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Resumo: Gyropsylla spegazziniana é uma das principais pragas da 
cultura de erva-mate em todas as regiões produtoras do Brasil, da 
Argentina e do Paraguai. Inimigos naturais têm sido registrados sobre 
ninfas e adultos de G. spegazziniana, incluindo o fungo entomopa-
togênico Zoophthora radicans. Como não há relatos sobre Beauveria 
bassiana, o objetivo deste estudo foi registrar sua patogenicidade 
sobre esse inseto em condições de laboratório. Ramos de erva-mate 
foram infestados com insetos e mantidos em frascos de vidro com 
água. Cada um dos ramos tinha cerca de 20 ninfas recém-emergidas/
folha, sendo preparadas 3 repetições/tratamento. As suspensões dos 
isolados do fungo (1 × 109 conídios/mL) foram pulverizadas sobre os 
ramos, que foram transferidos para gaiolas e mantidos em sala clima-
tizada (26 ± 1°C, 70 ± 10% de Umidade Relativa (U.R.) e 14 horas 
de fotofase). Diariamente, realizou-se a avaliação da mortalidade do 
inseto, observando-se, após cinco dias da aplicação, alto nível de pato-
genicidade devido à presença do fungo, constatada visualmente sobre 
os cadáveres. A mortalidade total variou entre 25 e 70% (respectiva-
mente para Unioeste 4 e CG 716) e a mortalidade confirmada foi de 
30% para o isolado Unioeste 52, revelando o potencial do fungo. No 
entanto, mais estudos são necessários para avaliar novos isolados do 
fungo, bem como outras espécies.
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abstract: Gyropsylla spegazziniana is one of the most prom-
inent pest insects of yerba mate culture in all production regions 
in Brazil, Argentina and Paraguay. Natural enemies have been 
recorded on G. spegazziniana nymphs and adults, including the 
Zoophthora radicans entomopathogenic fungus. Since there are 
no reports of Beauveria bassiana, the aim of this study was to 
register its pathogenicity with respect to this insect in a labora-
tory setting. Yerba mate branches were kept in glass flasks with 
water and we infested each leaf with 20 newly-emerged nymphs. 
We prepared three replicates per treatment. We sprayed conidia 
suspensions (1 × 109 conidia/mL) onto the branches, which we 
transferred to cages and kept in an acclimatized room (26 ± 
1°C, 70 ± 10% of relative humidity (R.H.) with a photophase 
of 14 hours). We evaluated insect mortality daily, and after five 
days we observed a high level of pathogenicity due to the pres-
ence of the fungus, that could be visually observed on the ca-
daver. The total mortality varied from 25 to 70% (respectively 
for Unioeste 4 and CG 716) and the confirmed mortality was 
30% for Unioeste 52, revealing the fungus’ potential. However, 
more studies are necessary in order to evaluate the strains of this 
fungus, as well as other species.

KeywoRds: Ilex paraguariensis; entomopathogenic fungi; 
biological control.
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Gyropsylla spegazziniana (Lizer & Trelles), known as 
“ampoule-of-yerba-mate”, is one of the most important 
insect pest of yerba mate plantation in all producing re-
gions of South America. This insect attacks yerba mate 
sprouts of all ages, sucks the plant’s sap, inoculates to-
xins during oviposition, and forms galls called ampoules, 
which protect the nymphs as they develop inside it. As 
a result of the attack, deformed leaves generally fall, and 
the plant spends its nutritional reserves on the generation 
of new sprouts. If attacks occur in new plants, they show 
reduction and delay in development. Also, the insect 
reduces the culture’s profitability – there is a recorded 
production loss of up to 35% in Argentina (Oglobin, 
1929; Diaz, 1997; Iede; Machado, 1989; Chiaradia; 
Milanez, 1997; Gallo et al., 2002). 

The insect’s cryptic habit associated to the ab-
sence of chemical insecticides registered for the use 
in Brazilian yerba mate culture (Agrofit, s.d.) makes 
control difficult. Still, some cultural practices are re-
commended, such as pruning the infested branches and 
practicing equilibrated fertilization, avoiding nitrogen 
excess (Diaz, 1997; Iede; Machado, 1989; Penteado, 
1995; Ribeiro, 2005). 

Alternatively, parasitoids and predators have been re-
ported in Brazil and Argentina (Saini; De Coll, 1993; 
Soares, 1994; Diaz, 1997; Chiaradia et al., 2000; 
Leite et al., 2007; Borges; Lazzari, 2008). As for the 
entomopathogens, Sosa-Gómez et al. (1994) reported, 
in yerba mate cultures in Corrientes Province, Argentina, 
infection of the Zoophthora radicans (Brefeld) fungus 
in up to 90% of the ampoule-of-yerba-mate adults. In 
Brazil, Alves et al. (2009) also reported this association 
in a yerba mate culture in the municipality of Cascavel, 
State of Paraná, with similar levels of occurrence in this 
population. These are the only records of entomopatho-
gens on G. spegazziniana.

