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Abstract.—We provide a compilation of 158 species of mealybugs that are either a pest
or threat to United States agriculture. Included for each species, where applicable, is
reference to: the United States origin and date of introduction; whether it is established
in the United States; its pest or threat status in the United States along with a validation

citation; its principle hosts; and its biogeographical region of origin.
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Mealybugs (Pseudococcidae) are major
agricultural pests and pose serious problems
when introduced into new areas of the
world without natural enemies. In recent
years, it has become increasingly obvious
that introduced species have a major eco-
nomic and esthetic impact on plants. Public
concern stimulated Congress to develop a
report on the subject (Office of Technology
Assessment 1993) and a Presidential initia-
tive (Executive Order 13112) to seek a so-
lution to this problem is currently under-
way. Scale insects are notorious invaders
because they are small, often live in con-
cealed habitats, and frequently are trans-
ported on commodities that are common in
international commerce. Mealybugs are a
group of scale insects that are of special
interest because of the recent introduction
of four pest species in the United States.
They are: the pink hibiscus mealybug, Ma-
conellicoccus hirsutus (Green) (California
1999), the papaya mealybug, Paracoccus
marginatus Williams and Granara de Wil-

link (Florida 1998), the vine mealybug
Planococcus ficus (Signoret) (California
1994), and the banana mealybug Pseudo-
coccus elisae Borchsenius (Florida 1995).
The origin of recent California infestations
of P. ficus is not clear. This species was
collected in several localities in the south-
eastern United States beginning in 1924,
but was always found on fig trees (Ficus
carica L.). It has not been recollected since
1959 and was never collected east of Texas.
The infestation in California is only on
grapes and has not been found on figs. It is
likely that the California infestation is from
an overseas source and not from the eastern
United States,

Since invasive species are a major issue
in U.S. agriculture, and with several recent
introductions of pest mealybug species, we
decided to investigate several parameters
concerning invasive mealybug species. Our
objectives were: 1) to develop a preliminary
list of the pest mealybug species of the
world; 2) to provide a list of introduced and
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pest mealybugs of the United States; 3) to
ascertain which of the species in the pre-
vious two objectives are introduced or na-
tive to the United States; 4) to examine data
provided by the United States Department
of Agriculture, Animal and Plant Health In-
spection Service-—Plant Protection and
Quarantine (USDA, APHIS-PPQ) concern-
ing the most commonly intercepted mealy-
bug species at the United States ports-of-
entry; and 5) using this information, to try
to understand which mealybugs are most
likely to invade the United States in the fu-
ture.

MATERIALS AND METHODS

Executive Order 13112 established the
National Invasive Species Council and pro-
vided a definition of an invasive species as:
“... a species that is 1) non-native (or
alien) to the ecosystem under consideration
and 2) whose introduction causes or is like-
ly to cause economic or environmental
harm or harm to human health.” This def-
inition not only includes alien species to the
United States but also encompasses native
species. The definition also has an econom-
ic or potential economic component. Using
this definition, the grape mealybug, Pseu-
dococcus maritimus (Ehrhorn) would be an
example of an invasive species in the Unit-
ed States even though it likely is native.
The definition that we use is a bit more sim-
plistic. We consider invasive species to be
those that are not native to the United States
(alien or adventive) regardless of economic
harm.

To make a table of pest mealybugs of the
world, we have used a broad definition of
the term “‘pest.”” Essentially, if a species is
described in the literature as a pest, or as
causing damage, or being controlled, or of
economic importance, we have included it
in the list. Our perspective for this paper
has focused on the impact or potential im-
pact of a pest mealybug in the United
States. For example, Antonina pretiosa Fer-
ris is known only from bamboo, and there-
fore, is considered to have relatively minor
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pest potential in the United States; it may
be far more important in areas of the world
where bamboo is a predominant component
of the natural or ornamental vegetation.
Conversely, Pseudococcus cryptus Hempel
occurs on an array of agricultural crops that
are important to the United States economy
and is considered a major threat. The term
“threat’” is used for species that are consid-
ered pests but do not occur in the United
States. For adventive species, we have ap-.
proximated the United States date of intro-
duction by searching the literature for the
earliest collection record or have examined
specimens in the National Entomological
Collection of the National Museum of Nat-
ural History, in Beltsville, Maryland for the
earliest record. Obviously, these dates are
only estimates of when the species first in-
vaded the United States. It is difficult to
determine the zoogeographic area of origin
for some species. It is clear that they are
from the old or new world, but it is not
always evident from which area. In some
cases, we have simply made an educated
guess based on the current distribution of
the species, the distribution of what appears
to be its closest relatives, and the natural
distribution of its primary host plants. We
have used the same criteria to determine if
a particular species is native to the United
States. In several instances, it is not clear,
e.g., Phenacoccus gossypii Townsend and
Cockerell or P. dearnesii King.

