Spider mites associated to soybean in Rio Grande do Sul, Brazil
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Abstract — The objective of this work was to study the occurrence and geographic distribution of phytophagous
mites associated to soybean in Rio Grande do Sul, Brazil. Samplings were performed from January to May 2005
on genetically modified soybean (glyphosate-tolerant) crops, in 27 municipalities of six regions — Alto Vale do
Uruguai, Campanha, Depressdao Central, Planalto Médio, Missdes and Serra do Sudeste. Five phytophagous
mite species belonging to the family Tetranychidae — Mononychellus planki, Tetranychus desertorum, T. gigas,
T ludeni and T. urticae —occurred in 21, 12, 5, 3 and 14 municipalities, respectively. A map of Rio Grande do Sul
with the geographic distribution of each species is presented, as well as an illustrated dichotomous key to help
the identification of the spider mites found.

Index terms: Glycine max, Mononychellus planki, Tetranychus, glyphosate-tolerant soybean, taxonomy.

Acaros associados a soja no Estado do Rio Grande do Sul

Resumo — O objetivo deste trabalho foi estudar a ocorréncia e a distribuicdo geogréfica de 4caros fitéfagos
associados a soja, no Rio Grande do Sul. As amostragens foram realizadas de janeiro a maio de 2005, em lavouras
de soja geneticamente modificada, tolerante ao glifosato, em 27 municipios de seis regides — Alto Vale do
Uruguai, Campanha, Depressao Central, Planalto Médio, Missdes e Serra do Sudeste. Cinco espécies de dcaros
fitofagos da familia Tetranychidae — Mononychellus planki, Tetranychus desertorum, T. gigas, T. ludeni e
T. urticae — ocorreram em 21, 12, 5, 3 e 14 municipios, respectivamente. Um mapa do Rio Grande do Sul é
apresentado, com a distribuicdo geogrifica das espécies nos locais de abrangéncia, bem como uma chave
dicotOmica ilustrada para auxiliar na identificac@o dos dcaros tetraniquideos encontrados.

Termos para indexacao: Glycine max, Mononychellus planki, Tetranychus, soja tolerante ao glifosato, taxonomia.

Introduction

The soybean and soy products is the most important
soybean of Brazilian agribusiness export. In 2005
accounted for 21.7% of the total export revenue. In 2007
Brazilian soybean production was about 58.4 million Mg.
The State of Rio Grande do Sul (RS) is the third largest
Brazilian producer, with about 10 million Mg, equivalent
to 17% of the national production. In RS agribusiness
export of 2005, the soybean complex was 9.8% of RS
total export revenue (Brasil, 2006; FNP, 2007). In Brazil,
more than 50% soybean fields are cultivated with
genetically modified glyphosate-tolerant cultivars; in RS,
the area cultivated with genetically modified soybean is
almost 100% (Gazeta Grupo de Comunicacdes, 2007).

Brazilian soybean cultivation is currently based on
intensive use of agrochemicals for pest management,
which results in a low-diversity environment and favors
the development of phytophagous arthropod populations
that could become pests. Recently, severe attacks of
spider mites were observed on soybean in Brazil. Such
occurrence has been considered abnormal and could be
associated with alterations of the soybean production
system. Among the factors probably favoring the
occurrence of mites are the use of new soybean cultivars,
with favorable nutritional and morphological composition
(Elden, 1997; Ali, 1999; Abraham, 2000; Rita & Lajos,
2001), increased use of glyphosate, which may reduce
the biological diversity of the system and affect the
arthropod population (Buckelew et al., 2000; Bitzer et al.,
2002; Scursoni et al., 2006) and can be detrimental to
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entomopathogenic fungi (Morjan et al., 2002), pesticide
use for pest management, which can influence, directly
and indirectly, the spider mite population (Gerson &
Cohen, 1989; Trichilo & Wilson, 1993; Grout et al., 1997,
Childers & About-Setta, 1999; Sato et al., 2001, 2002;
James, 2003; Beers et al., 2005; Prischmann et al., 2005),
and the occurrence of droughts (Flechtmann, 1972).

In soybean integrated pest management, the
identification and knowledge of the distribution of pests
is essential, since pests can have distinct characteristics:
potential damage, susceptibility to predators and
pathogens, adaptation to climate factors and soybean
cultivation conditions, season of occurrence, location in
the plant, distribution within the crop, and susceptibility
to pesticides.

