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ABSTRACT

RESUMO

Nível de dano de ácaro-rajado Tetranychus urticae Koch (Acari: Tetranychidae) em soja

Dentre os ácaros fitófagos, o ácaro-rajado Tetranychus urticae, Koch 1836, é considerado uma das mais importan-
tes pragas agrícolas, não só pelos danos causados, mas também pela ampla variedade de hospedeiros, infestando
diversas culturas comerciais, como hortaliças, algodão, feijão, soja, dentre outras. O trabalho foi realizado em casa de
vegetação da Faculdade de Ciências Agrárias (FCA), da Universidade Federal da Grande Dourados (UFGD), no
município de Dourados, Estado de Mato Grosso do Sul (22º14’ Sul, 54º44’ Oeste, altitude de 452 m). O delineamento
experimental foi o de blocos ao acaso, com cinco tratamentos e quatro repetições. Os tratamentos utilizados foram
cinco níveis de sintomas de clorose: 0, 25, 50, 75 e 100%. Dentre as características avaliadas, o número de sementes por
planta, o peso total (produtividade) e o peso de 1000 sementes foram significativamente influenciados pelos diferentes
níveis de sintomas de clorose, o número de vagens por planta não foi influenciado. Para o ácaro-rajado, o nível de dano
econômico causado, conforme a equação y = 66.63-0.51 x, baseada no valor de U$$ 11,00 por saca de soja e no custo
de controle de U$$ 16,00, deveria ser de 15,80% de sintomas de clorose. Ao preço de U$$ 29,00 por saca, com o mesmo
custo de controle, o nível de dano econômico seria atingido com 13% de sintomas de clorose.

Palavras-chave: nível de controle, prejuízo, sintomatologia, manejo integrado de pragas, entomologia econômica.
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Damage level of the two-spotted spider mite Tetranychus urticae Koch
(Acari: Tetranychidae) in soybeans

Among phytophagous spider mites, the two-spotted spider mite Tetranychus urticae Koch, 1836 is one of the most
important agricultural pests, not only because of the damage it causes, but also because it has a wide host range,
infesting many commercial crops such as leafy greens, cotton, beans, and soybeans, among others. This study was
carried out in a greenhouse of the Faculdade de Ciências Agrárias (FCA) of the Universidade Federal da Grande
Dourados (UFGD), located in the city of Dourados, state of Mato Grosso do Sul. The experiment was arranged in a
randomized block design with 5 treatments and 4 replicates. The treatments consisted of 5 levels in percentage of
chlorotic symptoms (indicating mite damage): 0%, 25%, 50%, 75%, and 100%.       All of the characteristics evaluated,
except for number of pods per plant, the number of seeds per plant, the total weight (productivity), and the weight of
1000 seeds, were significantly influenced by the different levels of chlorotic symptoms. The economic damage level for
the two-spotted spider mite Tetranychus urticae, according to the equation y = 66.63-0.51 x, based on the price of US$
11.00 per bag of soybeans and a control cost of US$ 16.00, would be 15.80% chlorotic symptoms. At a price of US$ 29.00
per bag with the same control cost, the economic damage level would be 13% of chlorotic symptoms.

Key words: control level, damage, symptomatology, integrated pest management, economic entomology.
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INTRODUCTION

Among phytophagous mites, the two-spotted spider
mite Tetranychus urticae Koch, 1836, is among the most
important agricultural pests, not only because of the
damage that it causes, but also because it has a wide host
range, infesting many commercial crops such as leafy
greens, cotton, green beans, and soybeans, among others
(Gallo et al., 2002).

Although the spider mite is considered an occasional
pest of soybeans in the United States (Haile & Higley,
2003), this arthropod has increased its occurrence in Brazil.
The increase in reports of this soybean pest is probably
related to the more common use of magnifying glasses to
identify pests in the field, and at the same time, the presence
of two-spotted spider mites on leaves has alerted the
agricultural community to the problem.

