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Abstract
The mite community has been surveyed in Seasonal Semideciduous Forest with three types of surrounding agricultural 
environments to test the hypothesis that abundance and richness of mites in forest fragments are influenced by the 
type of agricultural environment. The survey has been carried out in six fragments, divided into sets of two fragments, 
each one neighboring one sort of agricultural environment: sugarcane crop (FS), orange crop (FO) and pasture (FP). 
In each fragment, ten individuals of Actinostemon communis (Euphorbiaceae) were selected, five at the edge and five 
within each fragment. Iphiseiodes zuluagai, often registered in orange crops, was more abundant in the fragments 
neighboring such crop, as well as some species of Tarsonemidae. In this study, the Phytoseiidae were more abundant 
in the fragments neighboring pasture, while sugarcane crops probably favored occurrence of phytophagous mites in 
the neighboring fragments. Tetranychidae were less abundant in FO, which can be explained by periodical use of 
pesticides in the orange crops. Forest fragments are important for colonies of predators in the neighboring crops, mainly 
for annual crops such as sugarcane, where the close perennial environment is very important for colonization of the 
crop. Maintenance of those areas, besides favoring preservation of wild species of mite, is very important to increase 
diversity of the neighboring agricultural ecosystems.
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Influência do ambiente agrícola vizinho na comunidade  
de ácaros plantícolas em fragmentos florestais

Resumo
Foi estudada a comunidade de ácaros em fragmentos de mata estacional semidecidual com três tipos de ambientes 
agrícolas circunvizinhos para testar a hipótese de que a abundância e a riqueza de ácaros em fragmentos florestais são 
influenciadas pelo tipo de ambiente agrícola. O estudo foi conduzido em seis fragmentos, divididos em três conjuntos 
de dois fragmentos, sendo cada conjunto vizinho de um determinado tipo de ambiente agrícola: canavial (FS), laranjal 
(FO) e pastagem (FP). Em cada fragmento foram selecionados e marcados dez indivíduos de Actinostemon communis 
(Euphorbiaceae), cinco na borda e cinco no interior do fragmento. Iphiseiodes zuluagai, registrado frequentemente em 
laranjais, foi mais abundante nos fragmentos vizinhos a essa cultura, bem como algumas espécies de Tarsonemidae. Neste 
estudo os fitoseídeos foram mais abundantes nos fragmentos vizinhos de áreas de pastagens, enquanto os cultivos de 
cana-de-açúcar provavelmente favoreceram a ocorrência de fitófagos nos fragmentos adjacentes. Os tetraniquídeos foram 
menos abundantes em FO, o que pode ser explicado pela aplicação periódica de pesticidas nos laranjais. Fragmentos 
florestais são importantes para a colonização de predadores nas culturas vizinhas, principalmente em culturas anuais, 
como a cana-de-açúcar, nas quais o ambiente perene próximo é muito importante para a colonização do cultivo. A 
conservação dessas áreas, além de favorecer a manutenção de espécies silvestres de ácaros é de grande importância 
para o aumento da diversidade nos agroecossistemas vizinhos.

Palavras-chave: agroecossistemas, áreas nativas, efeito de borda, remanescentes florestais.
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1. Introduction

Fragmentation is the process by which continuous areas 
are subdivided into smaller size areas due to destruction 
of the habitat (Lovejoy et al., 1986), mainly due to intense 
use of the land (Burgess and Sharpe, 1981). In areas with 
anthropic changes, use of agricultural landscape frequently 
creates mosaics of clearly contrasting types of habitats 
(Tscharntke et al., 2002). Fragmentation and loss of habitat 
are closely related processes (Laurance and Bierregaard 
Junior, 1997), considered to be the worst threatens to the 
planet’s biodiversity (Saunders et al., 1991; Tscharntke, 
1992; Wilcove et al., 1986; Tabarelli and Gascon, 2005). 
With the fragmentation process, the remaining areas are 
surrounded by different types of vegetation and/or use 
of the soil, like pasture, crops and secondary vegetation, 
and a sudden border is created between the forest and the 
surrounding environment (Saunders et al., 1991), exposing 
the organisms of the remnants to the conditions of a different 
neighboring ecosystem (Murcia, 1995).