Most phytophagous mites associated to soybean
throughout the world belong to the family Tetranychidae,
with 24 species reported (Flechtmann, 1972; Bolland
et al., 1998; Navia & Flechtmann, 2004; Guedes et al.,
2007). Among these, Tetranychus urticae Koch is the
species with the largest host plant range, and occurs in
all continents (Bolland et al., 1998). In Brazil, the spider
mite species reported on soybean are: T. urticae,
Mononychellus planki (McGregor), T. desertorum
Banks, T. ludeni Zacher, and T. gigas Pritchard &
Baker (Flechtmann, 1972; Navia & Flechtmann, 2004;
Guedes et al., 2007). In addition, the Tarsonemidae
Polyphagotarsonemus latus (Banks) is also reported
on soybean (Guedes et al., 2007).

Recently, in RS, severe attacks of mites on soybean
were observed. These attacks were caused by the
species M. planki, T. desertorum, T. gigas, and P. latus
(Guedes et al., 2007). This was the first report of
T. desertorum on soybean in Brazil, and the first one of
T. gigas on soybean in the world (Navia & Flechtmann,
2004). Probably, these species already occurred on
soybean in RS, at low population levels, or had been
incorrectly identified. Species known on soybean in
Brazil, like T. urticae and T. ludeni (Flechtmann, 1972),
were not found in those works. These facts suggest a
possible change of the species that attack soybean in
RS, thus requiring a more comprehensive study.

The objective of this work was to study the occurrence
and geographic distribution of spider mites on soybean
in Rio Grande do Sul, Brazil. In addition, an illustrated
dichotomous key was prepared, based on the species of
Tetranychidae found in this work, in order to facilitate
their identification.

Materials and Methods

Fifty-two mite-infested genetically modified soybean
samples were collected from January to May 2005, from
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27 municipalities of six physiographic regions of RS: Alto
Vale do Uruguai (Caicara and Nonoai), Campanha
(Rosério do Sul and Vila Nova do Sul), Depressdo Central
(Alegrete, Cacequi, Candeldria, Itaara, Jari, Jilio de
Castilhos, Restinga Seca, Santa Maria, Sao Pedro do
Sul, and Silveira Martins), Planalto Médio (Barra Funda,
Campos Borges, Cruz Alta, Espumoso, Nao-Me-Toque,
Panambi, Selbach, and Victor Graeff), Missoes (Condor)
and Serra do Sudeste (Cacapava do Sul, Cachoeira do
Sul, Formigueiro, and Sao Sepé). Each sample comprised
between 30 and 50 leaflets infested with mites, collected
at random within the crop and at different sites in the
plant.

The mites were mounted on microscopy slides in
Hoyer’s medium, and identified under a phase-contrast
optical microscope attached to a digital camera and a
microcomputer. Images of the structures of taxonomic
interest for the various species were obtained.

Taxonomic keys and descriptions by Pritchard &
Baker (1955) and a recent redescription of 7. gigas
(Navia & Flechtmann, 2004) were used to identify the
species. These references also served as a basis in the
preparation of the taxonomic key for the species found.
A species distribution map for RS mites was prepared
with Cria/speciesLink/speciesMapper System (CRIA,
2002).

Results and Discussion

Five phytophagous mite species were found, all
belonging to the Tetranychidae family — M. planki,
T. desertorum, T. gigas, T. ludeni, and T. urticae.
These species occurred in 21, 12, 5, 3 and
14 municipalities, respectively (Figure 1). The occurrence
of these mites was observed both at the edge and inside
the crops, either in patches or with wide distribution over
the crop, occupying extensive areas. The two species
found in the highest number of locations, M. planki and
T. urticae, occurred in Alto Vale do Uruguai, Planalto
Meédio, Depressao Central, and Serra do Sudeste regions
of RS; M. planki also occurred in Missdes and
Campanha.

During 2003/2004 cropping seasons, Guedes et al. (2007)
found M. planki on soybean only in Depressao Central,
while 7. urticae was not found in any of the 11 samples
collected. The occurrence of these mites on soybean in
the 2004/2005 cropping season, presented here shows that
the mites were more widespread than in previous seasons.
This fact may be attributed to the wider range of this work
or may be explained as caused by the continuous series of
cropping seasons with droughts, a climatic condition that
favors large populations of these mites.
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The specie M. planki is only known from the
Americas, from the Florida, USA, to Argentina (Bolland
et al., 1998). In this work, it was observed that the attack
of M. planki in soybean caused chlorosis on both sides
of the leaf, evolving to a grayish color, with leaves later
showing an aged aspect.