According to Guedes (2007), many factors may be
contributing to the increases in spider mite populations
in soybeans, mainly changes in the tillage system, such
as weed control by the use of a genetically modified,
glyphosate-tolerant variety, the commercial herbicide
formulation which contains surfactants that may have an
indirect effect on spider mites; the occurrence of soybean
rust, which results in increased use of fungicides reducing
the entomopathogenic fungi that regulate the spider-mite
population; and the intensive use of nonselective
insecticides/acaricide.

Among the inappropriate insecticides are
pyrethroids, which according to Degrande (1998), may
contribute to spider-mite outbreaks, causing instability,
increasing their incidence on plants, and increasing the
severity of symptoms caused by the mites (Barros et al.,
2007).  According to Degrande (1998), in studies with
cotton, the increased population of spider mites is caused
by the mortality of their natural enemies, dispersal,
stimulation of spider-mite reproduction, physiological
and nutritional changes in the plants, and the repellant
effect on predators.

Another important factor affecting this increase in
spider-mite populations in soybeans is the climate (Haile
& Higley, 2003). Hot dry weather favors reproduction and
survival of this pest (Wright et al., 2006), because in such
conditions the important biological control exerted by
entomopathogenic fungi is almost nonexistent (Klubertanz
et al., 1991).

The ability to avoid a substantial reduction in soybean
performance after defoliation depends on several factors,
including the degree of defoliation; the ability of cultivars
to tolerate or compensate for defoliation; and
environmental factors such as radiation, precipitation, and
soil fertility (Pedigo et al., 1986). Increased populations
of spider mites on soybeans have also been associated

with Indian summer, or periods of dry weather, during the
growing season in successive years (Guedes et al., 2007).

On tomatoes, two-spotted spider mites mature from
egg to adult in 5 to 20 days for males, and in 5 to 50 days
for females. The pre-egg-laying period for females is 1 to
7 days. Each female lays 40 eggs on average, with a range
of 1 to 140 eggs. Females live 10 to 30 days, and males live
15 to 40 days. The proportion of sexes during the most
favorable growth periods is 53% females and 47% males
(Flechtmann, 1985).

In the adult stage, spider mites feed by sucking the
cell contents: the chloroplasts of the affected cells
disappear and the remaining material coagulates, forming
a dead white mass in one end of the cells, causing a circu-
lar injury to the surrounding cells, which appears as a
chlorotic spot (Gonçalves, 1996).

There is a lack of research in Brazil on the actual
economic damage that T. urticae causes to soybeans,
which leads farmers to control this pest without knowing
the effective potential for damage to the crop. Therefore,
this study evaluated the effect of different levels of
chlorotic symptoms caused by two-spotted spider mite
infestation on soybean production.

MATERIAL  AND METHODS

Preparation of the pots

The study was carried out in a greenhouse of the Fa-
culdade de Ciências Agrárias (FCA) of the Universidade
Federal da Grande Dourados (UFGD), located in the city
of Dourados, state of Mato Grosso do Sul. The study was
carried out during the 2006-07 growing season, and
soybean was sown on November 27, 2006.

The soil used in the experiment was taken from the B
horizon of a dystroferric Red Latossol collected at FCA of
UFGD. The soil sample was air-dried and then sieved
through a 2-mm screen. The soil-chemistry values
(cmol.dm-3) were: 0.26 (K), 1.91 (Al), 1.4 (Ca), 0.1 (Mg),
11.1 (H+Al), 1.7 (BS), 12.86 (CEC); in mg dm-3: 23.7 (OM);
4.9 (pH H

2
O), 4.2 (pH CaCl

2
). The physical values (in %)

were: 80.42 (clay), 9.34 (silt), 10.23 (total sand), 54.47 (total
pore volume -TPV); in g.cm-3: 1.07 soil apparent density -
Ds and 2.35 soil particle density Dp, determined according
to Embrapa (1997). The TPV % was estimated from the
values of Dp and Ds, and then used in the procedure to
control the soil moisture in the pots (about 60% of the
TPV of the soil was fillied with water).