In Brazil, some surveys have already been developed 
to analyse influence of the neighboring vegetation on 
occurrence of mite in cultivation of rubber-tree (Demite 
and Feres, 2005, 2008), orange (Albuquerque, 2006) 
and coffee (Silva et al., 2010; Berton 2009). Demite and 
Feres (2007) also studied the relevance of native areas as 
reservoirs for Hirsutella thompsonii, an entomopathogenic 
fungus registered attacking the phytophagous mites more 
abundant in cultivation of rubber-tree crop in Mato Grosso 
State. However, no survey has been carried out to analyse 
influence of agricultural environments on mite community 
of neighboring forest remnants.

To test the hypothesis that the agricultural environment 
influences abundance and occurrence of mites in neighboring 
forest fragments, the plant Actinostemonis communis 
(Euphorbiaceae) has been selected, one of the most 
commonly occurring native plants species in the region 
wherein the survey has been carried out, as a model to 
assess the mite community in fragments with three types 
of surrounding agricultural environments.

2. Material and Methods
2.1. Surveyed areas

The survey was carried out in six fragments neighboring 
three types of agricultural environments typical of 
the Northwestern region of São Paulo State (Table  1): 

(1) fragments neighboring sugarcane crops (FS), (2) orange 
crops (FO) and (3) pasture (FP). The distance between 
forest fragments and neighboring agricultural environments 
was about three meters. For each sampled fragments, the 
shape index was calculated (“Shape Index” - SI, sensu 
Patton (1975), modified by Laurance and Yensen, 1991), 
which value is directly proportional to the fragments edge 
area in relation to its total size. Higher index correspond 
to forest fragments with more irregular shapes, so a higher 
edge area. The minimum value (SI = 1) is a fragment of 
circular shape.

2.2. Sampling
In each fragment, ten individual of Actinostemon 

communis (Müll Arg.) Pax. (Euphorbiaceae) were selected 
and marked, being, five at the edge and five within each 
fragment. The samplings were performed once every 
three months, from July 2007 to April 2009. Qualitatives 
samplings was also performed in the neighboring agricultural 
environment of each surveyed fragment.

During the collections, leaves around the plants were 
sampled and stored in paper bags inside polyethylene bags, 
kept on isothermal polystyrene boxes with ice. For each 
individual plant, a number of leaves in which the sum of 
the lengths was 250 cm (in average 39 leaves/individual) 
was evaluated. In the laboratory, the material was stored 
at 10°C for 72 up to hours. Collected material was 
examined under stereomicroscope (40×) and the mites 
found were mounted in Hoyer’s medium. Oribatid mites 
were not evaluated in this study. Examination to identify 
the specimens was performed with optical microscope 
with phases contrast.

2.3 Statistical analyses
Repeated measurement ANCOVA has been used to 

compare population density (number of mites /dm2) and 
richness (number of species/dm2) of the mites community and 
the most representative families (Phytoseiidae, Tarsonemidae 
and Tetranychidae), among the fragments surrounded by the 
different types of agricultural environments (sugarcane crop, 
orange crop and pasture). For such analysis, the fragments 
area and the shape index of the fragments were used as 
co-variables. To distinguish the averages, the Fisher’s a 
posteriori test (LSD) was used. The data not presenting 
homogeneity of variance was changed into log (Zar, 1999). 
Only adults of each species were considered, as for almost 
all it is not possible to identify them, in a reliable manner, 
using immature shapes.

