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FIRST RECORD OF Aulacaspis tubercularis (Hemiptera: Diaspididae)
IN COSTA RICA, A SCALE INSECT AFFECTING MANGO (Mangifera indica)
IN ALAJUELA URBAN ENVIRONMENTS
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ABSTRACT

Introduction. Mango (Mangifera indica
L)) is widely cultivated around the world and in
Costa Rica nearly 8200 hectares are dedicated to
the production of this crop. More than 400 spe-
cies of phytophagous insects and mites have been
reported on mango worldwide. Among them
are around 73 species of armored scale insects
(Hemiptera: Diaspididae), of which Aulacaspis
tubercularis Newstead is one of the most seri-
ous pests of mangos in many parts of the world.
Objective. In the present work, we report for the
first time the occurrence in Costa Rica of the
white mango scale, A. tubercularis. Materials
and methods. Mango tree samples were col-
lected in San Rafael, a town located in the cen-
tral canton of Alajuela province in the Greater
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Metropolitan Area of Costa Rica. Insects found
on leaves were examined under a stereomicro-
scope, counted and classified according to the
condition of their wax covers, which provided
evidence of activity by natural enemies. Slide
mounts of adult females were prepared and
examined under a light microscope. Results. The
armored scale was identified as 4. tubercularis
and the frequency of occurrence on the mango
trees sampled was 90%, where 12% of adult
females showed evidence of predation and 2.5%
showed evidence of parasitization. Conclusion.
A. tubercularis was recorded for the first time in
Costa Rica. Further investigations on the popula-
tion dynamics and natural enemies are needed to
provide useful information in order to implement
adequate control strategies.
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RESUMEN

Primer reporte de Aulacaspis
tubercularis (Hemiptera: Diaspididae) en
Costa Rica, un insecto que afecta al mango
(Mangifera indica) en entornos urbanos de
Alajuela. Introduccion. El mango (Mangifera
indica L.) se cultiva ampliamente alrededor
del mundo. En Costa Rica se dedican cerca de
8200 hectareas a la produccién de mangos. Se
han reportado mas de 400 especies de insectos
y 4acaros fitéfagos en el mango en todo el
mundo. Entre ellos, alrededor de 73 especies de
cochinillas acorazadas (Hemiptera: Diaspididae),
de las cuales Aulacaspis tubercularis Newstead
es una de las plagas mas graves del mango
en muchas partes del mundo. Objetivo. En
el presente trabajo se reporta por primera
vez la ocurrencia en Costa Rica de la escama
blanca del mango A. tubercularis. Materiales
y métodos. Las muestras de arboles de mango

INTRODUCTION

Mango (Mangifera indica L.: Anacardia-
ceae) is widely cultivated in India and other trop-
ical and subtropical countries in Southeast Asia
and America (Lo Verde et al. 2020). In Costa
Rica around 8200 hectares are dedicated to the
production of this crop (Urefa-Bogantes et al.
2007). More than 400 species of phytophagous
insects and mites have been reported on mango
in different regions of the world, among them
scale insects (Hemiptera: Coccomorpha) (Reddy
et al. 2018). Scale insects are sap-sucking plant
parasites that can be found almost anywhere that
plants grow. Currently, there are at least 8194
described species, classified in 50 families (Gar-
cia Morales et al. 2016).

Armored scale insects (Hemiptera: Coc-
comorpha: Diaspididae) comprise the most
diverse family of scale insects, with over 2600
species (Garcia Morales ef al. 2016, Normark et
al. 2019). They have been identified as pests of
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se recolectaron en la localidad de San Rafael,
ubicada en el canton central de la provincia de
Alajuela en la Gran Area Metropolitana de Costa
Rica. Los insectos encontrados en las hojas se
examinaron bajo un estereoscopio, se contaron y
clasificaron de acuerdo con la condicion de sus
cubiertas, lo que brindé evidencia de actividad
de cualquier enemigo natural. Se realizaron
montajes en portaobjetos de algunas hembras
adultas y se examinaron en un microscopio
de luz. Resultados. La cochinilla armada se
identifico como A. tubercularis, la frecuencia
de ocurrencia fue de 90% en los arboles de
mango muestreados, donde el 12% de las
hembras adultas estaban depredadas y el 2,5%
parasitadas. Conclusion. A. tubercularis se
registrd por primera vez en Costa Rica. Futuras
investigaciones sobre la dindmica poblacional
y sobre los enemigos naturales brindaran
informacion 1til para implementar estrategias de
control adecuadas.

perennial plants worldwide and are among the
world’s most invasive species (Miller y David-
son 2005). Around 73 species of armored scale
insects are associated with mango worldwide,
and among them Aulacaspis tubercularis New-
stead is one of the most serious pests of mangos
in many parts of the world (Garcia Morales et al.
2016). This species, known as the white mango
scale, affects the commercial value of fruits and
their export potential wherever it is present (Lo
Verde et al. 2020, del Pino et al. 2020). In the
present work, we report for the first time the
occurrence of 4. tubercularis in Costa Rica.

