Madras Agric. J., 2023; https://doi.org/10.29321/MAJ.10.000761 3 J
RESEARCH ARTICLE
Comparative Morphological Description of Mealybug

Species in Cassava

Premalatha K%', SuganyaKanna?, Shanmugam P S2, Chitra N*, Bhanumathi K®and S. V. Krishnamoorthy?®

1Department of Forage Crops, Tamil Nadu Agricultural University, Coimbatore

2Horticulture College and Research Institute, Periyakulam

3Department of Pulses, Tamil Nadu Agricultural University, Coimbatore

4Department of Cotton, Tamil Nadu Agricultural University, Coimbatore

5Department of Agricultural Entomology, Tami

Received: 19 February 2023
Revised: 21 February 2023
Revised: 26 February 2023
Accepted: 03 March 2023

I Nadu Agricultural University, Coimbatore.

ABSTRACT

Cassava (Manihot esculenta Crantz) is an important tuber crop grown
for food, feed and beverages. Because of its ability to grow on soil of low
organic content and produce high yield, it is considered a food security
crop in African countries. Now it became the industrial crop since it is raw
material for the production of starch, energy and live stock feed. In Tamil
Nadu, it is grown in Salem, Namakkal, Erode, Cuddalore, Dharmapuri and
Kanyakumari districts, both in irrigated and rainfed condition. Recently,
the major constraint in cassava production are mealybug damage. The
invasive mealybug species, Phenococcus manihoti Matile-Ferrero
(Pseudococcidae) was first reported from Salem district and its
occurrence was found associated with other species of mealybug. The
nymphs and adult of mealybugs were collected from farmer’s field in
Namakkal, Salem and Tiruppur district and morphological characters
were observed to identify the key characters of mealybug species. Among
the specimens collected, the species identified with colour, wax coating
and body filaments were Ferrisia virgata, Pseudococcus jackbeardsleyi
and P. manihoti. P. manihoti differentiated from the other species with its
distinct symptom of distortion of leaves at tip (Bunchy top) and extensive
honey dew secretion.
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INTRODUCTION

(Supartha et al., 2022). Mealybugs are polyphagous

Cassava is staple food for many countries
worldwide. and can withstand drought and poor
soil. It is not only used for starch extraction, but
also used in many ways viz.,, savouries, soup
making, and deserts etc., In India the major
cassava growing areas are in Kerala, Tamil Nadu
and Andhra Pradesh and Tamil Nadu contributes
83.75 % of total production in India (APEDA,
2022). Sixty percent of the crop in Tamil Nadu are
in irrigated condition and rainfed crop is forty
percent. One of the major constraints in cassava
production was insect pests infesting cassava
crop. The important pests of cassava in Asia are
whiteflies (Bemisia tabaci Gennadius), mealybugs
(Phenococcus manihoti Matile-Ferrero) and red
spider mites (Tetranychus urticae Koch)
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and cause economic damage to several crops. It is
reported in many hosts crops viz., Poacea,
Asteraceae, Fabaceae, Rosaceae, Rubiaceae,
Euphorbiaceae, Myrtaceae, Labiatae, Moraceae and
Cyperaceae and Cassava received 24 species of
mealybugs (Garcia Morales et al., 2016). Most of
the species co-existed in cassava crop and seasonal
incidence differed with species viz., regular,
occasional and invasive. Among the mealybug
species P. Manihoti native to South America
attained pest status after entering Africa and it was
introduced to Trissur, Kerala, India during 2020. It
was also reported from Salem district of Tamil Nadu
(Sampath et al.,, 2021). With this background the
present study was carried out to identify and or
describe morphological description of mealybug
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species in cassava to maintain year-round
availability of insect culture which is most
essential for any research work.

MATERIAL AND METHODS

Mealybugs were collected from Rasipuram and
Kalkurichi of Namakkal district, Vennandur of
Salem District and Madathukulam of Thiruppur
district.Under stereo zoom binocular microscope
(LEICA M205C), observation was made on colour,
presence or absence of posterior and lateral
filaments and presence or absence of wax coating
on the cuticle, which are the key characters for
the field level identification of mealybug species
(Sunil Joshi et al.,2021). At field level, the typical
symptom of bunchy top was documented.

RESULTS AND DISCUSSION

The mealybug species were identified by
morphological characters viz., colour, presence or
absence of mealy coating, anal filament and
lateral body filaments. It was found that Ferrisia
virgata (Cockerell), Pseudococcus jackbeardsleyi
Gimpel and Miller and P. manihoti are co-existed
in cassava plant.

F. virgata:

Adult female is dull yellowish orange later
turns brownish, absence of mealy coating on
thorax and abdomen (definite paired patches on
thorax and abdomen) and pair of stout posterior
filaments. The length of the body is 2.03 mm and
the posterior filament length is 0.84 mm (Fig. 1).
This was confirmed with Ariane and Amanda
(2017) who described that F. Virgata is named
as striped mealybug because of the presence of
two dark dorsal longitudinal stripes on the body
which is visible as bare patches on the cuticle and
has two posterior wax filaments with a length of
half of the body length. Kaydan and Gullan (2012)
detailed that the genus Ferrisia can easily be
distinguished from other taxa of mealybugs with
the presence of dark dorsal areas because of
absence of wax. F. virgata in cassava was
reported by Sunil Joshi et al. (2021).

P. jackbeardsleyi:

Colour of the adult female is light yellow to
reddish-orange. Presence of two broad dorso
medial lines and two thin submarginal lines.
Filaments are of two pair of posterior filaments
and long lateral filaments. The first caudal pair is
longer than the body and the next pair is half
length of first pair. Lateral filaments length to

equals body width (Fig. 2). Mani et al. (2013)
described that P. jackbeardsleyi is characterzed with
thin filaments around the body and caudal pair of
one-half length of body. Sunil Joshi et al. (2021)
narrated the filaments of P. Jackbeardsleyi which is
in accordance with the present study.

P. manihoti-

The adult female is rosypink to yellow with clearly
visible segmentation. The wax filaments are not well
developed in lateral and posterior regions which
gives marginal wavy appearance to the body (Fig. 3).
Sunil Joshi et al. (2021) detailed that P. manihoti is
characterized with poorly developed caudal and
lateral filaments.

At severe infestation level of P. manihoti, the
mealybugs were found in all parts of the plant viz,,
twigs, stem, and base of the leaves. Most of the
time the occurrence was in terminal portion of the
plant and caused stunted growth, distortion of
leaves and bunchy top appearance which was
evidenced by Supartha et al. (2022). It was also
observed that P. manihoti secretions were much
extensive and caused more sooty mould
development and defoliation of the leaf extensively
(Fig. 4).

The collection and identification of mealybug
species in cassava registered the presence F.
virgata, P.jackbeardsleyi and P. manihoti in cassava.

Fig. 1 Ferrisia virgata (Cockerell)
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Fig. 2. Pseudococcus jackbeardsleyi Gimpel

Fig. 4. Symptom of damage by P. manihoti

Conclusion

The identified mealybug species in cassava in
three different location of Tamil Nadu were F.
virgata, P.jackbeardsleyi and P. manihoti. This
morphological description will be useful for easy
field level identification and maintaining identical
culture in the laboratory.
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