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AUMENTANDO A EFICACIA DE ACARICIDAS COM ADJUVANTES PARA
MANEJO INTEGRADO DO ACARO-DA-ERINOSE-DA-LICHIA

RESUMO

O acaro-da-erinose-da-litchi (Aceria litchii) € a principal praga de plantas de lichia em
varios paises, causando perdas de produtividade de até 80%. A alimentagao do acaro
acarreta em formagao de sintomas nas folhas conhecidos como erinose, que protege
os acaros de diversos fatores adversos, incluindo o contato com acaricidas. O estudo
teve como objetivo avaliar o efeito de adjuvantes nas propriedades das solugdes
acaricidas e seu impacto sobre A. litchii. Apresenta-se uma ampla revisao bibliografica
sobre o tema, que inclui a importancia da produgao de lichias no mundo, sintomas e
danos causados pelo acaro-da-erinose, aspectos ecoldgicos e biolégicos do acaro e
por fim uma abordagem geral sobre 0 manejo do acaro e o papel dos adjuvantes.
Foram selecionados nove adjuvantes (Aureo®, Break-Thru®, Fighter®, Fixer®,
Iharaguen-S®, MSO Spray®, Orix AD®, Silwet L-77® e Wetcit Gold®) e dois
acaricidas [Sanmite® (pyridaben) e Ortus® (fenpyroximate)] para avaliagao.
Inicialmente, foram medidas propriedades-chave das solu¢gbes — tensao superficial,
angulo de contato e pH — em caldas contendo apenas acaricidas e naquelas
misturadas com adjuvantes. Posteriormente, foram conduzidos dois experimentos em
laboratério utilizando uma torre de Potter para avaliar a sobrevivéncia dos acaros apos
a aplicagcédo dos acaricidas isolados e em combinagédo com os adjuvantes. Entre os
acaricidas testados, o pyridaben foi 0 mais eficaz, resultando em menor niumero de
acaros sobreviventes e deixando o erinea. Além disso, os adjuvantes Break-Thru®,
Fighter®, Iharaguen-S®, Silwet L-77® e Wetcit Gold® aumentaram a eficacia dos
acaricidas, especialmente quando combinados com pyridaben Deles, Silwet L.77® se
destacou como aquele que proporcionou a maior mortalidade dos acaros.

Palavras-chave: Aceria litchi, Litchi chinensis, erinose, adjuvantes, tensao superficial

e angulo e contato.
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ENHANCING ACARICIDE EFFICACY WITH ADJUVANTS FOR INTEGRATED
MANAGEMENT OF THE LITCHI ERINOSE MITE

ABSTRACT

Litchi erinose mite (Aceria litchii) is the primary pest of litchi trees in several countries,
causing yield losses of up to 80%. Mite infestations lead to the formation of a protective
layer on leaves, known as erinose, which shields mites from various adverse factors,
including contact with applied acaricides. This study aimed to evaluate the effect of
adjuvants on the properties of acaricide solutions and their impact on A. litchii. An
extensive literature review on the subject, which includes the importance of litchi
production worldwide, symptoms and damage caused by the erinose mite, ecological
and biological aspects of the mite, and finally, an overview of mite management and
the role of adjuvants. Nine adjuvants (Aureo®, Break-Thru®, Fighter®, Fixer®,
Iharaguen-S®, MSO Spray®, Orix AD®, Silwet L-77®, and Wetcit Gold®) and two
acaricides [Sanmite® (pyridaben) and Ortus® (fenpyroximate)] were selected for
investigation. Initially, key solution properties—surface tension, contact angle, and
pH—were measured for sprays containing only acaricides and those mixed with
adjuvants. Subsequently, two laboratory experiments were conducted using a Potter
tower to assess mite survival after applying acaricides alone and in combination with
adjuvants. Among the tested acaricides, pyridaben was the most effective, resulting in
fewer mites surviving and leaving the erineum. Additionally, the adjuvants Break-
Thru®, Fighter®, Iharaguen-S®, Silwet L-77®, and Wetcit Gold® enhanced acaricide
efficacy, particularly when combined with pyridaben. Of these, Silwet L-77® stood out

as the one provided the highest mite mortality.

