BRraziLIAN 4=
JOURNAL oF
BioLocy*

Notes and Comments

ISSN 1519-6984 (Print)
ISSN 1678-4375 (Online)

First Record of Cactoblastis cactorum Berg, 1885 (Lepidoptera:
Pyralidae) in Hylocereus lemairei (Hook.) Britton & Rose and H.
costaricensis (F.A.C. Weber) Britton & Rose (Cactaceae) in Brazil

A.T. Hoshino** “*'| H. G. Androcioli® ., J. H. Caviglione®

,P. A. M. Auler®

and A. O. Menezes-Junior?

aUniversidade Estadual de Londrina - UEL, Departamento de Agronomia, Laboratério de Entomologia, Londrina, PR, Brasil
bInstituto de Desenvolvimento Rural do Parand - IAPAR-EMATER, Area de Protecéio de Plantas, Laboratério de Entomologia, Londrina, PR, Brasil

The dragon fruit Hylocereus (A. Berger) Britton & Rose
(Cactaceae), is an endemic genus of the subtropical and
tropical regions of the Americas (Le Bellec et al., 2006).
The four most cultivated species of dragon fruit in the
world are H. undatus (Haw.) Britton & Rose, H. costaricensis
(F.A.C Weber) Britton & Rose, H. monacanthus (Lem.)
Britton & Rose, and H. megalanthus (K. Schumann ex Vaupel)
Ralf Bauer (Ortiz-Herndndez and Carrillo-Salazar, 2012).
Currently, dragon fruit is cultivated in Oceania, Americas,
Europe, and Asia (Mizrahi and Nerd, 1999; Nerd et al., 2002;
Nobel and De la Barrera, 2002). In Brazil, the amount of
dragon fruit commercially produced rose from 103 tons in
2009 to 953 tons in 2018, indicating an increasing market
for this fruit (PROHORT, 2019).

Dragon fruit production may be constrained by about
65 potential pest species belonging to eight arthropod
orders (Drew and Hancock, 1994; Hoa et al., 2006;
Delgado et al., 2010; Ramirez-Delgadillo et al., 2011;
USDA, 2011; Marques et al., 2012; Ortiz-Hernandez and
Carrillo-Salazar, 2012; Choi et al., 2013; DAWR, 2017; Jaya,
2018; Carrillo et al., 2019). The members of the order
Lepidoptera appear to have a secondary role as dragon
fruit pests, as only seven species in five families have
been reported as pests: Cactoblastis cactorum Berg, 1885
and Ephestia elutella (Hiibner, 1796) (both Pyralidae),
Conogethes sp. Meyrick, 1884 and Maracayia chlorisalis
(Walker, 1859) (both Crambidae), Conopomorpha sp.
Meyrick, 1885 (Gracillaridae), Orgyia sp. Ochsenheimer,
1810 (Lymantriidae) and Spodoptera litura (Fabricius, 1775)
(Noctuidae) (USDA, 2011; Ortiz-Hernandez and Carrillo-
Salazar, 2012; Choi et al., 2013; Galette, 2015).

The genus Cactoblastis Ragonot 1901, (Pyralidae)
comprises five species of South American origin (Mann,
1969; McFadyen, 1985). The larvae of the species feed on
cacti of the genera Cylindropuntia (Engelm.) F. M. Knuth,
Cereus Mill., Eriocereus (A.Berger) Riccob., and Opuntia
Mill. (Zimmermann et al., 2004). Cactoblastis cactorum,
endemic to northern Argentina, southern Brazil, Paraguay,
and Uruguay (Mann, 1969; McFadyen, 1985), is the best
known species. Owing to its use in biological control of
Opuntia spp., it has the widest geographical distribution

and has been introduced into Australia, South Africa,
and Hawaii (Zimmermann et al., 2001). Intentional or
accidental introduction of this moth in different regions
has increased its geographical distribution and promoted
its adaptation to new cactus species (Hight et al., 2002;
Briano etal., 2012), putting at risk several species native to
the USA, Caribbean, and Mexico (Zimmermann et al., 2001;
Bravo-Avilez et al., 2019). Currently, C. cactorum occurs
in countries in the Neotropical, Nearctic, Ethiopian, and
Australian regions (Stiling, 2002). There are only two
reports, both in the Nearctic region, on the association
between C. cactorum and the genus Hylocereus in field
conditions, presented by Galette (2015); however, they
are based on personal communication of unpublished
data. In this study, we report the occurrence of C. cactorum
attacking dragon fruit plants. This is the first record of
C. cactorum as a potential pest of Hylocereus lemairei (Hook.)
Britton & Rose and H. costaricensis in Brazil.

