  

upper fraction, MF = middle fraction and LF = lower fraction) and land use relation. 

Land Use SD (kg dm-3) Micro (m3 m-3) Macro (m3 m-3) 

LF MF UF LF MF UF LF MF UF 

Eucalyptus 1,20Aa 1,21Aa 1,21Ab 0,33Aa 0,34Aa 0,33Ab 0,22Ab 0,22Aa 0,22Aa 

Pasture 1,16Cb 1,22Ba 1,25Aa 0,30Cb 0,34Ba 0,38Aa 0,27Aa 0,2Ba 0,16Bb 

Results followed by the same uppercase letter at the row and same lower case letters at the column do not show a considerable 

difference, according to the Tukey test with a 5% probability level. 
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