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Abstract

The pink hibiscus mealybug (PHM), Maconellicoccus hirsutus (Green) (Hemiptera: Pseudococcidae) and the associated
hymenopterous parasitoid, Anagyrus kamali Moursi, 1948 (Hymenoptera: Encyrtidae), are reported for the first time
in Brazil. Specimens of the PHM were collected on nine hosts plants, Annona muricata L. (Anonnaceae), Glycine
max (L.) Merr. (Fabaceae), Centrolobium paraensis Tul. (Fabaceae), Inga edulis Mart. (Fabaceae), Hibiscus rosa-
sinensis L. (Malvaceae), Psidium guajava L. (Myrtaceae), Averrhoa carambola L. (Oxalidaceae), Citrus sinensis (L.)
Osbeck (Rutaceae) and Solanum lycopersicum L. (Solanaceae), in four municipalities in the north-northeast of the
state of Roraima. The plants C. paraensis, 1. edulis and C. sinensis are recorded for the first time as a hosts for PHM.
Characteristic injuries observed on the host plants infested by PHM and suggestions for its management are presented.

Keywords: pink hibiscus mealybug, quarantine pest, invasive species, geographical distribution, hosts plants.

Primeiro registro de Maconellicoccus hirsutus (Green, 1908)
(Hemiptera: Coccoidea: Pseudococcidae) e do parasitoide associado,
Anagyrus kamali Moursi, 1948 (Hymenoptera: Encyrtidae), no Brasil

Resumo

A cochonilha rosada do hibisco (PHM), Maconellicoccus hirsutus (Green) (Hemiptera: Pseudococcidae) e o himendptero
parasitoide associado, Anagyrus kamali Moursi (Hymenoptera: Encyrtidae), sdo registrados pela primeira vez no Brasil.
Exemplares dessa cochonilha foram coletados em nove plantas hospedeiras — Annona muricata L. (Anonnaceae); Glycine
max (L.) Merr. (Fabaceae); Centrolobium paraensis Tul. (Fabaceae); Inga edulis Mart. (Fabaceae); Hibiscus rosa-
sinensis L. (Malvaceae); Psidium guajava L. (Myrtaceae); Averrhoa carambola L. (Oxalidaceae); Citrus sinensis (L.)
Osbeck (Rutaceae); Solanum lycopersicum L. (Solanaceae) —, em quatro municipios do norte-nordeste do Estado de
Roraima. As plantas C. paraensis, I. edulis e C. sinensis sdo registradas pela primeira vez como hospedeiras para
PHM. Injudrias caracteristicas apresentadas pelas plantas hospedeiras infestadas pela cochonilha rosada e sugestoes
para o seu manejo sao apresentados.

Palavras-chave: cochonilha rosada do hibisco, pragas quarentendrias, espécies invasivas, distribui¢do geogréfica,
plantas hospedeiras.

1. Introduction

The Pink Hibiscus Mealybug (PHM), Maconellicoccus
hirsutus (Green, 1908) (Hemiptera: Pseudococcidae) is
a polyphagous species of Pseudococcidae that feeds on
a wide range of ornamental and agricultural host plant
species distributed in 218 genera of 76 botanic families
(Ben-Dov et al., 2011).

Macroscopically the body of the adult female of
M. hirsutus is elongate oval, red-brown to orange-pink in
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colour, usually 2.5-4.0 mm long, and is covered by white
mealy wax. The mealy test has no bare areas on the dorsum
and no conspicuous lateral wax filaments, characteristics that
separates PHM from most other common Pseudococcidae
(EPPO, 2005; Miller et al., 2011).

During oviposition, the female secretes a white wax
ovisac of irregular shape resembling cotton, on which
eggs are laid. Each female may deposit less than 100 to
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more than 600 eggs over a period of about one week,
depending on the host plant species or food substrates
(Ghose, 1972; Chong et al., 2008). The eggs are initially
orange in colour, turning pink on maturity. Adult males are
orange in colour, smaller than the females, with a pair of
wings and two waxy caudal filaments; do not feed, living
only a few days to mate (Stibick, 1997).

