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ABSTRACT
Gyropsylla spegazziniana is one of the most important pest of yerba mate by sap-sucking that lead
to leaves deformation and there are no insecticides registered for its control. The present study
describes a new technique to be used in bioassays with the insect. Galls were collected from infested
yerba mate plants. In the laboratory, the galls were partially opened and distributed in plastic
containers. The emerged adults were transferred to plastic containers with the perforated bottom
and a central opening in the lid, and subjected to spraying. After that, insects were transferred to
yerba mate seedlings in plastic cages and maintained in laboratory to daily assessment. The use of
a lid with central opening prevented the insects escaping, and avoiding the previous anesthetic to
spraying. The mortality was less than 10% after 10 days. The technique was considered adequate
for maintenance and performance of laboratory bioassays.
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1. DEVELOPMENT
Ilex paraguariensis St. Hil. (Aquifoliaceae),
popularly known as ‘yerba mate’, occurs predominantly
in southern Brazil. It is cultivated as a source of raw
material for the production of beverages, or as a source
of active ingredients for the pharmaceutical industry
(Chiaradia et al., 2000; Heck & Mejia, 2007). Among
the main pest that attack yerba mate, the ampule of
yerba mate Gyropsylla spegazziniana (Lizer) (Hemiptera:
Aphalaridae) damages both yerba-mate plant and
seedlings (Chiaradia et al., 2002).
These insects cause deformities in the new leaves,
which grow up as a bivalve-shaped galls in which the
nymphs develop (Isaias et al., 2013). Consequently, the
deformed leaves usually fall, reducing the leaf area and
hindering the growth and formation of healthy leaves
(Chiaradia et al., 2000, 2002).
There are no insecticides registered for controlling
ampule of yerba mate in Brazil, and their use in
the crops is not allowed (Brasil, 2018). In this way,
alternative control strategies become necessary.
So, bioassays should be conducted with alternative
products as vegetal extracts or entomopathogenic
fungus under controlled conditions. Descriptions of
bioassay methods for ampule of yerba mate are scarce.
There is one method for studying their biology (Leite
& Zanol, 2001) and other where last-instar nymphs
of the ampule were collected in a crop and transferred
directly to yerba mate seedlings with a fine damp brush
(Formentini et al., 2015, 2016).
Aiming to assess the efficiency of different treatments
on adult of the ampule, bioassays were conducted
adapting the methods cited above. Highlight the need
to maintain the insects for a minimum of 10 days,
mainly in tests with entomopathogenic fungi. On the
other hand, in these previous bioassays it was observed
high mortality of insects, especially in the first days,
indicating problems in the methodology. Probably,
the results have been affected by stress or mechanical
damages of the immature individuals by manipulating
them to select the individual to bioassay. Another
difficulty was to keep the adult in the containers during
the application of the treatments, requiring the use of
anesthetic methods.
Historically, CO2 and cold have been long-known
anesthetic methods for handling insects in the
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laboratory (Rayl & Wratten, 2016). Regarding the use
in psyllids, there are reports of the exposure of adults of
Diaphorina citri Kuwayama 1908 (Hemiptera: Liviidae)
for 30 minutes at 4 °C, without causing negative side
effects (Moran et al., 2011). Also, Arenas et al. (2014)
used CO2 as an anesthetic method for handling adults
of D. citri, keeping the insects for two minutes under
the effect of the gas.
Thus, we tested adults of G. spegazziniana exposing
them to cold (-10 °C) and CO2 as a way to reduce the
activity for manipulation and spraying treatment.
Different exposure times were tested for each of the
methods; however, both were unsatisfactory due to
the high mortality rate observed after the treatments
(minimum of 40%), affecting the bioassay results.
So we collected galls from infested plant branches.
In the laboratory, the galls were partially opened,
placing those with fourth- and fifth-instar individuals
in plastic mesh containers (7 cm in diameter × 12 cm
in height) (Figure 1A). The containers were kept in an
air-conditioned room (26 ± 1 °C, 12-h photophase,
60 ± 10% RH) for approximately 24 hours until the
emergence of adult individuals, which were transferred
into plastic containers (5 cm in height × 6 cm in
diameter) with a lid using a fine damp brush. The plastic
containers used had numerous perforations at the
bottom (approximately 1 mm in diameter) and a
cross-shaped central opening in the lid (Figure 1B).
Twenty adults were transferred into each container,
composing one replicate, and using five replicates per
treatment, according to Formentini et al. (2015). After
that, 0.2 ml of 0.01% Tween solution in distilled water
were sprayed onto the insects with an airbrush sprayer
coupled to an air compressor (Figure 2A), with outlet
pressure of 0.5 kgf/cm2. The airbrush was inserted into
the central opening of the lid of the closed containers.
After spraying, each group of insects was immediately
transferred to a yerba mate seedling in cages of colorless
polyvinyl chloride (PVC) (13 cm in diameter × 40 cm
in height) (Figure 2B) with a side opening and the top
covered with voile fabric, as described by Alves et al.
(2013). The insects were kept in a controlled room
under the same conditions (26 ± 1 °C, 12-h photophase,
60 ± 10% RH) and assessed on a daily basis for 10 days.
Every two days the seedlings were irrigated with 20 ml
of tap water. A similar group was placed in cages under
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Figure 1. Plastic mesh container (A) used to store partially opened galls until emergence of adult individuals. Plastic
container (B) used for grouping of insects, with perforated bottom and lid containing the central cross-shaped
opening to insert the airbrush.

reduced escapes and damages caused by spraying.
In addition, this method does not require the use of
an anesthetic procedure (low temperature or CO2).
This way, stress of individuals is reduced. It was also
observed that the maintenance of the insects in the
seedlings after the application of the treatments also
favored the assessment through direct observation,
allowing the removal of dead individuals.

Figure 2. Airbrush coupled to an air compressor
(A) used to spray the suspension onto the insects. Yerba
mate seedling (Ilex paraguariensis St. Hil.) (B) used to
perform each replicate of the treatments.

the same conditions and assessed on a daily basis during
the same period, thus constituting the control group.
It was observed that the mortality in both the control
and the treated group was less than 10% over the 10
days of assessment. We also observed the formation of
new galls in most of the seedlings as a result of mating
and oviposition in laboratory conditions.
The maintenance and spraying technique proved
to be efficient for conducting bioassays. Given that the
insects remained inside the galls until they emerged, the
damages caused by excess manipulation were avoided.
In addition, as the insects had been transferred into
spray containers shortly after becoming adults, the
insect escapade was reduced.
Regarding the spraying method of the treatments,
the fact that the containers had numerous perforations
at the bottom, and an opening in the central part of
the lid allowed the air to escape and, consequently,

The galls resulting from mating in seedlings
infested with the insects after pulverization were
collected and we observed the presence of insects in
different nymphal instars. This shows the possibility
of future experiments aiming to evaluate the effects
of some treatment on the insect development under
laboratory conditions. This method for maintaining
G. spegazziniana, and the bioassays proved to be efficient
and can be recommended for laboratory studies aimed
at the development of strategies for control this insect. .
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