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Abstract. This study reports the presence and injuries caused by Tetranychus ludeni Zacher, 1913 (Acari: Tetranychidae) on apple tree seedlings
(Malus domestica Borkh: Rosaceae) in nurseries in southern Brazil. The ability of the predatory mite of Phytoseiulus macropilis (Banks, 1904)
(Acari: Phytoseiidae) to control T. ludeni infestations in this environment was also evaluated. Tetranychus ludeni infestation was observed during
routine monitoring at the Acarology Laboratory of the University of Vale do Taquari - Univates, Lajeado, Rio Grande do Sul. Injuries were observed
on the leaves, with gradual growth linked to the population increase of T. ludeni. In the control seedlings, there was defoliation and weakening
of the plant. Phytoseiulus macropilis released on infested plants controlled the populations of this phytophagous mite. Fifty specimens of P.
macropilis were released in each seedling. Tetranychus ludeni caused injuries to apple seedlings, while P. macropilis proved to be efficient in

controlling this phytophagous mite.
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Brazil is among the largest apple producers in the world and has
been growing in the foreign market through the advancement of
exports to several countries (Kist 2019). Brazilian apple production
is mainly concentrated in the southern region of the country, due to
the favorable environment for culture (Kist 2019). Among the main
problems of this crop in Brazil are mite infestations, such as those of
Panonychus ulmi (Koch, 1836) (Acari: Tetranychidae) that reach high
populations, causing injuries and damage (Ferla & Moraes 1998;
Monteiro 2002; Silva et al. 2022). In addition, the occurrence of Aculus
schlechtendali (Nalepa, 1890) (Acari: Eriophyidae) and Tetranychus
ludeni Zacher, 1913 (Acari: Tetranychidae) has been reported, however,
with no record of economic damage (Flechtmann 1996; Ferla et al.
2018; Nascimento et al. 2020). Changes in agroecosystems and the
indiscriminate use of chemicals in apple crops favor the population
increase of phytophagous mites, as they reduce the presence of natural
enemies (Lorenzato & Secchi 1993; Schmidt-Jeffris & Beers 2018).

Tetranychus ludeni is associated with more than 300 species of
plants, some of which are of economic importance, such as carrots,
beans, eggplant, pumpkin and papaya (Zhang 2003; Gotoh et al.
2015). It preferentially attacks the apical and median leaves of the
plants, using their stylets to pierce the epidermis and suck the cellular
contents (Moraes & Flechtmann 2008). In Brazil, T. ludeni can occur
in high populations in several crops, such as cotton, soybeans and
beans, causing injuries and damages (Moraes & Flechtmann 2008;
Mendonga et al. 2011; Reichert et al. 2014; Reichert et al. 2016). At
temperatures close to 30 °C, there is an increase in reproduction and
fecundity, raising populations to the level of injuries (Silva 2002; Gotoh
et al. 2015). Gotoh et al. (2015) suggested that because T. ludeni is
well adapted to warmer climates, it could displace Tetranychus urticae
Koch, 1836 (Acari: Tetranychidae) in some crops, and become one of
the main agricultural pests in the world. In apple trees, so far, there is
only one occurrence reported by Flechtmann (1996) in the Country of
Porto Alegre, state of Rio Grande do Sul.

Phytoseiidae are widely distributed worldwide, and some species
are recognized as important natural enemies used in programs of
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applied biological control of phytophagous mites (Sato et al. 2007;
McMurtry et al. 2013). Species of the genus Phytoseiulus Evans, 1952,
are specialist predators (Group la) that feed specifically on spider mites
of the genus Tetranychus (McMurtry & Croft 1997; McMurtry et al.
2013). Studies demonstrated the potential of Phytoseiulus macropilis
(Banks, 1904) (Acari: Phytoseiidae) to control T. urticae in strawberries
(Ferla et al. 2007), tomato (Sato et al. 2011) and soybean (Reichert et
al. 2014; Rezende et al. 2014). Lorenzato & Secchi (1993) reported the
presence of P. macropilis in apple trees.

There are few studies about T. ludeni associated with apples and
no reference to injuries caused by this mite species in adult plants
or apple tree seedlings. Thus, this study aims to record the presence
and injuries caused by T. ludeni in apple tree seedlings in nurseries in
southern Brazil, as well as to evaluate the ability of the predatory mite
P. macropilis to control infestations in this environment.

