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Abstract: A survey in four distant locations: Anuradhapura, Madampe, Sri Jayewardenapura and Uda Walawe of Sri Lanka to identify

the whitefly species related to cassava revealed two species, namely Bemisia tabaci (Gennadius) and Alerodicus dispersus (Russell). The

species B. tabaci was recorded in all four surveyed locations, while A. dispersus was collected only from the first three locations.

The results of the study on the pest life cycle under the laboratory conditions showed that, B. tabaci and A. dispersus passed through

four nymphal instars before the adult stage. The mean duration values of these stages were 7.2, 7.5, 4.7, 5.6 and 8.5, 6, 9, 9 days respec-

tively for the two species. The total duration of the life cycle of B. tabaci ranged from 22-57 days at the temperature of 29+2°C with

a mean of 37.5 while that of A. dispersus was 27-68 days with a mean of 48 respectively (at 28+2°C).

The damage to crop plants caused by two whitefly species is discussed with a special emphasis on their ability to transmit viral

diseases.

Key words: Alerodicus dispersus, Bemisia tabaci, casava, whitefly, Sri Lanka

INTRODUCTION

Whiteflies in general have a long history of affecting
and destabilising agricultural production in many parts
of the world. Heavy infestation of whiteflies can cause
withering and falling of leaves and ultimately death of
infested plant. Honeydew exuded by the pest provides
a growth medium for the fungal disease sooty mould
which hampers the photosynthesis in plants (Kumashiro
etal. 1983). Whiteflies are recorded as serious pests of wild
grown and cultivated plants due to their ability to trans-
mit geminiviruses apart from the direct damage through
sap sucking. The whiteflies have a wide host range in-
cluding vegetables, fruits and ornamental plants. Srini-
vasa (2000) listed 481 host plants of the spiralling whitefly
Aleorodicus dispersus. Two other whitefly species: Bemisia
tabaci (Gennadius) attacks 418 plant species (Greathead
1986) and Trialeurodes vaporariorum (Westwood) attacks
200 plant species (Russel 1963). Due to their economic
importance, some detailed studies on the identification,
biology, behaviour, ability to transmission of diseases and
control of whiteflies were carried out in many countries.
The control strategies included biological (Gerling et al.
2001; Faria and Wraight 2001; Ramani et al. 2002), cultural
(Hilje et al. 2001) and Integrated Pest Management meth-
ods (Ellsworth and Martinez-Carrillo 2001).

Cassava is an important part of the diet of rural popu-
lations of Sri Lanka, especially in a dry zone of the country.
Although there are several species of whiteflies recorded
on Cassava in other parts of the world, there has not been
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any published reports on whiteflies associated with cas-
sava in Sri Lanka. Therefore, the present study was con-
ducted to identify and study the biology of the whitefly
species on Cassava to be used in control programmes.

MATERIALS AND METHODS

Survey and collection of whiteflies

Whitefly adults and pupal cases were collected from
wild grown and cultivated cassava plants in Anuradhapu-
ra (North Western Province) (10 sites), Madampe (North
West Province) (8 sites), Uda Walawe (Sabaragamuwa
Province) (10 sites) and from Sri Jayewardenapura (West-
ern Province) (8 sites), Sri Lanka within a period of six
months. Adults were collected using an aspirator and
preserved in 70% alcohol for identification. Pupal cases
were collected using fine point paint brush (No. 00) and
preserved in 70% alcohol.

Identification
The collected specimens of whiteflies were despatched
to the Natural History Museum, UK, for identification.

Life stages of whiteflies

The identified whiteflies were held on two months
old potted Cassava plants (variety MU, ) placed in metal
insect rearing cages (50x30x50cm) covered with plastic
mesh (6x6 per cm?). The glass panelled front door of the
insect rearing cage provided facilities to water the cassava



374

www.czasopisma.pan.pl P N www.journals.pan.pl
=

Journal of Plant ProtectionResearch 49 (4), 2009

plant once every two days and to observe the life stages
of whiteflies. The life stages were observed on 10 weeks
old cassava plants placed in the cages at the temperature
at 28+2°C. The observations on the life stages of identi-
fied whiteflies were conducted using six separate cages
for each species.

RESULTS AND DISCUSSION

Identification
The two whitefly species collected from cassava in the
surveyed areas were identified as;
Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae),
Alerodicus dispersus Russell (Hemiptera: Aleyrodidae).

Distribution of two whitefly species:
The occurrence distribution of two whitefly species
on cassava in the surveyed areas was given in table 1.

Life stages of identified whitefly species

1. B. tabaci

Eggs. Whitish to colourless elongated eggs were laid
on mature cassava leaves, mostly on the under side of the
leaf but some times even on upper surface too. A slight
yellow colouration could be seen at the two blunt ends
of the eggs. The eggs were 0.2-0.3 mm long and 0.17 mm
wide. Number of eggs in a cluster varied from 1 to 18.
Eggs were laid close to mid vein or to lateral veins. Dura-
tion of the egg stage ranged from 6-9 days with a mean
of 7.2+1.4 (n = 20).

