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Mites (Acari) associated with soybean culture ( Glycine max), in the southeast region
of Goias state
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Abstract: The soybean crop has great importance for the state of Goias. However, the information about the
mites (Acari) associated with this culture is incipient. This study was led out to investigate the diversity of
mite species that occur in soybean cultivation in Southeastern of Goias state. In february 2016 six soybean
crop collections were carried out in the municipalities of Ipameri, Silvania, and Urutai, two areas by each
municipality. In each area, 10 collection points were selected, equidistant 10 meters from each other in a
zigzag sampling; ten leaves were sampled per collection point, totaling 100 leaves per area. Specimens
belonging to seven species of five families (Blasttisociidae, Lolinidae, Phytoseiidae, Tarsonemidae, and
Tetranychidae) were registered. The most abundant species, Mononychellus planki (McGregor)
(Tetranychidae), was recorded in all areas sampled. The predators Aceodromus convolvuli Muma
(Blattisociidae) and Neoseiulus transversus Denmark & Muma (Phytoseiidae) was registered for the first time
for this crop.

Keys Words: Density, Mononychellus planki, Tetranychidae.

Acaros (Acari) associados a cultura de soja ( Glycine max), na regido sudeste do estado de
Goias

Resumo: A cultura da soja possui grande importancia para o estado de Goias. No entanto, as informacdes
a respeito dos acaros (Acari) associados a esta cultura ainda sao incipientes. Este estudo foi conduzido
para investigar a diversidade de espécies de acaros que ocorrem na cultura da soja no sudeste goiano.
Foram realizadas em fevereiro de 2016 seis coletas em lavouras de soja nos municipios de Ipameri,
Silvania e Urutai, duas em cada municipio. Em cada area, 10 pontos de coletas foram selecionados,
equidistantes 10 metros, com caminhamento em zig-zag; 10 folhas foram amostradas por ponto de coleta,
totalizando 100 folhas por area. Espécimes pertencentes a sete espécies de cinco familias (Blasttisociidae,
Lolinidae, Phytoseiidae, Tarsonemidae e Tetranychidae) foram registrados. A espécie mais abundante foi a
fitéfaga Mononychellus planki (McGregor) (Tetranychidae), sendo registrada em todas as areas amostradas.
Os predadores Aceodromus convolvuli Muma (Blattisociidae) e Neoseiulus transversus Denmark & Muma
(Phytoseiidae) foram registrados pela primeira vez para este cultivo.

Palavras chave: Densidade, Mononychellus planki, Tetranychidae.
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Introduction

The mites (Acari) are important
components of plant  canopies, being
extraordinarily diverse, both in natural and
agricultural environments (May, 1988, Walter,
Proctor, 1998 & Walter, 2004). These organisms
correspond to the second most diverse group of
arthropods after insects (Moraes & Flechtmann,
2008). Despite plants harbor numerous species of
mites, relatively few are considered pests. Still,
these phytophagous species are of fundamental
importance because they attack several species
of plants of agricultural importance (Moraes &
Flechtmann, 2008).

Some phytophagous mites may cause huge
economic losses to soybean crops [Glycine max
(L.) Merril, Fabaceae] leading to direct damage to
the plants. However, other mites may act as
biological control agents, helping to prevent or
reduce not only the population of the
phytophagous mites, but also of pest insects such
as the whitefly Bemisia tabaci (Genn., 1889)
(Aleyrodidae) (Guedes, Navia, Lofego, Dequech,
2007, Roggia, Guedes, Kuss, Arnemann & Navia,
2008).

Soybean is one of the most important crops
worldwide, with Brazil being the second largest
producer and the largest soybean exporter in the
world Food and Agriculture Organization of the
United Nations [FAOSTAT] (2016), United Sates
Department of Agriculture [USDA] (2018).
According to Instituto Brasileiro de Geografia e
Estatistica [IBGE] (2018) it is the most important
annual crop in the country, occupying more than
33 million hectares (crop 2017-2018), and
cultivated in 17 states and Distrito Federal from all
Brazilian regions. Currently, the state of Goias
occupies fourth place in the national soybean
production (IBGE, 2018).