The pots were filled with 7.5 kg of soil, which received
3.75 g.dm-3 of dolomitic lime (dosage determined utilizing
a base saturation of approximately 70%, considered
adequate for soybeans), and were incubated for 21 days.
After the incubation period for soil correction, the soil
was air-dried, sieved through a 2-mm screen to
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homogenize the sample, and was fertilized as recommended
for experiments in greenhouses, according to Novais et
al., (1991). This fertilizer was applied by means of 50 mL of
distilled water using a pipette, onto each soil-filled pot,
and all the pots were set out on black polyethylene
sheeting. The primary and secondary macronutrients were
added separately from the micronutrients.

Each plot consisted of one pot containing one soybean
plant. The pots were watered as needed, according to the
field capacity.

Maintenance of the stock population
of T. urticae

The spider mites were collected from a field and
released on potted soybean plants under greenhouse
conditions. The stock population was established in order
to propagate and acclimate the pests to greenhouse
conditions. This population was used to infest the expe-
rimental plants. For this stock population, 120 pots
containing plants of all stages were assigned.

Infestation and management of the population
on the plants

The soybean cultivar Coodetec 202 was selected
because it is widely cultivated in the region. According to
its maturation group, it is classified as a precocious culti-
var, with a cycle of approximately 110 days.

The soybeans were grown routinely until stage R1.
When the plants reached stage R2, all of the experimental
plots received a general infestation with spider mites
collected from the stock population. The infested leaves
were placed homogeneously on all the leaves of the
healthy plants.

When the plants showed the desired percentages of
chlorotic symptoms, the pest population was killed by
chemical control using a specific acaricide. After the pests
have been totally controlled, the plants were allowed to
continue to grow, free of T. urticae, until the end of the
experiment, with an extra pulverization, when necessary.

Other pests that occasionally occurred on the
soybeans were controlled chemically, and weeds were
controlled manually.

The experiment was arranged in a randomized block
design, with 5 treatments and 4 replicates. The treatments
consisted of 5 levels of chlorotic symptoms: 0% (control),
25%, 50%, 75%, and 100% on soybean leafs per plant.
The production factors evaluated were: number of pods
per plant, number of seeds per plant, productivity
(extrapolated of weight per plot to bag of 60 kg per hecta-
re), and weight of 1000 seeds (extrapolated of the weight
of seeds per plot). When F was significant (P<0.05) for
the levels of chlorotic symptoms, a regression analysis
was performed.

RESULTS AND DISCUSSION

The symptoms observed during the rearing of the
stock population of spider mites were white dots that
appeared dispersed on the upper surface of the leaves,
resulting from the feeding of the spider mites; these dots
eventually occupied the entire leaf surface. After this initial
symptom, the leaves dried up and the spider mites
appeared over the entire leaf, including the top and other
parts. The attacked leaf dried up, and the spider mites
began to colonize the leaf petiole, flowers, tips, stalks,
pods, and other green tissues of the plant. Under more
intense attacks the soybean plants dried completely, even
under irrigation. Flechtmann (1985), studying this pest
attacking tomatoes, observed that when the infestation is
high, the mites diffuse over the entire plant.

According to Fadini et al. (2004), the injury caused by
the two-spotted spider mite results from perforation of
the lower epidermis cells, and high infestations of mites
reduce the rate of photosynthesis, damaging the leaf
mesophyll and causing the stomata to close. In the stock
population, it was observed that when the mites reached
their highest population levels, they moved away from
the upper surfaces of the leaves, in a form of dispersal
caused by the lack of food.

Among the characteristics evaluated, the number of
seeds per plant, productivity, and weight of 1000 seeds
were significantly influenced by the different levels of
chlorotic symptoms. The number of pods per plant was
not affected by the level of chlorotic symptoms (Table 1).

It is probable that the number of pods was not
significantly influenced by the different chlorotic symptom
levels because the pods were counted without
discriminating the normal and the abnormal (without
seeds). Also, the infestation was affected at the R2 stage,
when the plants had probably already set their pods. The
number of seeds per plant, productivity, and weight of
1000 seeds were all significantly influenced by the different
levels of chlorotic symptoms.

