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ABSTRACT: A survey of the infestation of mealybug Rastrococcus invadens Williams and its biological control
agent was carried out at the University of Ibadan campus, Ibadan Oyo State Nigeria from 1989 to 1991. At each site, a
census of host plants, which include Mango (Mangifera indica) and other horticultural plants was taken. An exotic
parasitoid, Gyranusoidea tebygi was released into the ecosystem in 1990 to boost the biological control of the mealybug.
The number of infested plants and the intensity of infestation were assessed. Eight sites were infested with R. invadens
at the inception of the survey in 1989. This increased fourfold by the second year. R. invadens was found on mango,

frangipani, guava and citrus trees at the survey area.
Gyranusoidea tebygi and. Anagyrus sp. while the hyper
Predators of the mealybug include Exochomus spp and lary

Parasitoids that emerged from mummies collected were
-parasitoids were Marieta leopadina and Chatocerus spp.
vae of Spalgis lemolea. ‘
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Introduction :

The mango mealybug, Rastrococcus invadens
Williams. originated from the oriental region
(Williams, 1986) and was first observed on the African
continent i Togo and Ghana. Since then. it has spread
rapidly to other countries including Nigeria, Benin
Republic and the Congo (Williams, 1986: Agounke er
al. 1988; Willink and Moore, 1988).

Rastrocuccus invadens has assumed a prominent status
among polyphagous pest of horticultural crops in West
African countries since 1982. In Nigeria, it is rated the
most potentially dangerous pest (Mamman., 1989) and
the second new dreadful encmy of horticulture (Wudil,
1989). It has been recorded on at least 45 species from
32 different families of plants in the Republic of Benin
and Togo (Willink and Moore. 1988).

Gyranusoidea tebygi, an exotic parasitoid of R.
invadens, that was introduced in Nigeria in 1989 had
been found to successfully parasitize R. invadens It is
now found in areas where it was not released (Odebiyi
and Akinlosotu, 1990).

Little is known in Nigeria about R. invadens and its
newly introduced parasitoid, G. tebygi. This experiment
was designed to survey the distribution of R. invadens

and its biological control agent at the ’Universit_v of
Ibadan campus. Oyo State, Nigeria.

Materials and Methods

A survey of R. invadens infestations on horticultural
crops was conducted at the University of Ibadan
Campus between October 1989 to October 1991 at four
to six months interval. The study area is as shown in
(Fig.1).

At the study area. a census of host plant which included
mango (Mangifera indica), the main host of R.
invadens, and other horticultural plants such as citrus
(Citrus spp.), frangipani (Plumeria rubra), ficus (Ficus
spp.) and guava (Psidium guajava) was taken. The
number of infested plants, and the intensity of
infestation were noted. In areas where infestation of R.
invadens was found. other associated crops such as
pawpaw (Carica papaya). banana (Musa spp.) plants,
ornamentals and weeds around the area were also
examined for the presence of mealybug.

In January 1990 an exotic parasitoid. Gyranusoidea
tebygi Noyes was released around ljeoma Street in the
South West West (Grid B4) region of the study area
(Fig. 1). =
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The ntensity of infestation was assessed thus Five
Icaves were randomly selected along the four cardinal
points (north. cast. south and west) round the crown
and the centre of a tree. A sickle mounted on a long
pole was used to collect the Ieaves from the trees Al
the five leaves from cach tree were kept in “Ziploc™

The ntensity of infestation was rated using  the
following scale modified from Akinlosotu (Personal
communication)

1.~ 100 mealybug/leaf - High density/heavy infestation
11 50-100 mealybugs/leaf - Moderate densits /moderate
infestation

. < 50 mealybugs/lcaf - Low densits/low infestation
The mummics were cach kept in a gelatin capsule and
watched daily for cemergence of parasitoids The
emerged parasitoirds were counted and identified
Predators were also collected from the site by the use
of aspirators. kept 1n vials and taken to the laboraton
for identification. Lanal nstars of predators taken 10
the laboratony were fed on hife stages of R. imadens.
The adults that emerged were identificd

Results

The result of the suney revealed that cight sites were
nfested within the first year in the study arca (Fig 1)
Howevgr. by the end of the second vear arcas infested
by natural sprecad had increased fourfold (Fig. 2)
Generally. mfestation by R imvadens was found
localized in residential areas where there were
ornamentals and horticultural plants. Howcever.
mfcstation on frangipani and mango were not restricted
te residential arcas as these plants were also found
mfested in the Faculues. sports cemtre and  the
Unnversity staff school.

R.invadens was found on frangipam. citrus. mango and
guava trees. Ficus. banana/plantain and pawpaw trecs
were not infested even where these plants grew closc to
the infested hosts. In six sites where infestation was
found on mango at the back of the building. it did not
spread to other hosts such as frangipami and guava trees
in front of the building. a distance of less than 10
metres until after 10 months.