Apple tree seedlings were acquired from a commercial nursery
in the municipality of Lajeado, state of Rio Grande do Sul, Brazil. The
plants were kept in a greenhouse in black plastic pots (11 L) containing
organic compost and soil, irrigated every three days and kept isolated
to be used in a laboratory experiment. Natural infestations of T. ludeni
were observed on 20 apple plants of the Gala cultivar, seedlings, during
routine monitoring. Infested leaves were collected and triaged for
specimen identification at the Acarology Laboratory of the University
of Vale do Taquari - Univates (Labacari), Lajeado, Rio Grande do Sul.
The collected mites were mounted on microscope slides with Hoyer’s
medium and taken to a drying kiln at a temperature between 50-60 °C
and kept for seven days. The identification was carried out at Labacari
using an Optical Microscope with phases contrast - (Zeiss Imager Z2)
and dichotomous key (Baker & Turtle 1994). Specimens were deposited
in the reference collection of the Laboratory of Acarology at Univates
(ZAUMCN).

The stock rearing of P. macropilis was established in bean trays
(Phaseoulus vulgaris L.: Fabaceae) and the mites fed with T. urticae
under laboratory conditions (251 °C temperature, 12 hours of
photophase and 70+5% of relative humidity) during the evaluation
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period.

Fifty stock rearing predatory mites were released per plant, with the
aid of a fine-tipped brush, one month after recording the presence of T.
ludeni on the seedlings. Two seedlings were kept isolated and without
the presence of the predator. The seedlings were kept isolated in a
greenhouse during the evaluation period of P. macropilis populations
feeding on T. ludeni. Every week, two leaves were taken from each
plant to evaluate the populations of phytophagous and predatory
mites under a stereoscopic microscope (40x). The experiment finished
in one month, when no phytophagous mites were observed.

This is the first record of T. ludeni causing injuries to apple seedlings
in a commercial nursery in Rio Grande do Sul (Fig. 1). Tetranychus ludeni
is not considered a species of economic importance in apple crops
(Ferla et al. 2018; Nascimento et al. 2020), and has been reported only
once before infesting apples in Brazil (Flechtmann 1996).

Tetranychus ludeni was observed for the first time in January, a
period of high temperatures that favored the survival of this mite (Silva
2002; Gotoh et al. 2015). Initially the occurrence was in the oldest

Figure 1. Apple tree leaves showing injuries caused by Tetranychus ludeni Zacher, 1913 (Acari: Tetranychidae).

leaves, and soon it spread throughout the plant, including the apical
leaves, as in other cultures (Silva 2002). After a week, the first signs
of injuries, formation and rapid growth of the web were recorded, in
addition to considerable population growth. In the first evaluation, an
average of 10 mites/leaf were observed and, after three weeks, the
populations reached 40 mites/leaf. The observed injuries were similar to
those caused by other phytophagous species of economic importance
in the crop (Lorenzato 1988; Silva 2002; Moraes & Flechtmann 2008).
The adaxial surface of the leaves showed darkening and reddish spots
characteristic of leaf tanning (Fig. 2). With the population increase,
the entire plant was colonized, and the leaves showed injuries that
increased levels gradually. The behavior of T. ludeni on apple seedlings
was similar to that observed by Silva (2002) on cotton leaves where the
species is already established.

One week after the release of P. macropilis, it was possible to notice
the frequent presence of populations of the predator, with an average
of six predatory mites/leaf. In one month, 18 mites/leaves were already
observed. As well as the considerable decrease of phytophagous mites

6 cm

Figure 2. Evolution of injuries caused by Tetranychus ludeni Zacher, 1913 (Acari:
injuries (B); Leaf with initial damage (C); Damaged sheet (D).
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that quickly had their populations controlled until the disappearance
of all specimens, in the fourth week. The control plants showed a
progressive increase in T. ludeni and injuries populations, reaching a
high level of injuries. After four weeks, defoliation and weakening of
the plant were observed.

The report of the occurrence of T ludeni causing injuries to
seedlings of apple trees serves as a warning to nurseries and growers
because it is a species that in several cultures is already considered of
economic importance. In addition, these results suggest P. macropilis
as a possible controller of T. ludeni populations in apple trees. From
the present record, it is important that further studies are carried out
to investigate the occurrence of T. ludeni in apple trees, considering
its potential as a possible cause of economic damage in situations
where populations reach commercial apple orchards. In addition, it is
interesting to investigate the potential of P. macropilis as a candidate
for controlling T. ludeni populations in apple plants, which could serve
as an alternative to prevent future problems that producers may face
due to the emergence of T. ludeni in apple trees.

Acknowledgements

The authors are grateful to the Brazilian National Council for
Scientific and Technological Development (CNPq), Universidade do
Vale do Taquari (Univates) and Coordenagdo de Aperfeicoamento de
Pessoal de Nivel Superior - Brasil (CAPES) for supporting this research.
We also thank Anderson de Azevedo Meira for the photographic
records made.