Table 1. Location, area and shape indexes of the fragments neighboring the three types of agricultural environments analyzed.
Location Coordinates Agricultural Enrivonment Area SI*
Barretos 20° 38’S, 48° 45’W Sugarcane 95.12 1.43

S.J. de Iracema 20° 28’S, 50°17’W Sugarcane 1,656.20 2.87
Matão 21°37’S, 48° 32’W Orange 2,189.58 2.36

Taquaritinga 21° 24’S, 48° 41’W Orange 55.53 1.28
Turmalina 20° 00’S, 50° 26’W Pasture 107.91 1.39

União Paulista 20° 55’S, 49° 55’W Pasture 230.36 1.34
*Shape Index.
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3. Results

Seventy-four species of mites were registered, belonging 
to 19 families (Table 2). The Phytoseiidae, Tarsonemidae 
and Tetranychidae families sheltered 54% of all the species 
registered, and 69% of all the collected adult mites.

The higher population density of mites was registered 
in FS and FP, in comparison to FO (Figure 1a). As for 
richness values, they were very close between FS and FP, 
and lower in FO (Figure 1b).

In FP, the Phytoseiidae mites population density was 
higher than FS and FO (Figure 2a). As for richness, there 

Table 2. Abundance of the mite species registered in the fragments neighboring the three types of agricultural environments.
Fragment/Agricultural 

Environment Total

Family Species FS FO FP
Acaridae Sancassania sp. 2 1 3
Anystidae Erythracarus sp. 2 2
Ascidae Asca sp.1 1 1

Asca sp.2 5 1 23 29
Asca sp.3 4 4 18 26
Asca sp.4 2 3 5

Cheyletidae Cheletogenes cf. ornatus 1 1
Cheletomimus (C.) cf. duosetosus 13 8 21

Cheletomimus (H.) cf. wellsii 2 4 6
Chiapacheyllus cf. edentatus 2 1 3

Cunaxidae Cunaxa sp. 1 1
Cunaxatricha tarsospinosa 2 1 3

Scutopalus sp. 1 1
Eriophyidae Anthocoptini sp. 51 51
Eupodidae Eupodes sp. 1 1
Iolinidae Homeopronematus sp. 157 4 66 227

Parapronematus sp. 21 13 32 66
Pronematus sp. 32 5 11 48

Laelapidae Pseudoparasitus sp. 1 1
Phytoseiidae Amblydromalus manihoti 1 1

Amblyseius acalyphus 1 1
Amblyseius aerialis 46 27 73

Amblyseius biotafapesp 95 95
Amblyseius chiapensis 1 1
Amblyseius compositus 3 1 4
Amblyseius herbicolus 2 16 18

Amblyseius neochiapensis 1 1
Amblyseius paulofariensis 42 18 24 84

Euseius citrifolius 82 9 21 112
Euseius concordis 27 118 220 365
Euseius sibelius 1 1

Iphiseiodes zuluagai 1 32 6 39
Neoseiulus tunus 46 31 87 164

Proprioseiopsis cannaensis 1 1 2
Proprioseiopsis dominigos 1 1 2

Transeius bellottii 1 1 2
Typhlodromalus aripo 1 1 2

Raphignathidae Raphignathus sp. 1 1
Stigmaeidae Agistemus sp. 12 12 24

Zetzellia agistzellia 1 1
Tarsonemidae Daidalotarsonemus folisetae 1 1
 (FS) Fragments neighboring sugarcane crops; (FO) Fragments neighboring orange crops; (FP) Fragments neighboring pasture.
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Fragment/Agricultural 
Environment Total

Family Species FS FO FP
Daidalotarsonemus tessellatus 1 6 7

Floridotarsonemus sp.1 1 1
Floridotarsonemus sp.2 1 1

Fungitarsonemus pulvirosus 59 31 38 128
Fungitarsonemus sp.1 25 12 12 49
Fungitarsonemus sp.2 17 44 6 67
Fungitarsonemus sp.3 1 1 2