The PHM’s toxic saliva and direct feeding cause
various injuries in the host plants (Francis-Ellis, 1995).
The injuries that characterise the presence of this particular
mealybug on the host plants are distorted leaves and shoots,
described as ‘bunchy-top’ deformation by Kairo et al.
(2000); exhibited by hibiscus and by other host plants as
citrus and cotton, but seems to be no rule to all host plants
(Meyerdirk et al., 2002). Other injuries of the infested hosts
include branch dieback, branch stunting and distortion,
deformation or wilt and fall of flowers resulting in abnormal
or non-development of fruits that may drop prematurely,
thereby reducing the production and commercial value
(Francis-Ellis, 1995; Meyerdirk et al., 2002).

The dispersion of this insect can occurs locally by
crawlers, 0.3 mm long, and ovisacs, readily transported
by wind or animals. The adult females and immatures
have been known to travel short distances to get other
host plants in adjoining fields. However the spreading
over long distances is done mainly through transport by
the host plants and, less frequently, via transport of fruits
and flowers (Chang and Miller, 1996; EPPO, 2005).

Maconellicoccus hirsutus is probably native to Southern
Asia and was described from samples collected in India,
in 1908, on an undetermined shrub. This scale insect first
spread into the Old World and later to the New World,
mainly to tropical and subtropical parts (Williams, 1986,
1996). Currently this pest is known in Asia, West Indies,
Northern Africa, Australia, the Pacific Islands, Southern
USA, Central America and northern South America (Ben-
Dov et al., 2011).

In the Neotropical region, the PHM was reported in
Grenada, Trinidad and St. Kitts in the early 1990’s and
quickly spread to at least 16 other islands of the Caribbean
(Chang and Miller, 1996). In 1997, the PHM was reported
in French Guiana, South America (Matile-Ferrero et al.,
2000), and later recorded for other neighbouring countries as
Republic of Guyana (USDA, 1997), Venezuela (Cermeli et al.,
2002) and Colombia (Kondo et al., 2008). In 1999, it was
also recorded in Belize and Mexico (Miller, 1999).

Tambasco et al. (2000) had already warned about the
risk of entry of the PHM in Brazil due to the introduction
in neighbouring countries. The present paper aims to
report M. hirsutus for the first time to Brazil, as well
as its parasitoids, dispersion and others host plants in
Roraima State.

2. Material and Methods

Samples suspected to contain specimens of the PHM
were originally collected, on leaves, buds and flowers of
the H. rosa-sinensis, by the first author (A.L.M.J.), in the
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municipalities of Boa Vista (02° 48> 58.8” N and 60° 40’
41.9” W), Bonfim (03° 21’ 22.2” N and 59° 49’ 53.6”
W) and Pacaraima (04° 28’ 39.9” N and 61° 08’ 44.8”
W), all in the state of Roraima, Brazil, in October 2010.
Almost a year later, other samples suspected to be the
PHM were collected on new hosts: one in the municipality
of Normandia (03° 52’ 36.7” N and 59° 38” 00.8” W),
infesting fruits, buds and leaves of Annona muricata L.
(Anonnaceae), collected by agricultural technicians of the
Brazilian Institution, Ministério da Agricultura, Pecudria
e Abastecimento (MAPA), in August 2011; and seven
samples were collected by the fourth author (E.G.F.M.), of
which four in the municipality of Boa Vista: on seedlings
of Centrolobium paraensis Tul., Fabaceae, in September
2011; on buds of seedlings of the Solanum lycopersicum
L., Solanaceae, in January 2012; on leaves and pods of the
Glycine max (L.) Merr., Fabaceae, in February 2012 - 02°
45’ 25.0” N and 60° 43° 47.7” W and on leaves and fruits
of the Inga edulis Mart., Fabaceae, in April 2012 - 02°
49’ 55.6” N and 60° 42* 50.4” W; and three samples in
the municipality of Normandia: on leaves of the Psidium
guajava L., Myrtaceae; on leaves and fruits of the Averrhoa
carambola L., Oxalidaceae; on leaves of the orange, Citrus
sinensis (L.) Osbeck (Rutaceae), in April 2012 - 03°
53’00.5”N and 59° 38’ 25.1” W.