Infestation on all host plants suneved decreased from
October 1989 to April 1990 (Fig. 3). In October 1989,
out of the 897 mango trees encountered at the sury e
arca. only five percent was infested with 2 imveadens
This was reduced to 4.3% in April 1990. Thereafter.
infestation increased gradually from 7 1% in October
1990 to 15.8% in October 1991. Similarly. out of 863
other trees (frangipani. citrus. ficus and guava trees)
present at the survey arca. infestations by X unvadens
decreased from 2.4% to 2.0% between October 1989
and April 1990. However. from October 1990 1o
October 1991, infestations incrcased from 5 1% to
12.2%.

bags: labeled and taken to the laborators for further
m estigations

In the laboratory. cach lcal was cexamined under .
stercomicroscope  and  the  following  data  were
collected

(1) Number of various life stages of the pest

(1) Number of mummified mcalyvbugs

The mtensity of infestation of R imvadens on mango
varied over the two-year period of the suney (Fig 4).
The number of mango plants that were heavily infested
decreased gradually through the vears from 28° n
October 1989 to 2% in October 1991 while those that
were moderately  infested decreased from 38% in
October 1998 to 10% in October 1991 However. the
number of mango plants with low level of infestation
by R umvadens mcreased drastically through the vears
from 35% 1n October 1989 to 82° m October 199]
Though 15 8% of the 897 mango trees were nfested
with B mvadens by October 1991, only 2 194 were
heavily infested.

Within onc to two months of the relcase of (7 ehyes
the parasitoids werce recovered from mumnucs
collected at Abadina arca in the North Central (Grid
E2) region of the campus. Only {nagivrus spp and ¢
tebyver were the parastoids that emerged from the
mummics collected while the predators collected
mnclude /- xochomus spp. and Spalgies lemolea

Hy perparasitoids collected and identified were
Chartocerus spp. and \arietra leopading

Discussion

The initial localization of B unvudens for the first 18
months 1n residential arcas where ornamentals and
horticultural  crops  were mamhy  found  probably
suggests that R imvadens imvaded the University of
Ibadan campus through moycment of ormnamentals and
horticultural crops in and out of the University campus
A similar obsemation was made by Akinlosotu.
Fajuvigbe and Anno-Nyako (1988) who reported that
the long distance spread of “the pest resulted from the
passne movement of infested plants.  cspectally
ornamentals. from onc place to the other by urban
dwellers The slow movement of the pest across a
distance of 10 meters within a period of 10 months
further suggests that physical movement of maicrials
may be more mmplicated than wind m the movement of
the pest.

Imually. mfestations of plants at the Unnersiy of
Ibadan campus was found only 1 cight sites but atier
two years. it had spread to more than 32 sies  The
spread 1s probably duc to the active movement of
horticultural plants within the campus by ground-men
who tended the University lawns and resideniial arcas
all the year round. ~

.
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Figare 1. University of Ibadan campus showing initial level of infestation of Rastococcus invadens in
October 1989. X - Point of release of parasitoid in January 1990.
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Figure 2. University of Ibadan campus showing initial level of infestation of Rastococcus invadens afier
two years in October 1991.
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Figure 3. Level of infestation of mango and other horticuitural 'plants
(frangipani, citrus and ficus) by Rastococcus invadens at the University of
Ibadan campus between October 1989 and October 1991.
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Figure 4. Intensity of infestation of mango piant at the University of Ibadan
campus between Qctober 1889 and October 1991,
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The rapid decrease in the degree of infestation (Fig.4)
in the second year of the survey was no doubt due to
thc activities of (r. iebygi. Within onc vear of its
rclease. G rebhygr was found to have established at the
University of Ibadan campus

and had sprcad from the release sitc to the entire /¢
imvaderts infested areas. Though it was attacked by two
hyperparasitoids. (5. febyge apprears 10 have given a
good control over R invadens. Moore ef af. (1988)
observed similar results. .

Prior to the release of ;. tebygr in Januars 1990 and for
a couple of months thereafier. pest population was
relatively higher on all sites than at anyv other time
duning the study period. though some levels of
mealvbug parasitization. due mamiy to the activity of
Anagvrus sp. (a local parasitoid). was recorded during
the period. However. after the release of . rebrys the
latter was recovered on sites outside the release point
and remained so for over two years that this suncy
lasted.

The constant presence of the parasitoids and the degree
of synchronization 1n population fluctuation betwicen 1t
and 1ts mealvbug host is an indication that this exotic
parasitoid had established a morc or .ess stable
relationshup with its host. Furthermore. the reduction m:
thesievel and mtensity of pest outbreaks s also a clear
indication of the effectiveness of the parasitoid n
controlling the mealvbug This indicated that the
parasitoid has effectively estabiished itself within the
study emviromment This agreced with Coppell and
Martins (1977) who considered a natural epemy as
established if #t 1s recorded at one completc year after
its rclease Meoreover. De Bach and Bertlett (1964)
reported that a biological control agent could be
considered as permanenthy cstablished 1if it can be
rccovered m theee successiie years after 11s release.
That (5. tebyer was secovered 1n sites far anway from the
release site withim twe months of release may also
indicate a good dispersal raic which according to Doutt
and Dc Bach (1964) 1s one of the atirtbutes of an
effective natural cncay

Simuarly. impressive dispersal ability was reported by
Moore et af (1988). mhe found that ;. iehigr has
spread 15 to 20 kilometers away from the release site
within six months of relcase
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