For the weight of 1000 seeds, the higher the level of
chlorotic symptoms, the greater the damage (Figure 1). At
the highest level of chlorotic symptoms, the weight of
1000 seeds was reduced in comparison with the control

Table 1. Summary of analyses of variance for the number of
pods per plant, number of seeds per plant, productivity, and
weight of 1000 seeds (g)

Source of variation DF MS CV (%)

Number of pods/plant 4 2.99 ns 16.05
Number of seeds/plant 4 4.39* 12.17
Productivity 4 1795.44** 22.62
Weight of 1000 seeds 4 8216.77* 23.99

* indicates 5% probability.
** indicates 1% probability.
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by about 62%. This reduced weight is related to the lack
of stored carbohydrates because of the reduction of the
plant’s photosynthetic area (Fadini et al., 2004; Pissaia &
Costa, 1981) caused by the spider-mite damage.

Spider mites feed by introducing their stylets into the
plant tissue, injecting a toxin and growth regulator, and
sucking out the cell contents (Flechtmann, 1985). This
reduces the productivity and quality of the harvest
(Albuquerque et al., 2003).

The number of seeds and seed weight was affected
similarly by the two-spotted spider mite; the increase of
infestation increased the damage (Figure 2). At the 100%
chlorotic level, the average production declined by
75.15%. However, at 25% infestation there was a
production increase of 2.57%. This occurrence could be
explained by the increase in photosynthetic nutrients and
availability for growth of reproductive structures resulted
from the better use of light, which can explain the increase
in production and seed number caused by the 25% of
chlorotic level (Parcianello et al., 2004; Ribeiro & Costa,
2000; Mathew et al., 2000).

In a practical comparison, calculating these production
levels for a population of 266,000 plants per hectare, the
control plot produced 3598.2 kg per hectare, while the
25% infestation plot exceeded the control treatment,
producing 3690.6 kg per hectare. However, as the chlorotic
levels increased, production declined (Figure 3).

Assuming a price of US$ 11.00 for a bag containing 60
kg of soybeans and with a spider-mite control cost of US$
16.00 per hectare, the level at which spider mites should
be controlled is 15.8% chlorotic symptoms. For a price of
US$ 29.00 per bag, with the same control cost, the
economic damage level would be 13% chlorotic symptoms.

The range of the spider-mite damage level of 13.00%
and 15.80% would be considered acceptable, which is
approximately 15% of leaf-area damage tolerated by the
soybean crop, according to Embrapa (2006). Haile & Higley
(2003) discuss that even before damage is apparent, the
feeding of spider mites has already caused physiological
changes in the plants. In other words, even though the
lesions are difficult to see, the plants have already been
affected, which would indicate that the range of 13.00%
to 15.80% injured area might indicate greater damage, even
though it is not yet visible.

Soybean productivity depends on photosynthesis
carried out by the leaves, and any factor that affects leaf
area can affect production.

CONCLUSION

For the two-spotted spider mite Tetranychus urticae,
the economic damage level, according to the equation y =
66.63-0.51 x, based on the value of US$ 11.00 per bag of
soybeans and a control cost of US$ 16.00, would be 15.80%
chlorotic symptoms. At a price of US$ 29.00 per bag with
the same control cost, the economic damage level would
be 13% chlorotic symptoms.

REFERENCES
Albuquerque FA, Oliveira JV, Gondim JRMGC & Torres JB (2003)

Efeito de inseticidas e acaricidas sobre ovos e fêmeas adultas do
ácaro-rajado, Tetranychus urticae Koch (Acari: Tetranychidae)
Revista de Ecotoxicologia e Meio Ambiente, 13:1-8.

Barros R, Degrande PE, Soria MF & Ribeiro JSF (2007)
Desequilíbrio Biológico do Ácaro-rajado Tetranychus urticae
Koch, 1836 (Acari: Tetranychidae) após aplicações de insetici-
das em algodoeiro. Arquivo Instituto Biológico, 74:171-174.

Figure 1. Weight of 1000 seeds (g) as a function of the damage
level of spider mites on soybean plants (% of leaf area damaged).

Figure 2. Number of seeds per plant as a function of the spider-
mite damage level on soybean plants (% of leaf area damaged).

Figure 3. Productivity per hectare as a function of the spider-
mite damage level in soybean plants (% of leaf area damaged).