Keywords: Aceria litchi, Litchi chinensis, erinose, surfactants, surface tension, and

contact angle.
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Table 1. Adjuvants evaluated in combination with acaricides for control of lychee

erinose mite (Aceria litchi).
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Figure 1. Lychee plant (Litchi chinensis) during its reproductive phase (flowering).

Note the developing fruits in the lower right corner. Taquaritinga, Sao Paulo, Brazil

Figure 2. Damage caused by Aceria litchii on lychee plants of the Bengal cultivar.

Taquaritinga, Sao Paulo, Brazil.

Figure 3. Aceria litchii (A- The photo of the mites and eggs was taken by scanning

electronic microscopy. B- photo of the mites on the surface of the leaf with symptoms).

Figure 4. Averages of surface tension (A) and contact angle (B) in the experiment

assessing adjuvant combinations with the acaricide pyridaben (Sanmite®).

Figure 5. Averages of surface tension (A) and contact angle (B) in the experiment
assessing adjuvant combinations with the acaricide fenpyroximate (Ortus®).

Figure 6. Distribution of mean values for the number of Aceria litchii mites that left the

arenas in treatments with pyridaben (A) and fenpyroximate (B) during Experiment 3.

Figure 7. Distribution of mean values for the number of Aceria litchii mites that left the

arenas in treatments with pyridaben (A) and fenpyroximate (B) during Experiment 4.



1 - GENERAL CONSIDERATIONS

Lychee Litchi chinensis Sonn. (Sapindaceae) is a commercially important fruit
crop native to Asia and northern Vietnam, cultivated in several countries in tropical and
subtropical regions of the world, such as Australia, Indonesia, the Philippines,
Thailand, Taiwan, Pakistan, Israel, Madagascar, Mauritius, South Africa, Brazil, and the
United States (Menzel 2002). Lychee (Litchi chinensis) is a fruit tree likely originating
in southern China (Martins et al. 2001). In many regions around the world, lychee fruits
are highly valued commercially, primarily due to their distinctive flavor and notable
nutritional properties (Septembre-Malaterre et al. 2016). Brazilian lychee production is
concentrated mainly in the states of Sdo Paulo, Minas Gerais and Parana (Suguino
2006).

Lychee production faces a global threat represented by the litchi erinose mite,
Aceria litchii Keifer (Acari: Eriophyidae). This invasive mite is the most damaging pest
of lychee, causing an estimated 80% reduction in fruit production and 20% increase in
production costs (Prasad and Singh 1981; Navia et al. 2013). Litchi erinose mite
feeding induces the formation of abnormal structures called "erinea", characterized by
the proliferation of hypertrophic hairs on the plant's epidermal cells. This infestation
impacts leaves, twigs, flowers, and fruits (Nishida and Holdaway 1955; Castro et al.
2018; Carrillo et al. 2020). When mites infest inflorescences and fruit, it directly
jeopardizes the yield, rendering it unsuitable for consumption (Keifer et al. 1982;
Westphal and Manson 1996; Waite and Hwang 2002).

Controlling A. litchii has been a considerable challenge for growers worldwide.
Various methods have been attempted, including cultural practices like removing and
burning infested branches from lychee trees (Menzel and Waite 2005; Castro et al.
2014). Severe pruning appears to remove the mites from a tree effectively.
Unfortunately, the mites often return when the plant produces new shoots. Chemical
control involving repeated pesticide applications has been the most used alternative to
protect new plant growth from mite reinfestation (Nishida and Holdaway 1955; Waite
and Hwang 2002).

The lack of knowledge about fundamental aspects of this mite-plant interaction

system is one of the primary reasons for the unsuccessful control of A. litchii. The mites



are microscopic and have a cryptic lifestyle, not being able to survive for long outside
the erinea (Azevedo et al. 2013; Revynthi et al. 2020). Because of this unique lifestyle,
little is known about their biology and behavior. One hypothesis suggests that as the
mite population grows, erinea become denser, possibly serving as a protective

environment for the mites against biological and environmental stressors.



4. Conclusions

Based on the results obtained, it can be concluded that:

- Pyridaben was more effective than fenpyroximate in controlling of A. litchii.

- Pyridaben in combination with Silwet was the most effective in controlling A.

litchii in laboratory condition.
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