Tetranychus urticae is the most important mite-pest
species of soybean worldwide. In Brazil, this species
was rarely reported on soybean by authors like
Flechtmann (1972). In the present work it was observed
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that the attack of 7. urticae causes an initial mottled
appearance on the lower side of soybean leaves and
yellowish regions on their upper side; leaves, then,
become tanned, dried, and finally fall off. These attacks
occurred in patches.

M. planki and T. urticae can be distinguished by their
color. Both are predominantly green, but the second has
two dorsal dark spots on the sides of the podosoma.
M. planki does not spin webs, while webs are abundant
in T. urticae colonies. M. planki is found both on lower
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Figure 1. Distribution of soybean spider mite species (Tetranychidae) in Rio Grande do Sul, Brazil, during 2004/2005 cropping

season.
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and upper surface of the leaf. Conversely, T. urticae
and other Tetranychus species occur mainly on the lower
surface of the soybean leaves.

T. ludeni was only found in samples from three
municipalities of the Depressao Central and Campanha
region. Although Guedes et al. (2007) did not find this
species during 2002/2003 and 2003/2004 seasons, it had
been reported previously on soybean by Flechtmann
(1972). This mite species has wide distribution
worldwide and attacks several plants, including soybean.
In South America, it was reported in several countries,
including Brazil, Argentina, Paraguay, Colombia, and
Venezuela (Bolland et al., 1998).

The species T. desertorum was found in 19 samples
from 12 municipalities, in Alto Vale do Uruguai, Planalto
Meédio, Depressao Central, Campanha, and Serra do
Sudeste. Guedes et al. (2007) first reported
T. desertorum on soybean in Brazil in Depressao Central
and Serra do Sudeste. This cosmopolitan species has
been observed on 193 hosts worldwide, including
soybean (Pritchard & Baker, 1955; Bolland et al., 1998;
Guedes et al., 2007).

T. gigas was found in five samples from five
municipalities in Alto Vale do Uruguai, Planalto Médio
and Depressdo Central. 7. gigas was reported on
soybean for the first time in the world in Depressdo
Central and Serra do Sudeste, during 2003/2004 cropping
season (Navia & Flechtmann, 2004).

So far, T. gigas has been reported from 25-32°N to
29-32°S (Pritchard & Baker, 1955; Navia & Flechtmann,
2004). In this work, this species was found between
27 and 30°S, near the north and south boundaries of the
sampled area. Similar latitude ranges, although in
different hemispheres, show similar climatic and
biodiversity patterns. In this context, it is possible that
T. gigas is adapted to typical and common ecological
and climatic conditions of the regions where it has been
found to date. Nevertheless, this species may not be
restricted to these latitude ranges and more studies about
its distribution in the country are required.

The red spider mites 7. gigas, T. desertorum, and
T. ludeni have similar general color and size, making it
difficult to distinguish them under field conditions. The
damage symptoms of these species on soybean, observed
in this work, were similar to those produced by T urticae,
with leaf drop occurring under intense attack.

The broad mite, Polyphagotarsonemus latus,
although already reported in RS on soybean in 2002/
2003 in Cangucu (Guedes et al., 2007), was not found in
this work, probably because of a drought occurred during
the study period, which is detrimental to the broad mite
(Flechtmann, 1967).
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In the area studied, the occurrence of most mite species
was widespread, and was not restricted to a particular region
of the state, nor to narrow elevation ranges, except for
T. ludeni, found only at Campanha and Depressao Central
regions, at altitudes between 95 and 125 m. However, it is
possible that 7. ludeni was attacking soybean in other
regions of the State not covered in this work. In addition,
the fact that it was present in a small number of samples
could be related to a low population density. Consequently,
it cannot be stated with confidence that this species has a
restricted geographic distribution.

