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Abstract 

In Brazil, the degradation of soil and landscape by urban and agricultural 
frontiers expansion leads to the need for comprehensive studies and consider the 
diverse biological activities generated from different interventions in the 
landscape, becoming an instrument for assessing the impacts and the decision for 
its environmental management. The objective of this study was to evaluate the 
influence of different forms of occupation of the landscape, considering 
ecological elements and their interactions. The work was carried out on the 
Instituto Agronômico in the county of Jundiai, in the state of Sao Paulo, Brazil. 
The area under study has been subjected to different use and occupancy for a 
period of about 40 years. During this period the landscape has been transformed, 
with the current scenario can be classified as a degraded area mining; grassy 
area; Araucaria forest and pasture. These areas were evaluated by means of a 
transect, from which ten sampling sites were selected for the description of 
diverse biological activities, which included: evaluation and description of 
ground cover, identifying the presence of fungus and insect species. 
Furthermore, we evaluated in these points the pH, fertility and porosity of the 
topsoil (0-0.10 m). The results showed a variation of the elements analyzed and a 
relationship between the use and occupation of land in the different scenarios of 
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the current landscape. The biological activity was more diverse in the Araucaria 
forest, reflected by the abundance of litter, higher content of organic matter and 
soil nutrients, demonstrating the effectiveness of the technique for assessing the 
level of degradation of the landscape used, which is expeditious and inexpensive. 
Keywords: land degradation, soil restoration, environmental impact. 

1 Introduction 

In Brazil it was observed in the last century, an impressive economic growth of 
historical singularity, leading to an expansion of its urban and agricultural 
frontiers. 
     An important indicator of significant economic growth in Brazil refers to the 
variation of its gross domestic product, which in 1959 was U.S. $ 11,760 million 
(Montoya and Finamore [1]), and in 2010 reached U.S. $ 2,172,000 million. 
     Urban growth has been associated with industrialization and rural exodus 
from the 1950s, caused by a change in subsistence agriculture to export-oriented 
one (Andrade and Serra [2]). According to the IBGE Demographic Census, in 
1950 the urban population was 18,782,891 of people, and 36.1% lived in urban 
areas. With the increasing urbanization of the population, in 1970, about 56% of 
Brazilians lived in cities. 
     In 2000 the urban population reached 137,755,550 people, which 
corresponded to an urbanization rate of 81.2% (Girardi [3]). In the latest official 
estimates, in 2010, the Brazilian population reached 190,732,694, of which 84% 
was concentrated in cities  (IBGE [4]). This fact, together with the expansion of 
agriculture and mining in Brazil, contributed to a significant degradation of soil 
and landscape, as pointed out by different authors (Spavorek et al. [5]; Peron and 
Evangelista [6], Longo et al. [7], Longo et al. [8], Medeiros et al. [9]; Medeiros 
et al. [10]), leading to the need for comprehensive studies that consider the 
interaction of ecological factors involved. 
     In this context, the study based on field observation of ecological 
relationships between organisms and the environments in which they are 
inserted, it becomes an important tool for assessing the environmental impacts of 
human intervention in the landscape, the recovery or level of degradation. A 
potential of this type of tool, whose methodological approach is described by 
Bennet  and  Humpries [11], refers to his character expeditious and inexpensive 
to analyze environmental impact through diversified biological activity. 
     In the analysis of diverse biological activities include the observation of the 
presence and interaction of factors such as vegetation, fauna, microorganisms, 
soil, drainage, climate, etc.. This approach, by its scope, has been applied in 
studies of different nature, addressing the evaluation of indicators in 
environmental studies (Maeder et al. [12], Ramesh and Mathivanan [13]). 
     This study aims to evaluate the influence of different forms of occupation of a 
degraded landscape, using a practical and expeditiously methodology with 
emphasis on visual interpretation and collection of material. 
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     The lower of the slope was busy with a range of forest replanted Araucaria 
angustifolia (Figure 1, points 4–7). In the final room has an area of 
hydromorphic soil occupied by hydrophilic vegetation. This occupation is 
maintained for a period of 45 years. 

2.2 Diverse biological analysis 

For the development of the work we used a metal frame with dimension 54 X 40 
cm. Inside the box was a woven nylon mesh with spaced 6 x 10 cm. The 
intersection of nylon yarns, inside the metal frame, corresponding to a reading of 
the presence or absence of a particular biological activity. Therefore, from the 
frame placed on the surface of the sampled location, it was possible to obtain a 
total of 24 observations. The relationship between the number of observations of 
the activity of a given number of samples for a frame (24) allows to obtain a 
percentage of occurrence for that activity assessed. 
     The perception and quantification of the presence of specific biological 
activity was made from photographs taken perpendicular to the ground surface at 
a height of 1.50 m. Through these photographs were measured the presence of 
litter, grasses, legumes, insects and fungi. Soon after this photographic record, 
withdrew from the vegetation cover, and repeat the procedure for determining 
the percentage of insects, fungi and roots in bare soil. 

2.3 Soil analysis 

Corresponding points in diverse biological analyzes, soil samples were collected 
for determination of their chemical and physical properties. The chemical 
analysis carried out according to the methodological aspects mentioned by Si  
[15] include the following parameters: pH, organic matter (OM), phosphorus (P), 
potassium (K), calcium (Ca), magnesium (Mg) and sum of bases (SB). 
     The textural class and soil porosity in the studied points were determined by 
the pipette method following the method described by Embrapa [16] and Hillel 
[17]. 