In order to investigate the possible spread of the PHM
in the state of Roraima, agricultural technicians of MAPA
inspected potential host plants, as H. rosa-sinensis and
Malvaviscus arboreus Cav. (Malvaceae), in 91 localities
of the municipalities located toward the south of the state,
Cantd, Caracarai, Caroebe, Iracema, Mucajai, Sdo Joao
da Baliza, Sdo Luiz do Anaud and Roraindpolis, between
November and December 2011.

Part of the samples were stored in vials filled with
75% ethanol and the other part were placed in glass tubes,
closed with cotton until the emergency of the parasitoids,
and posteriorly stored in 100% ethanol. The mealybugs
and the hymenopterous were identified respectively by
the authors (A.L.B.G.P. and A M.P.D.).

The mealybugs were mounted on microscopic slides
following the methodology described by Gullan (1984)
and identified according morphological characteristics of
the adult female as described by (Miller 1999; Miller et al.,
2011); the hymenopterous parasitoids were identified using
Noyes and Hayat (1994). The specimens were deposited
at the Universidade Federal de Sao Carlos, Sao Carlos,
Sao Paulo, BR, and in the scale insect collection of the
USDA-APHIS, Beltsville, USA.

A mealybug colony of PHM was reared and kept in the
laboratory, at Embrapa in Roraima, to verify the possible
occurrence of males.

3. Results

Pseudococcids collected in the municipalities of
Bonfim and Pacaraima, on H. rosa-sinensis; in Boa Vista,
on H. rosa-sinensis, C. paraensis, G. max, S. lycopersicum
and 1. edulis; and in the municipality of Normandia, on
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A. muricata, A. carambola, P. guajava and C. sinensis, were
confirmed as PHM (Figure 1). The plants C. paraensis,
L. edulis and C. sinensis are recorded for the first time
as a hosts for PHM. This pest was not found in samples
collected in the municipalities located in the south of the
state of Roraima.

The injuries presented on the infested plants by
M. hirsutus (Figure 2) were similar to those already
described as ‘bunchy-top’ deformation (Figure 3) by
Kairo et al. (2000). The eggs wrapped by the wax ovisac
and all instars (Figures 4, 5) of M. hirsutus were found on
deformed terminals of the host plant. Adult males were
observed just next to the colonies of females of the PHM
on H. rosa-sinensis collected in the field and from colonies
reared in laboratory.

The parasitoid associated with the PHM was identified as
Anagyrus kamali Moursi, 1948 (Hymenoptera: Encyrtidae)
(Figures 6, 7) and it emerged from specimens collected
on H. rosa-sinensis and G. max in Boa Vista.

4. Discussion

In many countries, the PHM is not a problem, because
itis chiefly restricted to Hibiscus, possibly due to efficient
control by natural enemies (Meyerdirk et al., 2002).
However, some regions have shown significant losses due
to this pest, mainly in southern Asia and Egypt, where the
PHM has a long history as a serious pest of agricultural,
horticultural, and fibre crops, and more recently has become
a pest in the Caribbean (Williams, 1986; Kairo et al.,
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Figure 1. Map of the State of Roraima indicating the points in each municipality* and host plants where Maconellicoccus

hirsutus (Green, 1908) was collected.

*Pacaraima, Hibiscus rosa-sinensis; *Normandia, Annona muricata, Psidium guajava, Averrhoa carambola, Citrus
sinensis; *Bonfim, Hibiscus rosa-sinensis;, *Boa Vista, Hibiscus rosa-sinensis, Inga edulis; *Boa Vista, Centrolobium

paraensis, Solanum lycopersicum and Glycine max.
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Figure 2. Adult females of M. hirsutus. Photo: Marsaro
Junior, A.L.