Funding Information

This work was supported by the Brazilian National Council for
Scientific and Technological Development (CNPq) for their financial
support and research fellowships (PQ process n° 313658/2020-0) and
by the Coordenagdo de Aperfeicoamento de Pessoal de Nivel Superior
- Brasil (CAPES) - Cédigo Financeiro 001.

Authors’ Contributions

PAR with the cultivation and maintenance of apple tree seedlings.
WBW with mite identification and photographic record. PAR and WBW
with the monitoring of infestations and writing of manuscript; NJF with
manuscript revisions and major revisions.

Conflict of Interest Statement

The authors declare no conflict of interest.

References

Baker, E. W.; Tuttle, D. M. (1994) A guide to the spider mites
(Tetranychidae) of the United States. West Bloomfield: Indira
Publishing House.

Ferla, N. J.; Marchetti, M. M.; Gongalves, D. (2007) Predatory mites
(Acari) associated with strawberry and neighboring plants in the
State of Rio Grande do Sul. Biota Neotropica, 7(2): 103-110. doi:
10.1590/51676-06032007000200012

Ferla, N. J.; Moraes, G. J. de (1998) Acaros predadores em pomares de
maca no Rio Grande do Sul. Anais da Sociedade Entomoldgica do
Brasil, 27(4): 649-654. doi: 10.1590/50301-80591998000400019

Ferla, N. J.; Silva, D. E.; Navia, D.; Nascimento, J. M.; Johann, L.; Lillo, E.
(2018) Occurrence of the quarantine mite pest Aculus schlechtendali
(Acari: Eriophyidae) in apple orchards of Serra Gatcha, Rio Grande
do Sul state, Brazil. Systematic and Applied Acarology, 23(6): 1190-
1198. doi: 10.11158/saa.23.6.14

Flechtmann, C. H. (1996) Rediscovery of Tetranychus abacae Baker
& Pritchard, additional description and notes on South American
spider mites (Acari, Prostigmata, Tetranychidae). Revista
Brasileira de Zoologia, 13(3): 569-578. doi: 10.1590/S0101-
81751996000300005

Gotoh, T.; Moriya, D.; Nachaman, G. (2015) Development and
reproduction of five Tetranychus species (Acari: Tetranychidae): Do
they all have the potential to become major pests. Experimental
and Applied Acarology, 66(4): 453-479. doi: 10.1007/s10493-015-
9919-y

Kist, B. B. (Org.) (2019) Anudrio Brasileiro da Magd. Editora Gazeta,
Santa Cruz Sul. https://www.editoragazeta.com.br/anuario-
brasileiro-da-maca-2019/

Lorenzato, D. (1988) Controle integrado de mosca-das-frutas em
fruteiras rosaceas. Porto Alegre, IPAGRO, (Informativo, 31).

Lorenzato, D.; Secchi, V. A. (1993) Controle bioldgico de acaros da
macieira no Rio Grande do Sul: 1-Ocorréncia e efeitos dos acaros
fitofagos e seus inimigos naturais em pomares submetidos
ao controle bioldgico e com acaricidas. Revista Brasileira de
Fruticultura, 15(1): 211-220.

McMurtry, J. A.; Croft, B. A. (1997) Life-styles of phytoseiid mites and
their roles in biological control. Annual review of entomology,
42(1): 291-321. doi: 10.1146/annurev.ento.42.1.291

McMurtry, J. A.; Moraes, G. J. de.; Sourassou, N. F. (2013) Revision
of the lifestyles of phytoseiid mites (Acari: Phytoseiidae) and
implications for biological control strategies. Experimental and
Applied Acarology, 18(4): 297-320. doi: 10.11158/saa.18.4.1

Mendonga, R. S.; Navia, D.; Diniz, I. R.; Flechtmann, C. H. (2011) South
American spider mites: new hosts and localities. Journal of Insect
Science, 11(1): 121. doi: 10.1673/031.011.12101

Monteiro, L. B. (2002) Manejo integrado de pragas em macieira no Rio
Grande do Sul ll: uso de Neoseiulus californicus para o controle de
Panonychus ulmi. Revista Brasileira de Fruticultura, 24(2): 395-405.
doi: 10.1590/50100-29452002000200024

Moraes, G. J. de.; Flechtmann, C. H. W. (2008) Manual de acarologia:
acarologia bdsica e dcaros de plantas cultivadas no Brasil. Ribeirdo
Preto: Holos.