RESULTS

Table 1 provides information on 158
mealybug species. Since the table includes
six species that have been introduced into
the United States but are not considered
pests, we estimate that there are 152 mealy-
bugs that represent either a pest or threat to
the United States agriculture. In the United
States, there are 66 pest mealybug species,
19 are considered to be native. Therefore,
47 mealybug pests in the country are in-
vasive species. Based on information pre-
sented in ScaleNet on the Pseudococcidae
by Ben-Dov and German (2001), there are
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Number of species introduced

Fig. 1.

350 species of mealybugs in the United
States; thus, the adventive component of the
mealybug fauna in the United States is ap-
proximately 13%. With the exception of the
1980’s, every decade since the 1880’s has
seen the introduction of at least 2 species
of mealybug pests (Fig. 1). Two periods,
the 1910’s and the 1990’s, witnessed the
greatest number of introduced mealybug
pests (9 and 7 species, respectively).

A summary of the area of origin of all
invasive species in the United States is as
follows: Palearctic Region—17 U.S. invad-
ers, 4 of which are considered non-pest ad-
ventives; Neotropical Region—12 U.S. in-
vaders, none are considered non-pest ad-
ventives; Oriental Region—7 U.S. invaders,
one is considered a non-pest adventive;
Australasian Region—4 U.S. invaders, one
is considered a non-pest adventive; Afro-
tropical Region—3 U.S. invaders, none are
considered non-pest adventives; and Nearc-
tic Region outside of the U.S.—4 U.S. in-
vaders, none are considered non-pest ad-
ventives.

Examination of the origin of pest mealy-

Introduction of mealybug pests into the United States from 1880—1999.

bugs worldwide provides the following to-
tals: from the Palearctic Region, 46; Nearc-
tic Region, 27; Neotropical Region, 25;
Oriental Region 23; Afrotropical Region,
19; and from the Australasian Region, 18.
Host characteristics of these pests include:
22% polyphagous; 20% on grasses; 16% on
citrus/tropical fruits; 6% on coffee; and the
remainder are not polyphagous and occur
on various other hosts. Based on the char-
acteristics of the highest pest mealybug dis-
tributions and greatest frequency of host
plants, a list of 10 species most likely to
invade the United States has been deter-
mined. These species include: Cataenococ-
cus hispidus (Morrison), Dysmicoccus neo-
brevipes Beardsley, Heliococcus bohemicus
Sulc, Nipaecoccus viridis (Newstead),
Phenacoccus avenae Borchsenius, Phena-
coccus azaleae Kuwana, Planococcus lila-
cinus (Cockerell), Planococcus minor
(Maskell), Pseudococcus cryptus Hempel,
and Rastrococcus iceryoides (Green).
Interception records from the past five
years from the USDA, APHIS-PPQ also
were searched. A list of the 10 species in-
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tercepted most frequently at U.S. ports-of-
entry are: Cataenococcus hispidus (Morri-
son); Dysmicoccus bispinosus Beardsley;
Dysmicoccus mackenziei Beardsley; Dys-
micoccus neobrevipes Beardsley; Maconel-
licoccus hirsutus (Green); Palmicultor pal-
marum (Ehrhorn); Paracoccus marginatus
Williams and Granara de Willink; Plano-
coccus kraunhiae (Kuwana); Planococcus
lilacinus (Cockerell); and Planococcus mi-
nor (Maskell). Comparison of the two lists
reveals four species that are common to
both. They are: Cataenococcus hispidus;
Dysmicoccus neobrevipes; Planococcus lil-
acinus; and Planococcus minor. We suggest
that these species are most likely to be the
next invasive mealybugs into the United
States. ’

DiscuUsSION

Our data indicate that the decades start-
ing in 1910 and 1990 had the largest num-
ber of mealybug introductions. We specu-
late that the first peak occurred because of
implementation of the Plant Quarantine Act
in 1912. At this time, new inspection pro-
cedures were started causing the detection
of many insect contaminants in import
commodities at U.S. ports-of-entry. In-
creased detection caused the development
of strategies to reduce the risk of introduc-
tion of the potential invasive species. We
suspect that the recent increase in world
trade and the difficulty of inspecting large
volumes of containerized imports may ex-
plain the larger number of mealybug estab-
lishments in the 1990’s.

Our findings provide predictions about
the most likely mealybug species to be in-
troduced into the United States in the future
and give procedures that may help others
make predictions about the next invasive
mealybug in other countries. Another cri-
terion for predicting invasive species prob-
lems that was not considered here might in-
clude examination of all polyphagous spe-
cies that have several agricultural hosts. A
final observation: although invasive species
are not always economic before they invade
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a new area, examination of the list of U.S.
invaders reveals that most were considered
to be at least minor pests before they were
invasive in the U.S.
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