Despite the relevant importance of this crop
for Goias state and for Brazil, there is still little
information on the occurrence of mites associated
with soybean. Only two studies were carried out in
the state of Goias, in the municipalities of
Chapadéo do Céu, Cristalina, Edealina, Jatai and
Rio Verde (Rezende, Lofego, Navia, Roggia, 2012,
Rezende, Lofego, Nuvoloni & Navia, 2014). In
these studies, 19 mite species were recorded for
the state, the most frequent species being the
soybean green mite Mononychellus planki
(McGregor, 1950) (Tetranychidae), registered in
plantations in all five municipalities studied. Thus,
the present study aimed to investigate the
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diversity of mite species that occur in the
soybean crop in the southeastern region of the
state of Goiés.

Materials and methods

The study was conducted in the geographic
region of the “Estrada de Ferro”, southeast of the
state of Goias, with collections in soybean crops
(varieties NA 5909, M7110 IPRO, 791 Bayer, NS
7200), carried out during in February of 2016. At
the time of collection, the soybean plants were in
the reproductive phenological stage, with pod
development. The collections were carried out in
six areas, two in each municipality: Ipameri [IP1
(17°33'29"S; 48°10'76"W) and IP2 (17°34'30"S;
48°12'07"W)],  Silvania  [SI1  (16°39'37"S;
49°34'39"W) and SI2 (16°37'50"S; 48°34'39"W)],
and Urutai [UR1 (17°30'09"S; 48°12'20"W) and
UR2 (17°29'44"S; 48°13'20"W)]. Ten sampling
points were chosen in each area, with a distance
of ten meters each, in a zigzag sampling. At each
point, ten leaflets were collected for the extraction
of mites, totaling 100 leaflets per area. The leaves
were cut from the middle part of the plant. During
the collections, leaflets of the plants were sampled
and stored in paper bags inside polyethylene bags,
kept in isothermal polystyrene boxes with ice, and
then transported to the laboratory.

In the laboratory, the collected material was
examined under a stereomicroscope (40x) and
the mites found were mounted on microscopy
slides with Hoyer's medium (Krantz & Walter,
2009). A fine brush was used to collect the mites
from the leaves and to mount them in the medium.
The assembled slides were kept in a forced air
circulation oven at 50-60 °C for up to three days to
fix the position, distension, and clarification of the
specimens. Subsequently, the edges of the cover
slip were sealed with varnish. The identification of
the specimens was done under phase contrast
microscopy. The mites were identified with the
use of identification keys and specific literature
(e.g. Krantz & Walter, 2009) and the keys from
"The Acarology Summer Program" workshop
(Ohio, Ohio State University). Descriptions of the
species identified Aceodromus convolvuli Muma,
1961, Mononychellus planki (McGregor, 1950),
Neoseiulus transversus Denmark & Muma, 1973
and Tarsonemus bilobatus (Suski, 1965) were
consulted for confirmation.

All examined leaves were measured to
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obtain the leaf area and, consequently, the
density of the mites per square decimeter (dm?) of
leaf tissue was quantified. This measure was
calculated from the data of length and width of
each leaflet, with the multiplication by 0.7104,
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according to Adami, Hastenreiter, Flumingman
and Faria (2011).

The chemicals used in the studied areas,
as well as their dosages, were obtained with the
owners of the areas sampled (Table 1.).

Table 1 - Chemical control used in each soybean area sampled in the year 2016, in the southwest region of

the state of Goias.

Area* Chemical pesticide Classification Dosage Cult  ivars
Lannate® insecticide 500 mL/ ha

IP1 ) o M7110 IPRO
Aproach Prima® fungicide 300 mL/ ha
Standak Top® insecticide 110 mL/ ha

P2 o NA 5909
Fox® fungicide 400 mL/ ha
Standak Top® insecticide 100 mL/ ha

SI1 NA 5909
Orkestra SC® fungicide 270 mL/ ha
Avatar® insecticide 400 mL/ ha

SI2 ] o NA 5909
Unizeb Gold® fungicide 1.5 kg/ ha
Interprid® insecticide 200 mL/ ha

UR1 ] o 791 Bayer
Aproach Prima® fungicide 350 mL/ ha
Galil® insecticide 300 mL/ ha

UR2 o NS 7200
Elatus® fungicide 200 g/ ha

*Area: IP1: Ipameri 1; IP2: Ipameri 2; SI1: Silvania 1; SI2: Silvania 2; UR1: Urutaf 1; UR2: Urutai 2.