81Damage level of the two-spotted spider mite Tetranychus urticae Koch...

Rev. Ceres, Viçosa, v. 59, n.1, p. 77-81, jan/fev, 2012

Degrande PE (1998) Manejo integrado de pragas do algodoeiro.
In: Embrapa. Centro de Pesquisas Agropecuária do Oeste. Algo-
dão: informações técnicas. Dourados, Embrapa-CPAO, Campi-
na Grande, Embrapa-CNPA p.154-191. (Embrapa-CPAO. Cir-
cular Técnica, 7)

Embrapa (1997) Manual de métodos de análise de solo. 2. ed. Rio
de Janeiro, Centro Nacional de Pesquisa de Solos. 212p.

Embrapa (2006) Tecnologias de produção de soja – Região central
do Brasil 2007. Londrina, Embrapa soja, Embrapa Cerrados,
Embrapa Agropecuária Oeste. 225p.

Fadini MAM, Lemos WP,  Pallini A, Venzon M & Mourão SA
(2004) Herbivoria de Tetranychus urticae Koch (Acari:
Tetranychidae) induz defesa direta em morangueiro? Neotropical
Entomology, 33:293-297.

Flechtmann CHW (1985) Ácaros de importância agrícola. 6ª. Ed.
São Paulo, Nobel, 169p.

Gallo D, Nakano O, Neto SS, Carvalho RPL, Baptista GC, Filho
EB, Parra JRP, Zucchi RA, Alves SB, Vendramin JD, Lopes JRS
& Omoto C (2002) Entomologia Agrícola. Piracicaba, Editora
Agronômica Ceres. 920p.

Gonçalves MIF (1996) Variação do teor de 2-tridecanona em
folíolos de tomateiro e sua relação com a resistência a duas
espécies de ácaros do gênero Tetranychus. Dissertação de
Mestrado, Universidade Federal de Lavras, Lavras. 63p.

Guedes JVC, Navia D, Lofego AC & Dequech STB (2007) Ácaros
associados à cultura da soja no Rio Grande do Sul, Brasil.
Neotropical Entomology, 36:288-293.

Haile FJ & Higley LG (2003) Changes in soybean gas-exchange
after moisture stress and spider mite injury. Environmental
Entomology, 32:433-440.

Klubertanz TH, Pedigo LP & Carlson RE (1991) Impact of fungal
epizootics on the biology and management of the two-spotted
spider mite (Acari: Tetranychidae) in soybean. Environmental
Entomology, 20:731–735.

Mathew JP, Herbert SJ  & Zhang S (2000) Differential response of
soybean yield components to the timing of light enrichment.
Agronomy Journal, 92:1156-1161.

Novais RF, Neves JCL & Barros NF (1991) Ensaio em ambiente
controlado. In: Oliveira, AJ, Garrido, WE, ARAUJO, JD &
LOURENÇO, S. Métodos de pesquisa em fertilidade do solo.
Brasília, Embrapa-SEA, p.189-254.

Parcianello G, Costa JA, Pires JLF, Rambo L & Saggin K (2004)
Tolerância da soja ao desfolhamento afetada pela redução do
espaçamento entre fileiras. Ciência Rural, 34:357-364.

Pedigo LP, Hutchins SH & Higley LG (1986) Economic injury
levels in theory and practice. Annual Review Entomology,
31:341-368.

Pissaia A, Costa JA (1981) Influência de desfolhamentos artifici-
ais sobre o rendimento de grãos e seus componentes em duas
cultivares de soja. Pesquisa Agropecuária Brasileira, 16:507-
516.

Ribeiro ALP & Costa EC (2000) Desfolhamento em estádios de
desenvolvimento da soja, cultivar BR 16, no rendimento de
grãos. Ciência Rural, 30:767-771.

Wright R, Seymour R, Higley L & Campbell J (2006) Spider mite
management in corn and soybeans. NebGuide, G1167. University
of Nebrasca, Lincoln, Institute of Agriculture and Natural
Resources disponível em: www.ianrpubs.unl.edu/epublic/live/
g1167/build/g1167.pdf. Acessado em 15 de fevereiro de 2012.