Metatarsonemus megasolenidii 1 43 18 62
Metatarsonemus sp.1 1 1
Tarsonemus confusus 1 4 2 7

Tarsonemus sp.1 3 1 4
Tarsonemus sp.2 18 18
Tarsonemus sp. 3 1 1

Xenotarsonemus brachytegula 1 25 26
Xenotarsonemus gordoni 2 2

Xenotarsonemus sp.1 6 1 7
Xenotarsonemus sp.2 1 1

Tenuipalpidae Brevipalpus phoenicis 1 2 3
Tetranychidae Aponychus sp. 1 1

Mononychellus sp. 1 1
Neotetranychus asper 1 1

Tetranychus riopretensis 604 10 221 835
Triophtydeidae Metatriophtydeus sp. 11 2 13 26

Pseudotriophtydeus sp. 1 5 6
Tydeidae Lorryia formosa 18 146 36 200

Lorryia sp.1 6 55 10 71
Lorryia sp.2 1 1

Neolorryia sp. 3 3
Pretydeinae sp. 1 1

Winterschmidtiidae Czenspinskia sp. 50 3 27 80
Oulenzia sp.1 14 5 19
Oulenzia sp.2 6 27 2 35

Incertae sedis Africoseius sp. 1 1 2
Abundance 1.325 686 1.148 3.159
Richness 43 48 48 74
 (FS) Fragments neighboring sugarcane crops; (FO) Fragments neighboring orange crops; (FP) Fragments neighboring pasture.

Table 2. Continued...

has not been evidenced difference among the neighboring 
fragments to the three types of agricultural environment for 
the mites of that family (Figure 2b). For the Tarsonemidae, 
the neighboring agricultural environment did not affect 
abundance and richness in the fragments, although it 
was tends to be greater in FO (Figure 3). Tetranychidae 
were twice more abundant in FS than in FP, and more 
than ten times more abundant than in FO (Figure 4a); the 
number of species was not different between FS and FP, 
and it was smaller in FO (Figure 4b). Some species were 
more abundant in fragments neighboring a certain type of 
agricultural environment: Euseius concordis (Chant, 1959) 
and Neoseiulus tunus (De Leon, 1967), the more abundant 

Phytoseiidae registered in the study were more common in 
the fragments neighboring pasture; Tetranychus riopretensis 
Feres and Flechtmann, 1996 (Tetranychidae) was more 
abundant in fragments neighboring to sugarcane crops and 
Iphiseiodes zuluagai Denmark & Muma, 1972 (Phytoseiidae), 
Fungitarsonemus sp.2 (Tarsonemidae) and Metatarsonemus 
megasolenidii Lofego & Ochoa, 2005 (Tarsonemidae) 
were more common in the fragments neighboring orange 
crops (Table 3).

Six species of Phytoseiidae and four of Tarsonemidae 
which were registered in the agricultural environments were 
also registered in the respective neighboring fragments 
(Table 4). Euseius concordis was registered in the three 
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agricultural environments and also in the neighboring 
fragments. However, some species of Phytoseiidae and 
Tarsonemidae which were registered in the fragments were 
not found in all the neighboring agricultural environments: 

I.  zuluagai was registered in the orange crops and in 
the pasture; Tarsonemus confusus Ewing, 1939 in the 
sugarcane and in the orange crops and Fungitarsonemus 
pulvirosus Attiah, 1970 and Fungitarsonemus sp.2 in the 

Figure 3. a. Density of Tarsonemidae registered in A. communis in the fragments neighboring the three types of agricultural 
environments (F2,57=1.99; p=0.14). b. Richness of Tarsonemidae species registered in A.  communis in the fragments 
neighboring the three types of agricultural environments (F2,57=0.67; p=0.51). Averages ± Standard Deviation are informed. 
Different letters between the columns indicate significant statistic differences (p<0.05). (FS) Fragments neighboring 
sugarcane crops; (FO) Fragments neighboring orange crops; (FP) Fragments neighboring pasture.