In spite of their efficiency, entomophthoralen fun-
gi are characterized by their complexity and high scale 
production. On the other hand, Beauveria bassiana and 
Metarhizium anisopliae fungi are known for the diversity 
of hosts, the efficiency against several pests and the ease 
of production and formulation processes (Alves, 1998). 
However, there are no reports of natural occurrence of 
such species on the ampoule bug, or of its potential as a 
controlling agent.

It is important to mention that there are several stu-
dies that prove B. bassiana efficiency in the field as a 
controlling agent of yerba mate pests, such as Hedypathes 
betulinus (Kluger) (Coleoptera: Cerambycidae) (Leite 
et al., 1998; 2003; 2006).

Thus, this study aimed to register the first eva-
luation of pathogenicity of B. bassiana on the 

ampoule-of-yerba-mate, in laboratory conditions, ad-
dressing its future use in controlling this pest. 

Yerba mate branches with closed galls were collec-
ted in a commercial planting and put in glass contai-
ners with water (60 cm tall × 40 cm wide × 40 cm 
long), stored in an acclimatized room (26 ± 1°C, 70 ± 
10% of relative humidity (R.H.) and 14 hours of pho-
tophase). With a wet brush, about 20 newly-emerged 
adults were transferred to yerba mate branches, which 
were put in Erlenmeyer flasks with water to maintain 
the leaves’ turgidity.

B. bassiana strains: Unioeste 4, Unioeste 52 and CG 716 
isolates were cultured in Petri dishes with Beauveria spp. cul-
ture media spore production (Alves, 1998), and incubated 
for 10 days at 26 ± 1°C with a 14-hour photophase. After 
this period, conidia were collected and stored in glass tubes 
at -10°C. Conidial viability was checked as in Alves et al. 
(1998). We suspended the conidia in distilled water + Tween 
80 0.01%, adjusted to 1 × 109 viable conidia per mL.

Samples containing 1 mL of each suspension 
of entomopathogenic fungi strains were pulverized 
onto branches already containing insects with an air-
brush coupled  with a continuous airflow compressor  
(6.93 × 105 kgf/m2) at a distance of 10 cm from the lea-
ves. After that, the branches were transferred to wooden 
cages and maintained in acclimatized room (26 ± 1°C, 
70 ± 10% of R.H. with a photophase of 14 hours). For 
each one of the isolates, three branches were prepared, 
each of them considered a repetition. For the control, 
the branches were sprayed with distilled water + Tween 
80 0.01%. Mortality was checked daily for five days and 
cadavers were collected, which we then immersed in 
70% ethyl alcohol to sterilize the surface, rinsed twice 
in  distilled water and transferred to a wet chamber in 
order to confirm the mortality by the fungus, incubated 
under the aforementioned conditions.

Normal distribution was checked with the Shapiro-
Wilk test for normality (p-value = 0.3901); the obtai-
ned data were analyzed by ANOVA and the mortality 
means were compared through Tukey test, with both at 
5% significance, using the SISVAR statistical software 
(Ferreira, 2011).

We observed insecticidal activity for all evaluated 
entomopathogenic fungal strains, especially for Unioeste 
52 and CG 716, which caused, respectively, 60 and 70% 
of total mortality (Table 1). Although fungal presence 
had been visually verified on cadavers, the confirmed 
mortality was lower than the total mortality, with the 
highest value of 30% for Unioeste 52.

In spite of the low level of confirmation, the total mor-
tality obtained with the CG 716 strain may be considered a 
satisfactory result because the same strain presents activity 
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against the yerba mate borer H. betulinus (Leite et al., 
2003; 2006; Borges, 2007), increasing its future chance to 
also be used against ampoule-of-yerba-mate insect.

However, these results also indicate the need for stu-
dies assessing new species and strains of entomopathoge-
nic fungi.
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Isolated Origin Total mortality Confirmed mortality
CG 716 Hedypathes betulinus Adult, Ivaí, PR 70.4 ± 8.83 A 19.6 ± 3.67AB

Unioeste 4 Alphitobius diaperinus Larvae, 
Cascavel, PR

25.6 ± 2.23B 8.9 ± 2.20B

Unioeste 52 A. diaperinus larvae 
Boa Vista da Aparecida, PR

60.0 ± 6.93A 30.0 ± 4.0A

Control -- 10.0 ± 2.13C 0.0 ± 0.00C

C.V. (%) 10.00 21.40

Table 1. Mortality of Gyrospsylla spegazziniana by different Beauveria bassiana strains, five days after inoculation (26 ± 1°C, 70 ± 
10% of relative humidity (and 14 hours of photophase).

Means (±Standard error) followed by the same letter in the column are not different from each other at 5% level of significance by Turkey’s test 
(p < 0.05). 
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