3 Results 

The results of the description of the diverse biological activities, of each point 
measured in transect can be seen in Table 1. 
     Point 1 is characterized by a mining area and showed the worst conditions of 
life support, because the surface layer removal led to a lack of green vegetation 
cover (Table 1) and a consequent low activity of fungi and insects. This 
biological condition is associated with lower levels of organic matter, 
phosphorus, and soil moisture, as can be seen in Figure 2.  
     Despite its proximity to the mining area, point 2 had biological and chemical 
indicators comparable to those observed at points located outside the forest area. 
This condition demonstrates the importance of keeping the surface soil horizons 
of origin, as well as the vegetation cover. 

lva 
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Table 1:  Description of the diverse biological activities, of each point 
measured in transect, in Jundiaí, state of São Paulo, Brzil, in 2011. 

Points Description 
1 The mining area with losses of soil horizons. There was a low 

percentage of vegetative cover on the surface, corresponding to 5% 
grasses. The presence of insects reached 14% 

2 Place situated at the apex of a hill preserving the original soil 
horizons. The soil is completely covered by vegetation and roots, the 
predominant litter. Minor presence of insects (8%) and fungus (3%) 

3 Area located in the center of a test track tractors. Surface completely 
covered with litter, grasses and roots, but without legumes. The level 
of incidence of insects and fungus is the same as point 2, 8% and 3% 
respectively. 

4 Araucaria forest edge next to an old terrace. Already we see the litter 
and established species germinate in the understory. The soil has a 
complete coverage, primarily of litter and roots, without grasses or 
legumes. The incidence of insects increased and reached 42%, while 
fungi reached 8%. 

5 Araucaria forest with an under-canopy consists of Piperaceae and 
some lianas, with other pines sprouting. The soil has a complete 
coverage, primarily of litter and roots, without grasses or legumes. 
There is a high incidence of molds (27%) and insect (53%) 

6 Araucaria forest with an under-canopy consists of Piperaceae and 
lianas, and pines sprouting. The cover features 100% 100% litter and 
roots. The incidence of both fungus and insects reaches 11%. 

7 Araucaria forest with an under-canopy consists of Piperaceae and 
some vines, and pines sprouting. The cover is 100% and 100% litter 
root, and grass (47%). The incidence of insect reaches 28% of the 
fungus is 19%. 

8 Outside of the Araucaria forest, grass with high intensity (94%), litter 
(100%) and roots (100%), but with few tree species and legumes 
(3%). Litter presents a well-defined. The incidence of insects and 
fungus reaches 56% and 17% respectively. 

9 Outside of the Araucaria forest, grass with high intensity (100%), 
litter (100%) and roots (100%). The presence of leguminous amounts 
to 31%. Introducing a litter well defined, but with few tree species 
and a region of lowlands. There is a reduction in the incidence of 
insect and fungus in relation to the previous point, reaching 8% and 
3% respectively. 

10 Riparian zone of hydromorphic soils and vegetation hydrophilic. Soil 
cover is composed predominantly of roots (100%), litter (94%) and 
legumes (42%), and grass (14%). The incidence of insects and fungus 
reaches 14% and 3% respectively. 
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Figure 2: Graphs with the representation of points and the variables studied. 
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     The points located inside the forest (4, 5, 6 and 7) were those who had the 
highest organic matter content, ranging from 41 to 47 g.dm-3, which shows the 
effect of this type of coverage in the recovery area. In these points were observed 
lower porosity, probably due the pressure caused by the root system of the trees. 
     This result corroborates the visual observation of the diverse biological 
activity at these points, mainly composed of a thick layer of litter (more than 10 
cm) and roots. 
     The third point is highlighted in the chemical parameters potassium, 
magnesium, phosphorus and calcium, because it is located within an area in 
which there were trials of agricultural machinery and a considerable application 
of chemical fertilizers for a period of over three decades. 
     Point 9 presented the second worst soil chemical condition, even with similar 
biological diversity of the forest. This singularity can be associated with 
geographic location of the point itself and also its proximity to a road, a situation 
that can express fuzzy events. 
     The results of texture analysis indicated that the lowest clay content reached 
169 g kg-1, observed in the point 1, probably due to removal of surface soil 
horizons by mining. In point 10, that of lower altitudes, there was a higher clay, 
reaching 392 g kg-1, suggesting that there was a deposition of alluvial material of 
the highest lands of the area. 

4 Final considerations 

The results showed a variation of the elements analyzed and a relationship 
between the use and occupation of land in the different scenarios of the current 
landscape. The perception of the diverse biological activity was higher in the 
area of Araucaria forest, showing that in 40 years of occupation the area is still 
recovering. Although showing relative resilience in relation to forest soil 
conditions, the area under pasture had a lower biological activity indicating that 
the area has an economic potential for farming activity. However the mining area 
has a low biological activity associated with physical and chemical quality of the 
soil. This situation confirmed a low resilience to environmental conditions within 
the subtropical region. Thus, the mining industry requires intervention for its 
recovery. This recovery can be inserted into a program of environmental 
management planning. Thus, through the perception of diverse biological 
activity was possible to characterize the different scenery of demonstrating the 
effectiveness of the technique to assess the level degradation in an expeditious 
manner and inexpensive. 
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