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Mealybugs are soft bodied insects belonging to the
family Pseudococcidae of the order Hemiptera. About 5000
species of mealybug have been recorded from 246 families
of plants throughout the world. Among these, 56 species
have been reported from 15 genera of family Malvaceae,
including cotton and many other plants of economic
importance (Ben Dov, 1994). Phenacoccus solenopsis
Tinsley, was first described from the US where it infested
several ornamental and fruit crops. It has a wide
geographical distribution with its origin in Central America
(Fuchs et al., 1991; Williams and Granara de Willink,
1992). P. solenopsis has been described as a serious and
invasive pest of cotton in Pakistan and India (Hodgson
et al., 2008). It attacked many other plants including
sunflower, vegetables, weeds, ornamentals, etc. (Saini
et al., 2009).

The mealybug feeds on phloem tissue, sucking plant
sap and causing leaves to distort yellow and even die. It
also produces large amount of honeydew. This pest may
be present in the cropping system before the incidence
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of bollworms and the same pesticides used for the
bollworms may be efficient in managing this pest. In a
survey conducted (Nagrare et al., 2009) over 47 locations
in nine cotton-growing states of India showed that two
mealybug species, the solenopsis mealybug, P. solenopsis
and the pink hibiscus mealybug, Maconellicoccus hirsutus
(Green), were found to infest cotton plants. However,
P. solenopsis was found to be the predominant
mealybug species, comprising 95% of the samples
examined. P. solenopsis now appears to be widespread on
cotton in almost all cotton-growing states of the
country. Management of this mealybug is difficult due to
its wide host range, presence of waxy coating on the body
and high reproductive potential (Dhawan et al., 2008).
Hence, the biological control through the use of its
predators is of great importance, since, they have proved
their value in checking so many homopteran pests (Anil
et al., 2008). It is believed that natural control has
played major role in limiting this pest to a minimal level.
The present study was therefore aimed to identify the
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predators and parasitoids for the management of mealybug
P. solenopsis.

A total number of 20 intensive cotton cultivating
villages in the Perambalur district were selected, covering,
two fixed fields during the crop period from September
2009 to March 2010. The incidence was recorded on
20 plants per acre from selected field, sampled diagonally
across the field. The mealybug colonies were closely
observed for species identification and presence of
mealybug mummy containing parasitoid or its emergence
hole. Identification of P. solenopsis was based upon
the presence of short to medium sized waxy filaments
around the body and anal filaments about one-forth the
length of the body and two dark stripes on either side of
the middle “ridge” of the body. This species produces
ovisac which is generally present below the female’s
body. To score the per cent parasitization, total numbers
of mealybugs were counted along with the mealybug
mummies which appeared dark brown in colour. A small
piece of plant containing these mealybug mummies was
kept in plastic jars provided with brass mesh for proper
ventilation for emergence of parasitoids in the laboratory.
Daily observations were made for the emergence of
parasitoids and predators. Parasitized cocoons identified
by reddish brown colour were kept separately in glass
vials with cotton plugs and observed for parasitoid
emergence. During the survey, the predators feeding
on the mealybugs were also recorded. The collected
predators and parasitiods were preserved in 70 % ethanol
in a glass vial and sent for identification to Division of
Entomology, Indian Agricultural Research Institute,
New Delhi.

From the survey conducted about the occurrence
of predators and parasitoids on mealybug P. solenopsis
natural enemies such as Scymnus nubilus mulsant,
Hyperaspis maindroni Sicard, Aenasius bambawalei,
Homalotylus eytelwenii (Ratzeburg), Promuscidea
unfasciativentris, Coccophagus sp. and unidentified species
of coccinellids, lacewing and spiders were recorded.  The
incidence of mealybug started from October while the
incidence of predators and parasitoids started from the
end of November 2010. Among the predators, the
coccinellids, green lacewing and spiders were common in
all the cotton fields but S. nubilus and
H. maindroni were specific to P. solenopsis and was seen
only during the period of mealybug appearance. The per
cent emergence of S. nubilus was highest (68%) during
second week of February and lowest (6%) during last
week of November whereas the highest percentage (18%)
of H. maindroni was recorded during second week
of February and lowest (2%) during third week of March.
Amongst the parasitoids, A. bambawalei was the dominant
one. The highest parasitisation (76%) by A. bambawalei

was recorded during last week of February whereas it
was lowest (8%) during December last week. Similarly,
the highest parasitisation (28%) by P. unfasciativentris
was recorded during third week of February whereas
it was lowest (2%) during March third week. But, the
percent parasitized mealybug by Coccophagus sp. was
was the lowest. The highest of 10 % parasitisation was
recorded during first week of February and lowest
of 2% during December second week and March first
week (Table 1).

From this study, it is concluded that the emergence
of natural enemies was more where the incidence of
mealybug P. solenopsis is higher. Among the predators,
S. nubilus was most common in all mealybug damaged
fields, but, H. maindroni emerged from one or two samples
collected from the district. Also, the common predators
like coccinellids, green lacewing and spiders were higher
in the time of highest mealybug incidence. Among the
parasitoids A. bambawalei and P. unfasciativentris were
common in all samples collected from the district. The
population dynamics of predators and parasitoids
was directly correlated to the mealybug incidence.  Rishi
Kumar et al. (2008) suggested A. bambawalei as the
potential parasitoid of P. solenopsis at Sirsa. A. bambawalei
and P. unfasciativentris were recorded on P. solenopsis in
rainfed cotton at Vidarbha by Vennila et al. (2008).
Parasitoids such as A. bambawalei, P. unfasciativentris
and Coccophagus sp. and predators like S. nubilus
and H. maindroni  were recorded on P. solenopsis whereas
A. bambawalei and P. unfasciativentris are common
parasitoids of both the mealybug species and have been
reported by National Centre for Integrated Pest
Management. Kharbade et al. (2010) reported that the
parasitisation by A. bambawalei caused mummification in
mealybug affected cotton area of Ahmednagar, Jalgaon
and Dhule districts of Maharashtra. The studies revealed
the potential of using A. bambawalei for the management
of P. solenopsis in cotton.
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