MATERIALS AND METHODS

Surveys were conducted in San Rafael,
which is located in the central canton of Ala-
juela province in the Greater Metropolitan Area
of Costa Rica (Figure 1). A total of eleven sites
were sampled: the first, where Aulacaspis tuber-
cularis was initially seen, was sampled in March
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2020, and the remaining ten were sampled
in September 2022. Infested leaves were col-
lected, kept in the Entomology Laboratory of
the Biology School at the University of Costa
Rica and observed under a stereomicroscope
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Olympus SZ61. Insects found on leaves were
photographed and were put in ethanol (70%).
Slide mounts of some adult females were pre-
pared following the procedures described by
Watson and Chandler (2000).
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Figure 1. Location of the trees sampled in San Rafael town

Slide mounted specimens were examined
with transmitted light using a Swift SW350T
Microscope (Swift Optical Instruments, Inc.).
Specific identification was confirmed using the
keys given in Watson (2002) and Wei et al.
(2016). Specimens are deposited in the Zoology
Museum of the University of Costa Rica. In
order to estimate percent of parasitism and
predation, adult females in the samples were
examined under a stereomicroscope. In many
cases the scale insects themselves were missing,
but the condition of their wax covering provided
evidence of activity by natural enemies. As
described by Tooker and Hanks (2000), a circular

2023

in the city of Alajuela, Costa Rica, 2022.

hole in the wax covering is evidence of success-
ful emergence by a parasitoid wasp whereas a
ragged hole is evidence of predation by an insect
with chewing mouthparts. Adult females that had
apparently been killed by fungi were excluded.

RESULTS AND DISCUSSION

The armored scale was identified as
Aulacaspis tubercularis (Diaspididae) (Figures 2
and 3). As indicated by Watson (2002), in life the
exposed body of a gravid adult female is 1.5-2.0
mm long and brownish colored (Figure 2a). The
scale cover of the adult female is approximately
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circular, white and/or transparent, with dark,
oval exuviae (Figure 2b). A. tubercularis was
found infesting fruits (Figue 2c), leaves (Figure
2d) and trunk; as has been reported previously

(Lo Verde et al. 2020, del Pino et al. 2022). Other
Diaspididae identified on the sampled mango
trees included Pseudaonidia trilobitiformis
(Green) and Ischnaspis longirostris (Signoret).

Figure 2. Live Aulacaspis tubercularis on mango: a. Adult female b. Female scale cover; c. Mango fruit infested with
A. tubercularis; d. A. tubercularis on mango leaf. Alajuela, Costa Rica, 2020.

The slide-mounted adult female has a
swollen, angular or quadrate prosoma, with the
body widest at the prominent lateral tubercles,
almost level with anterior spiracles (Figure 3a);
the posterior spiracles are usually associated with
spiracular pores; gland spines and macroducts are
absent from the thorax and head. The pygidium

has median lobes linked by internal sclerotiza-
tion (zygotic), without any setae or gland spines
between their bases (Figure 3b); with a pair of
elongate scleroses on the base of L1; only 1 dor-
sal macroduct present on abdominal segment VI
(Figure 3c) (Watson 2002, Wei et al. 2016).

Figure 3. Slide-mounted adult female of Aulacaspis tubercularis: a. Whole body; b. Pygidium with arrow indicating zygotic
median lobes without any setae or gland spines between their bases; c. Abdominal segments VI-VIIIL.
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Aulacaspis tubercularis was found on
90% of the mango trees sampled. Evxamination
of the scale covers for signs of mortality due to
natural enemies showed that 12% of the adult
females had evidence of predation and 2.5% had
evidence of parasitization (Table 1). However,

Table 1.
in Alajuela, Costa Rica, 2022.

these are undoubtedly subestimates of actual
mortality since evidence of host feeding by adult
parasitoids and predation by arthropods with
piercing mouthparts is more difficult to detect
(Abram et al. 2019).

Percent frequency of Aulacaspis tubercularis, mean percentage of predation and parasitism on mango trees sampled

Mean Standard Error (SE)
Frequency of occurrence (%) 90.00 -
Predation (%) 12.04 3.76
Parasitism (%) 2.50 2.50
CONCLUSION ACKNOWLEDGMENTS

The armored scale Aulacaspis tubercu-
laris was recorded for the first time in Costa
Rica, affecting 90% of the mango trees examined
in an urban environment in the town of San Rafael
in the city of Alajuela. This species has previously
been recorded from 73 countries including the
United States, Mexico, Colombia, Venezuela
and several Caribbean countries (Garcia Morales
et al. 2016). The previous report from Central
America is El Salvador, Honduras and Guate-
mala (Natural History Museum 2022, Azrag et
al. 2022). A. tubercularis is associated with 37
genera of plants in 22 families, often becoming
extremely numerous, and this species therefore
has considerable quarantine importance (Wat-
son 2002, Garcia Morales et al. 2016). Further
investigations on the population dynamics and
natural enemies are needed to provide useful
information in order to implement adequate con-
trol strategies.
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