Results and discussion

A total of 1,676 mites belonging to seven
species of five families were recorded (Table 2.).
The highest richness was recorded in an area of
Urutai (UR1), with five species. On the other
hand, in Silvania (SI2), only a single species was
recorded (Mononychellus planki). Tetranychidae
(Trombidiformes) was the most frequent family,
being registered in all areas sampled, and
abundant in five of these; only in the SI2 area, in
Silvania, this species was recorded in small
abundance. An undetermined species of the
genus Oligonychus (Tetranychidae) was also
recorded, but with only one individual collected in
the UR1 area. In the family Tarsonemidae
(Trombidiformes) two species were registered:
Tarsonemus bilobatus and Tarsonemus cf.
confusus. One undetermined species of lolinidae
(Trombidiformes) was recorded.

For the order Mesostigmata, Aceodromus
convolvuli (Blattisociidae) was recorded in two
areas (IP1 and SI1) and Neoseiulus transversus

(Phytoseiidae) was registered in IP2. The richness
of mites recorded in the soybean areas sampled
in this study was low. However, two species of
predators, N. transversus, and A. convolvuli, were
recorded for the first time in this crop.

In Brazil, A. convolvuli has been reported in
associated with coffee crop (Mineiro et al., 2006a,
Mineiro, Raga, Sato & Lofego, 2009), as well as in
weed plants within cassava crop (Rodrigues,
Paraiba & Moraes, 1996) and jatropha crop (Cruz
et al., 2012, 2014). Cruz et al. (2014) reported A.
convolvuli in association with tetranychid mites.
According to these authors, A. convolvuli may be
a predator of Tetranychidae and Tenuipalpidae
mites. Neoseiulus transversus was also previously
reported on coffee crops (Mineiro et al., 2006ab,
2009) and grape crops (Domingos, Melo,
Oliveira,Gondim, 2014 & Ferla et al., 2011), and
jatropha crops (Lofego, Rezende, Verona &
Feres, 2013), in addition to weeds inside jatropha
crops (Rezende & Lofego, 2012). Moraes and
McMurtry (1983) found N. transversus associated
with M. planki on a leguminous plant (Rhyncosia
minima (L.) DC).
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Table 2 - Abundance and density (dm?) (in parentheses) of the mite species recorded on soybean in
each area sampled in 2016, in the southwest region of the state of Goias.

Abundance and density (dm2) /area*

Mites recorded Total
IP1 P2 Sli1 SI2 UR1 UR2
ORDER TROMBIDIFORMES
IOLINIDAE
. . . 1 1
Unidentified species - - - - (0.021) - (0.004)
TARSONEMIDAE
Tarsonemus cf. confusus - - - - 2 - 2
(0.042) (0.008)
Tarsonemus bilobatus - 1 - - 10 - 11
(0.030) (0.207) (0.045)
TETRANYCHIDAE
Mononvchellus planki 382 132 365 2 508 269 1658
y P (8.064) (3.982) (6.352) (0.072) (10.553) (9.022) (6.800)
. 1 1
Oligonychus sp. - - - - (0.021) - (0.004)
ORDER MESOSTIGMATA
BLATTISOCIIDAE
Aceodromus convolvuli 1 - 1 - - - 2
(0.021) (0.017) (0.008)
PHYTOSEIIDAE
Neoseiulus transversus - 1 - - - - 1
(0.030) (0.004)
383 134 366 2 522 269 1676

et (8.085)  (4.042)

(6.369) (0.072) (10.844) (9.022) (6.874)

*Area: IP1: Ipameri 1; IP2: Ipameri 2; SI1: Silvania 1; SI2: Silvania 2; UR1: Urutai 1; UR2: Urutai 2.