Larvae of C. cactorum were observed to attack dragon
fruit plants during the year 2019 in multiple localities in
Parana State: Centendrio do Sul (22°44'41"S; 51°36'12"W),
Ibipora (23219'46"S; 51°02'19"W), Rolandia (23°12'37"S;
51222’00"W), Umuarama (23259'10”S; 53239'32"W), and
Paranavai (23°05’47"S; 52°26’18”W). In the first two
locations, the plants were kept in a garden (two to eight
plants), whereas the other locations were commercial
plantations containing up to 200 plants of H. costaricensis,
H. lemairei, and H. undatus. The adults obtained were
identified by Lepidoptera specialist Dr. Vitor Osmar Becker.
Voucher specimens are deposited in the entomology
collection at the Instituto de Desenvolvimento Rural do
Parana - IAPAR-EMATER (IDR-Parand) in Londrina, PR.

Field surveys of dragon fruit were performed, verifying
that C. cactorum-inflicted injuries begin with small yellowish
portions in the cladodes (Figure 1A). These yellowish
portions increase in size and acquire brown tones with
small circular holes plugged by a thin layer of “silk” with
nearby debris and dried frass (Figure 1B). Subsequently,
the cladodes become translucent due to the consumption
of the internal tissue, leaving only the vascular bundle
and epidermis (Figure 1C). These observations are similar
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Figure 1. Dragon fruit damage, larvae and adult of Cactoblastis cactorum Berg, 1885. (A) Initial lesion on cladode; (B) Advanced stage
lesion with necrotic areas and debris plus dried frass; (C) Remains of completely consumed cladode with only the epidermis and
vascular system remaining; (D) Plant basis with lesion; (E) Migration of 5" and 6% instar caterpillars to upper cladodes; (F) Second
instar caterpillars consuming the cladode; (G) Cocoons; (H) Adult moth; (I) Eggs stick on a cladode thorn.

to those by Mann (1969) on cacti of the genus Opuntia.
The C. cactorum attack begins in cladodes close to the ground
(Figure 1D), with up to 40 caterpillars involved (Figure 1F).
After consumption of the inner tissues of the lower cladode,
the caterpillars in advanced instars migrate externally and
randomly to the upper cladodes of the plant (Figure 1E,
indicated by red arrow), with an average of five fifth instar
caterpillars per damaged cladode. In commercial sites,
with more than one species of dragon fruit, damage was
observed only on H. lemairei and H. costaricensis, whereas
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H. undatus plants were not damaged, even in intercropping
systems. Overall, 32% of plants belonging to H. costaricensis
had damaged cladodes, with an average of three damaged
cladodes per plant. When the attack occurred on young
plants, they did not develop and did not produce fruits
(personal communication from producers). However, the
reduced production among plants in full production was
not quantified, and further studies are needed to investigate
this issue.
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In a preliminary free-choice laboratory test, the
caterpillars collected from commercial areas fed on both
cladodes of H. costaricensis and H. undatus until they
reached adulthood, corroborating the report of Galette
(2015), which indicates that C. cactorum has the ability to
use two species of dragon fruit as a host plant. The absence
of damage on H. undatus in commercial areas is most likely
due to the oviposition non-preference of C. cactorum adults.

In the laboratory, second instar caterpillars (Figure 1F)
from Ibipora fed on H. lemairei cladodes. Eighty-three days
later, the caterpillars formed puparia with silk threads
(Figure 1G), and the adults emerged 24 days afterward
(Figure 1H). They laid “egg sticks” on the thorns of cladodes
of H. lemairei, using it as their host plant (Figure 1I).
The number of eggs per “egg stick” ranged from 16 to 69,
and this variation was also reported by Mann (1969), who
believed female age to be one of the causes of this variation.

The cultivation of dragon fruit for commercial purposes
in areas where C. cactorum occurs together with a reduced
population of native host cacti may have induced these
lepidopterans to adapt and start feeding on Hylocereus
species. Thus, our report on the occurrence of C. cactorum
on dragon fruit plants qualifies C. cactorum to be considered
a potential pest, especially when dragon fruit is grown
within the geographical distribution range of the moth.
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