Figure 1. a. Mites density registered in A. communis in the fragments neighboring the three types of agricultural environments 
(F2,57=9.78; p<0.001). b. Richness of species registered in A. communis in the fragments neighboring the three types of 
agricultural environments (F2,57=3.96; p<0.05). Averages ± Standard Deviation are informed. Different letters indicate 
significant statistic differences (p<0.05). (FS) Fragments neighboring sugarcane crops; (FO) Fragments neighboring orange 
crops; (FP) Fragments neighboring pasture.

Figure 2. a. Density of Phytoseiidae registered in A. communis in the fragments neighboring the three types of agricultural 
environments (F2,57=9.78; p<0.001). b. Richness of Phytoseiidae species registered in A.  communis in the fragments 
neighboring the three types of agricultural environments (F2,57=0.03; p<0.86). Averages ± Standard Deviation are informed. 
Different letters between the columns indicate significant statistic differences (p<0.05). (FS) Fragments neighboring 
sugarcane crops; (FO) Fragments neighboring orange crops; (FP) Fragments neighboring pasture.
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Figure 4. a. Density of Tetranychidae registered in A. communis in the fragments neighboring the three types of agricultural 
environments (F2,57=33.73; p<0.001). b. Richness of Tetranychidae registered in A. communis in the fragments neighboring 
the three types of agricultural environments (F2,58=17.59; p <0.001). Averages ± Standard Deviation are informed. Different 
letters between the columns indicate significant statistic differences (p<0.05). (FS) Fragments neighboring sugarcane crops; 
(FO) Fragments neighboring orange crops; (FP) Fragments neighboring pasture.

Table 3. Density of the most abundant species of the three families analyzed in the survey, in relation to the type of agricultural 
enrivonment neighboring the fragments. Averages ± Standard Deviation are informed. Different letters between the columns 
indicate significant statistic differences (p < 0.05).

Fragments/Agricultural Environment
Family Species FS FO FP

Phytoseiidae Amblyseius aerialis 0.06±0.02 a 0 c 0.02±0.01 b
Amblyseius paulofariensis 0.05±0.02 0.02±0.01 0.03±0.03

Amblyseius biotafapesp 0 b 0 b 0.0011±0.0005 a
Euseius citrifolius 0.12±0.03 a 0.01±0.007 b 0.03±0.01 b
Euseius concordis 0.03±0.0001 b 0.14±0.02 b 0.28±0.06 a

Iphiseiodes zuluagai 0.001±0.001 b 0.04±0.0001 a 0.006±0.003 b
Neoseiulus tunus 0.06±0.02 a.b 0.04±0.01 b 0.10±0.03 a

Tarsonemidae Fungitarsonemus pulvirosus 0.09±0.03 a 0.03±0.02 b 0.05±0.01 b
Fungitarsonemus sp.1 0.04±0.01 a 0.01±0.005 b 0.01±0.01 b
Fungitarsonemus sp.2 0.006±0.004 b 0.06±0.03 a 0.01±0.004 b

Metatarsonemus megasolenidii 0.02±0.008 b 0.05±0.01 a 0.02±0.008 b
Xenotarsonemus brachytegula 0 0.001±0.001 0.03±0.002

Tetranychidae Tetranychus riopretensis 0.81±0.16 a 0.01±0.001 c 0.26±0.08 b
(FS) Fragments neighboring sugarcane crops; (FO) Fragments neighboring orange crops; (FP) Fragments neighboring pasture.

Table 4. Phytoseiidae and Tarsonemidae species, synchronically occurring in the fragments and agricultural environments.
Agricultural Environment

Family Species Sugarcane Orange Pasture
Phytoseiidae Amblyseius acalyphus X

Amblyseius chiapensis X
Euseius citrifolius X
Euseius concordis X X X

Iphiseiodes zuluagai X X
Proprioseiopsis dominigos X

Tarsonemidae Fungitarsonemus pulvirosus X
Fungitarsonemus sp.2 X
Tarsonemus confusus X X

Tarsonemus sp.3 X
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orange crops. No species of Tetranychidae registered in the 
fragments was collected in the agricultural environments 
neighboring the forest fragments.