Figure 5. Colony of M .hirsutus on leaves, shoots and floral
buttons of the H. rosa-sinensis. Photo: Marsaro Janior, A.L.

Figure 3. Typical injury presented by host plants infested
by M. hirsutus, ‘bunchy-top’ deformation. Photo: Marsaro
Jtnior, A.L.

Figure 6. Adult female of A. kamali, hymenopteran
parasitoid associated with M. hirsutus. Photo: Penteado-
Dias, A.M.

05—

Figure 4. Figure 4. Ovissaco with eggs of M. hirsutus.  Figure 7. Adult male of A. kamali, hymenopteran parasitoid
Photo: Marsaro Junior, A.L. associated with M. hirsutus. Photo: Penteado-Dias, A.M.
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2000; Chong, 2009). In Grenada, Central America, the
PHM caused estimated losses ranging from 3.5 to 10
million dollars in 1996/1997 season (Meyerdirk et al.,
2002). If not controlled, the PHM could potentially cause
estimated losses of $750 millions/yr and $5 billions over
10 yr to agriculture in the United States (Moffitt, 1999
apud Chong, 2009).

In the state of Roraima, one year after the detection of
the PHM, it was found only in four municipalities located
in the north-northwest of the state (Figure 1), mainly in
urban areas, but it has not been found yet in commercial
plantations in rural areas, however, the number of host
plants has increased, showing a good adaptation of the
species in the region.

Methods to control the PHM include the use of
insecticides, cultural practices, and biological control
(Chang and Miller, 1996). The PHM is difficult to control
by traditional chemical management because the insect
lives in protected conditions: the body is covered by a
mealy waxy layer and their eggs are protected within a
filamentous secretion (the ovisac) (Kairo et al., 2000);
and by the cryptic behaviour of mealybugs that are found
aggregated in protected parts of their host plant which
difficults a thorough coverage of pesticide applications
(Chong, 2009). Biological control using parasitoids and
predators, seems to be the most feasible control alternative.
There are several control programmes under development
in regions where the PHM has settled, with promising
results (Kairo et al., 2000; Meyerdirk et al., 2002). The
predators are mainly species of Coccinellidae (Coleoptera),
Cecidomyiidae and Drosophilidae (Diptera), and the
parasitoids include species of Aphelinidae, Encyrtidae,
Pteromalidae and Signiphoridae (Hymenoptera).

The parasitoid, A. kamali, associated with the PHM
in Roraima, was probably introduced together with the
pseudococcid. This parasitoid was introduced from China,
together with other parasitoids and predators into the
Caribbean Islands in a Biological Control programme, and
proved to be one of the most efficient control methods of the
PHM (Chong, 2009). In Roraima, plants of H. rosa-sinensis
attacked by PHM has been regularly monitored and has
been verified high rates of parasitism this mealybug by A.
kamali, indicating that this parasitoid may be contributing
to the regulation of the population of this pest in the state.

Immediately after the confirmation of the identification of
the PHM in Roraima State, the MAPA was communicated,
according to IN 52 of the MAPA (Brasil, 2007). Preventive
measures to reduce the spread of this pest in Brazil are
already being adopted, through the IN 30 of the MAPA
(Brasil, 2011), which prohibits the transport of seedlings
and other propagating material, except seeds and material in
vitro, of any plant species from the state of Roraima to other
Brazilian states. The fruits of host plants, from Roraima,
may only be transported to other states after inspection by
qualified technicians of Agéncia de Defesa Agropecudria
do Estado de Roraima (ADERR) and emission of the
Vegetable Transit Permit (PTV), document permitting the
transit of vegetables, if the PHM is absent on the fruits.

Braz. J. Biol., 2013, vol. 73, no. 2, p. 413-418

For the monitoring of the geographic distribution of
M. hirsutus in Brazil we suggest following the example of
other countries, the use of the delta style traps baited with
sex pheromones, as suggested by Gonzalez-Gaona et al.
(2010).
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