As for phytophagous mites, this is the first
record of the genus Oligonychus in soybean crop
in Brazil. The most abundant species recorded in
Southeastern of Goias state was M. planki, a
species commonly associated with soybeans in
Brazil (Guedes et al., 2007, Rezende et al., 2012
& Roggia et al., 2008). This tetranychid mite has
already been recorded on 64 plant species
(Migeon & Dorkeld, 2017). According to Roggia et
al. (2008), the attack of these mites on soybean
causes chlorosis on both sides of the leaf,
evolving to a grayish color, with the leaves later
showing an aged appearance. In Brazil, examples
of other crops attacked by this mite are cotton
(Gossypium herbaceum L., Malvaceae), peanuts
(Arachis hypogea L., Fabaceae) and beans
(Phaseolus vulgaris L., Fabaceae) (Moraes &
Flechtmann, 2008). According to Rezende et al.
(2012), this mite is of relevance for the agriculture

of the country, with more studies of biological
aspects and its control being required.

The mite density recorded in this study was
6.87 mites/dm”. The area with the highest density
was UR1, in Urutai. The most abundant species,
M. planki, had its highest density recorded in UR1
(10.8 individuals/dm?®), followed by the areas of
UR2 (9.02) and IP1 (8.08). The other six species
sampled in this study had densities below 0.21
mites/dm?.

The population density of M. planki in the
present study was higher than that reported by
Rezende et al. (2014) for the entire mite
community registered in soybean areas in Goias,
Minas Gerais, Mato Grosso do Sul states and in
the Distrito Federal. The highest density recorded
by these authors (2.14 mites/dm?) in an area
located in Chapad&o do Sul, Mato Grosso do Sul,
was about three times lower than that recorded for
M. planki in this study (6.8 individuals/dm?).
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The high density of M. planki in soybean
plants may have been due to an indirect effect of
the application of chemical pesticides for the
control of other arthropods or diseases. Usually,
chemical control methods are not required for M.
planki in soybean. Furthermore, no pesticide is
registered for control of this species in the above
culture (Agrofit, 2017).

The indirect effects on M. planki may be
due to a positive effect of certain chemical
compounds on this tetranychid mite, due to the
phenomena called trophobiosis and/or
hormoligose. A few studies have demonstrated
that the populations of phytophagous mites may
increase following the application of pesticides,
such as those belonging to the chemical groups of
organophosphates, pyrethroids, and
neonicotinoids (Barros, Degrande, Soria & Ribeiro,
2007). According to Reis and Zacarias (2007),
excessive use of cupric and neonicotinoid
fungicides may be associated with an increase of
the mite Oligonychus ilicis (McGregor, 1917)
(Tetranychidae) in coffee. The soybean crop,
throughout its cycle, is subject to the attack of
several arthropods and occurrence of diseases,
being the chemical pesticides widely used. Among
the products indicated for soybean, many belong
to the group of organophosphates, pyrethroids, in
addition to some neonicotinoids (Agrofit, 2017).
Some of these products used in the chemical
control may have a stimulating effect on M. planki
favoring the population increase. Studies by Reis
and Teodoro (2000) confirm the increase of
oviposition of O. ilicis after being exposed to
copper oxychloride.

Another hypothesis refers not only to the
high density of M. planki but also to the small
number of predators recorded in this study.
Pesticides can have a negative effect on natural
enemies by promoting ecological imbalance.
Thus, reducing the action of natural enemies may
favor resurgence, as well as the possibility of
secondary pests becoming primary (Degrande,
Reis, Carvalho & Belarmino, 2002). Predatory
mites act as natural biological regulators, keeping
populations of phytophagous mites at low levels
(Gerson, Smiley & Ochoa, 2003). These
phytophagous species, which are generally not
considered to be of agricultural importance, can,
in these situations, reach high population levels
and cause damage to the crop. Thus, in the
absence of these predators, phytophagous mites
such as M. planki, which would generally not
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require the use of control methods, may
become a pest.

Conclusions

The richness of mites recorded in the
soybean areas sampled in this study was low.

Mononychellus planki is the most abundant
and frequent species recorded in soybean crops
in southeast of Goias state.

The high density of M. planki and the low
diversity of mites, mainly of predators, in soybean
plants may have been due to an indirect effect of
the application of chemicals.
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