4. Discussion

Agricultural environments can affect occurrence of 
mites in the neighboring fragments. In a survey performed 
by Lofego et al. (2009), 20 Phytoseiidae species has been 
registered in the most common species of grass in São 
Paulo State. Among them, nine were also recorded in this 
study [Amblyseius acalyphus Denmark and Muma, 1973, 
A. chiapensis De Leon, 1961, A. neochiapensis Lofego, 
Moraes and McMurtry, 2000, E. citrifolius Denmark and 
Muma, 1970, E.  concordis (most abundant in grass), 
E. sibelius (De Leon, 1962), I. zuluagai, Proprioseiopsis 
cannaensis Muma, 1962 and Typhlodromalus aripo De 
Leon, 1967]. Those authors discuss the roles of those 
plants as Phytoseiidae reservoirs with potential for use in 
biological control programs. In this study, the Phytoseiidae 
was more abundant in fragments neighboring pasture. On the 
other hand, sugarcane crops have probably contributed for 
occurrence of Tetranychidae in the neighboring fragments. 
However, when the neighboring agricultural environment 
was orange crop, abundance of Tetranychiidae in the 
fragments was quite smaller, probably due to the effects 
of pesticide use in the orange crops.

The surrounding agricultural environment is largely 
relevant for preserving the species that dwell in the forest 
remnants. According to Vandermeer and Perfecto (1997), 
management of such environment must be the key for 
preservation of the landscape level. Use of pesticides in 
the neighboring crops can have negative impact on the 
fragments. Perfecto and Vandermeer (2002) have found 
greater richness of ants in a fragment neighboring the area 
that has not received application of pesticides. Although 
many cases of Phytoseiidae resistance to pesticides are 
known (Hoy, 1990), species such as E.  citrifolius and 
I. zuluagai are sensitive to some products used for pest 
control in orange crops (Sato et al., 1994, 1996). Use of 
non-selective pesticides can affect the beneficial organisms 
that might act upon control of phytophagous species, thus 
enabling occurrence of pests (Vidal and Kreiter, 1995). 
Therefore, strategies to reduce use of such products in the 
crop, or at least which avoid use in a portion of the crop 
close to the remnants should be taken into account in order 
to preserve the neighboring natural environment. Demite 
and Feres (2008) suggested that use of pesticides should 
be avoided in rubber-trees close to native areas, aiming 
to protect the fauna of predators which are found in there.

Another attitude that might impair preservation of 
wild species in the forest remnants is burn of straw in the 
sugarcane crop. Such practice aiming to facilitate harvest, 
has been frequently used in the studied region and it might 
impair the organisms that dwell in the neighboring natural 
environments, mainly in the edge. Improper management 

of crops, with unreasonable use of pesticides and fire can 
affect the neighboring fragments (Colli et al., 2003).

Besides favoring the mites’ populations in the forest 
remnants, strategies taken aiming to preserve those 
environments can also favor the neighboring agricultural 
environment. Several essays have documented that native 
areas favor migration of natural enemies to agricultural 
ecosystems (Altieri et al., 2003; Tixier et al., 1998, 2000). 
Jung and Croft (2001) studied air dispersion of some 
species of Phytoseiidae which colonized vineyards from 
the neighboring natural vegetation, and abundance of 
Phytoseiidae and proximity of natural vegetation had 
direct relation with colonization of those predators in 
the vineyard (Tixier  et  al., 1998, 2000). Hence, forest 
remnants can serve as reservoirs of predator mites. In those 
environments, the predators have access to alternative food 
sources (like pollen and nectar), shelter, reproduction sites 
and alternative substrates during the periods when preys 
are scarce in the crops, where supposedly they must control 
the pests (Chiverton and Sotherton, 1991). Thus, predator 
mites can re-colonize the neighboring environment after 
use of non-selective pesticides in the crop or after a period 
of scarcity of preys in such environment.