In addition, to these five spider mite species,
identification at species level was not possible for some
of the specimens found in some samples, due to the lack
of males in the samples. These specimens were placed
into two groups within the Tetranychus genus —
desertorum and urticae. The desertorum group refers
to females with characteristics shared by the species
T. desertorum, T. gigas, and T. ludeni. The urticae
group refers to female individuals similar to 7. urticae
females. The unidentified specimens in the desertorum
group were found in nine municipalities: Barra Funda,
Cacequi, Cachoeira do Sul, Candeldria, Condor, Itaara,
Jilio de Castilhos, Panambi, and Restinga Seca. The
unidentified specimens in the urticae group were found
in Cachoeira do Sul and Nao-Me-Toque.

Further studies on the attack of mites in soybean are
required, to survey species, to investigate the factors which
determine the occurrence of severe mite attacks to the
crop, and to recommend management alternatives. Studies
are also required on typical pattern of occurrence for each
species, regarding plant site, colonization, distribution within
the crop, visual characterization of the attack at plant and
crop levels, damaging potential, host plants, and biological
control agents associated to mite-pest populations. Mite
surveys on soybean are also needed in other soybean-
producing regions of the state not encompassed by this
work, as well as in other states where the occurrence of
mite-pests has been observed in this crop.

The taxonomic key of soybean spider mites

(Teranychidae), prepared to help in the identification of
the species found in this survey, presents their most
important morphological characteristics (Pritchard &
Baker, 1955; Navia & Flechtmann, 2004):
1. FEMALE — with three pairs of 4 setae (two pairs of
para-anal setae); two pairs of duplex setae of tarsus I,
approximate and in distal position; longitudinal striae
between el setae; dorsal setae base surrounded by
reticulation: Mononychellus planki (McGregor 1950)
(Figure 2 A, F, H and N).
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1’. FEMALE - with two pairs of h setae (one pair of  well-separated, a distal and other proximal, dividing the
para-anal setae); two pairs of duplex setae of tarsus I,  tarsus in three sub-equal parts; transverse dorsal striae

Figure 2. Morphological characteristics of soybean spider mites from Rio Grande do Sul, Brazil. A and B: female para anal setae
position, Mononychellus planki and Tetranychus gigas, respectively; C, D, E, F, and G: duplex setae position, in female tarsus
of T. ludeni, T. urticae, T. gigas, M. planki, and T. desertorum, respectively; H, 1, J, L, and M: aedeagus of M. planki, T. urticae,
T. ludeni, T. gigas,and T. desertorum, respectively; N: M. planki female, dorsal striae between e/ setae and its basal reticulation;
O: diamond pattern of T. urticae female, among e/ and f1 setae.
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among e/ and f1 setae, forming the diamond pattern;
dorsal setae base not surrounded by reticulation
(Figure 2 B, C, D, E, G and/or O): - 2.

2. FEMALE - proximal duplex setae not in line with
the proximal sensorial setae of tarsus I: Tetranychus
urticae Koch 1836 (Figure 2 D, I and O).

2’. FEMALE - proximal duplex setae in line or
approximately in line with the proximal sensorial setae
of tarsus I (Figure 2 C, E or G): = 3.

3. MALE - the aedeagus body is narrow; aedeagus
distal end (knob) with only one anterior pointed
projection: Tetranychus ludeni Zacher 1913 (Figure 2 C
and J).

3’. MALE — the aedeagus body is narrow or broad;
aedeagus distal end (knob) with two projections, the
anterior projection is pointed and the posterior is
downward curved (ventrally directed) (Figure 2 L
or M): — 4.

4. MALE - the aedeagus body is broad; the aedeagus
distal end (knob) is broad, about 1.5 time broader than
T. desertorum, the posterior projection is well distinct:
Tetranychus gigas Pritchard & Baker 1955 (Figure 2 B,
E and L).

4’. MALE - the aedeagus body is narrow; aedeagus
distal end (knob) less broad than 7. gigas, the posterior
projection is less distinct than 7. gigas: Tetranychus
desertorum Banks 1900 (Figure 2 G and M).

Conclusions

1. The spider mite species which attacked soybean
in 2004/2005 cropping season, in municipalities of Rio
Grande do Sul State, are: Mononychellus planki,
Tetranychus urticae, T. desertorum, T. gigas, and
T. ludeni.

2. The spider mite species show a widespread
distribution in the area comprised by this work, except
for Tetranychus ludeni.

3. The spider mite species have a joint occurrence in
the various municipalities studied in this work.
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