Nascimento, J. M.; Silva, D. E.; Pavan, A. M.; Corréa, L. L. C.; Schussler,
M.; Johann, L.; Ferla, N. J. (2020) Abundance and distribution of
Aculus schlechtendali on apple orchards in Southern of Brazil.
Acarologia, 60(4): 659-667. doi: 10.24349/acarologia/20204394

Reichert, M. B.; Da Silva, G. L.; Rocha, M. D. S.; Johann, L.; Ferla, N.
J. (2014) Mite fauna (Acari) in soybean agroecosystem in the
northwestern region of Rio Grande do Sul State, Brazil. Systematic
and Applied Acarology, 19(2): 123-136. doi: 10.11158/saa.19.2.2

Reichert, M. B.; Toldi, M.; Ferla, N. J. (2016) Feeding preference and
predation rate of Neoseiulus idaeus (Acari: Phytotseiidae) feeding
on different preys. Systematic and Applied Acarology, 21(12): 1631-
1640. doi: 10.11158/saa.21.12.4

Rezende, J. M.; Lofego, A. C.; Nuvoloni, F. M.; Navia, D. (2014) Mites
from Cerrado fragments and adjacent soybean crops: does the
native vegetation help or harm the plantation. Experimental and
Applied Acarology, 64(4): 501-518. doi: 10.1007/510493-014-9844-
5

Sato, M. E.; Da Silva, M. Z.; De Souza Filho, M. F.; Matioli, A. L.; Raga, A.
(2007) Management of Tetranychus urticae (Acari: Tetranychidae) in
strawberry fields with Neoseiulus californicus (Acari: Phytoseiidae)
and acaricides. Experimental and Applied Acarology, 42(2): 107-
120. doi: 10.1007/5s10493-007-9081-2

Sato, M. M.; Moraes, G. J.; Wekessa, V. W. (2011) Effects of trichomes
on the predation of Tetranychus urticae (Acari: Tetranychidae) by
Phytoseiulus macropilis (Acari: Phytoseiidae) on tomato, and the
interference of the webbing. Experimental and Applied Acarology,
54(1): 21-32. doi: 10.1007/s10493-011-9426-8

Schmidt-Jeffris, R. A.; Beers, E. H. (2018) Potential impacts of orchard
pesticides on Tetranychus urticae: a predator-prey perspective.
Crop Protection, 103: 56-64. doi: 10.1016/j.cropro.2017.09.009

Silva, C. A. D. (2002) Biologia e exigéncias térmicas do acaro-vermelho
(Tetranychus ludeni Zacher) em folhas de algodoeiro. Pesquisa
Agropecudria Brasileira 37(5): 573-580. doi: 10.1590/S0100-
204X2002000500001

Silva, D. E.; do Nascimento, J. M.; Pavan, A. M.; Corréa, L. L. C;
Bizarro, G. L.; Ferla, J. J., Toldi, M.; Johann, J.; Ferla, N. J. (2022)
Mite fauna abundance and composition on apples in southern


https://doi.org/10.1590/s1676-06032007000200012
https://doi.org/10.1590/s0301-80591998000400019
https://doi.org/10.11158/saa.23.6.14
https://doi.org/10.1590/s0101-81751996000300005
https://doi.org/10.1590/s0101-81751996000300005
https://doi.org/10.1007/s10493-015-9919-y
https://doi.org/10.1007/s10493-015-9919-y
https://www.editoragazeta.com.br/anuario-brasileiro-da-maca-2019/
https://www.editoragazeta.com.br/anuario-brasileiro-da-maca-2019/
https://doi.org/10.1146/annurev.ento.42.1.291
https://doi.org/10.11158/saa.18.4.1
https://doi.org/10.1673/031.011.12101
https://doi.org/10.1590/s0100-29452002000200024
https://doi.org/10.24349/acarologia/20204394
https://doi.org/10.11158/saa.19.2.2
https://doi.org/10.11158/saa.21.12.4
https://doi.org/10.1007/s10493-014-9844-5
https://doi.org/10.1007/s10493-014-9844-5
https://doi.org/10.1007/s10493-007-9081-2
https://doi.org/10.1007/s10493-011-9426-8
https://doi.org/10.1016/j.cropro.2017.09.009
https://doi.org/10.1590/s0100-204x2002000500001
https://doi.org/10.1590/s0100-204x2002000500001

@ Entomological Communications, 5, 2023: ec05006

Brazil. Systematic and Applied Acarology, 27(11): 2139-2155. doi:
10.11158/saa.27.11.2

Zhang, Z. Q. (2003) Mites of greenhouses: identification, biology and
control. Cabi Wallingford, UK: Publishing.


https://doi.org/10.11158/saa.27.11.2