Registration of some species collected in the fragments 
and in the three agricultural environments contributes for 
the hypothesis that such mites can travel across the two 
environments, even if accidentally. The close proximity 
of the forest fragments sampled in this study with the 
neighboring agricultural environments (few meters) may 
have facilitated the passage of predatory mites (Phytoseiidae 
mostly) between the two environments, both a the ambulatory 
and aerial dispersal. According to Bernstein (1983), 
Phytoseiulus persimilis Athias-Henriot, 1957 (Phytoseiidae) 
can go in one day almost 50 m straight line. The intensity 
and direction of wind, that it can not be measured in this 
study, also can influence the dispersal of mites (aerial 
dipersal) between environments. The phoresis can also 
be another dispersal mechanism, but this is still unclear. 
According to Altieri and Todd (1981) and Coombes and 
Sotherton (1986), predators can be taken from the woods 
to the crop and vice-versa, which has been reassured by 
several essays. In the case of phytophagous mites, the wind 
seems to be the main dispersal mechanism (e.g. Bergh and 
McCoy, 1997; Bergh, 2001; Alves et al., 2005).

Lofego et al. (2004) in a survey of Phytoseiidae mites 
carried out with native species of Myrtacea in fragments of 
Cerrado in São Paulo State, observed that several species 
of Phytoseiidae found in that biome are also commonly 
found in the most common crops of that State, such as 
orange crops and cultivations of rubber-tree, indicating 
possible migration of such mites across the environments. 
Demite and Feres (2005, 2008) reported occurrence of 
E. citrifolius, E. concordis and I. zuluagai in cultivations 
of rubber-trees, as well as in native areas close to the 
plantations. Silva  et  al. (2010) and Berton (2009) also 
verified occurrence of those three phytoseiids species in 
coffee crops neighboring forest fragments in the south of 
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Minas Gerais State and neighboring a forest fragment in the 
city of Monte Alegre do Sul, São Paulo State, respectively. 
Albuquerque (2006) registered E. concordis and I. zuluagai 
in orange crops and in the neighboring vegetation, in the 
city of Jaguariúna, São Paulo State. No Tetranychidae 
registered in the fragments was sampled in the agricultural 
environments. Travelling of phytophagous mites across 
environments is not as common as travelling of predator 
mites probably due to those organisms’ association to 
the host plants.

Forest fragments may have a very important role 
for predators’ colonization in neighboring agricultural 
ecosystems, mainly in annual crops, such as sugarcane. Due 
to the agricultural practices of soil preparation and harvest, 
the areas occupied by those crops periodically lose a great 
portion of their fauna, and are mighty dependent upon close 
perennial environments for re-colonization. More complex 
and diversified environments close to mono-cultivation 
allow increased diversity in the agricultural ecosystems. 
Due to higher diversity in those areas, mainly of predators, 
pests will not be able to become dominants and threaten the 
crops (Gliessman, 2001). According to Demite and Feres 
(2005, 2008), presence of native vegetation neighboring 
crops must to be an important factor upon preparation of 
programs for ecological management of pests. Therefore, 
reincorporation of diversity into the agricultural ecosystems 
is a key strategy for sustainable agriculture (Gliessman, 
2001; Altieri et al., 2003).

Maintenance of forest fragments neighboring agricultural 
areas is desirable; however, it is important that such 
maintenance is linked to management plan of the neighboring 
crops in order not to impair preservation of fauna at such 
natural environments. A set of agricultural practices that 
do not pose negative impact on such environments favors 
maintenance of wild species of mites and might contribute 
to increase diversity, both in the natural environments and 
in the neighboring agricultural environments.
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