Firstinstar stage. Light yellow, elongated oval shaped,
first instar nymphs were active and crawled over the leaf
surface. Horizontal or slightly undulated folds could be
seen on their body. Once the first instars settled on a leaf
surface they started feeding (and stopped moving). The
first instars nymphs were 0.25-0.3 mm long and 0.15 mm

Table 1. Distribution of the two whitefly species on cassava in surveyed areas of Sri Lanka

Anuradhapura Madampe Sri Jayewardenapura Uda Walawe
Species
1 2 1 2 1 2 1 2
Bemisia tabaci v 10 v 08 J 08 J 10
Alerodicus dispersus V 10 \/ 08 \/ 08 _ 10

1 - presence
2 — No. of locations collected from

wide. Duration of the first instar period ranged from 4-10
days with a mean of 7.5+1.6 (n = 20).

Second instar stage. Second instars were dorso-ven-
trally flattened and bore spines. They remain attached
sessile on. The second instars were 0.5-0.6 mm in length
and 0.3 in width. Duration of the second nymphal stage
was 4.7+1.5 days with a range of 3-7 days (n = 20).

Third instar stage. Third instars were also dorso-ven-
trally flattened, bearing spines. They were also immobile.
Third instars are 0.75-0.8 mm long and 0.45-0.5 mm wide.
The third instar period lasts for 4-5 days with a mean of
4.3+1.8 (n =20).

Fourth instar or pupae. Pupae were easily recognized
even with the naked eye due to their whitish, woolly cov-
ering over the body. They measured 2-2.2 mm in length
and 0.7-0.75 mm in width. They were oval and creamy
yellow in colour. They took 5-6 days with a mean of
5.6+1.1 days to become adults. Adults emerged through
a split at one end of the pupal case (n = 20).

Adult. Adults were weak fliers. Adult females had
a smooth conical shaped abdomen. Females were larger
in size compared to males which possessed a tubular
shaped abdomen. Adults were mostly found in the ven-
tral surface of leaves. However, occasionally they fed on
the upper surface of leaves too. In addition to feeding on
leaves, occasional feeding of adults on the soft stems of
cassava was also observed. Adults continuously fed for
18 min to 2 h and 32 min with a mean of 39.9 min. The
mean interval between two consecutive feedings was re-
corded as 12.7 min. Longevity of adult males was 3-24
days with a mean of 12.5 and of the female was 5-27 days

with a mean of 18 days. Fecundity under laboratory con-
ditions was 12-26 with a mean of 18.2+2.2 eggs per one
female (n = 20).

2. A. dispersus (Russell)

Eggs. Eggs were laid singly in a spiral arrangement on
the under side of leaves. Eggs were 0.25-3.0 mm in length
and 0.15 mm in width. They were white and translucent,
elliptical shaped. The colour of eggs changed to yellow
with time. Number of eggs in a cluster ranged from 4 to 20.
Eggs were laid close to the mid vein or to lateral veins. The
mean duration of the egg stage was 8.6+1.72 days (n = 20).

First instar stage. First instars were white in colour
soon after hatching, but became yellowish with time.
They crawled over the leaf surface and settled down in
between wax deposits for feeding. The first instars were
0.3-0.35 mm long and 0.15 mm wide. Duration of the
first instar period varied from 7-10 days with a mean of
8.5+1.3 (n = 20).

Second instar stage. The second instars were larger in
size (0.4-0.5 mm in length and 0.25 in width). After one
to two days they bore wax filaments on the dorsum of the
body which was a specially distinguishing feature of this
species. The duration of the second instar ranged from
3-9 days with an average of 6+1.8 (n = 20).

Third instar stage. Third instars were transparent
soon after moulting, however, within a few days changed
into yellow. They were 0.6-0.7mm long and 0.4-0.45 mm
wide. 1-2 days after moulting they bore waxy filaments
round the body. The third instar period lasted for 5-12
days with a mean of 9+1.6 (n = 20).
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Fourth instar or pupae. The fourth instar was covered
with white, puffy wax secretion soon after the moulting.
They measure 0.1-0.12 mm in length and 0.6-0.7 mm in
width. The fourth instar stage lasted for 6-14 days with
average of 9+1.5 days (n = 20).

Adults. Adults were active. A distinguishable differ-
ence in the size was not observed between males and fe-
males. When feeding, the legs were moved in such way
that the force for the insertion of stylets was given by the

legs. The mean feeding period was 4.4 min (minimum
2 min and a maximum 10 min). The interval between two
consecutive feedings was 2.5 min (minimum 30 seconds
and maximum 6 min). Adult male longevity was 3-14 with
a mean of 9+1.3 days and for female it was 5-16+1.7 with
a mean of 11 days. Fecundity under laboratory conditions
was 15-32 with a mean of 22+2.2 eggs per a female.

The duration of different stages of the life cycle of two
species was given in table 2.

Table 2. The duration of different stages of the life cycle of two whitefly species

Mean Duration [days]
Species
egg 1st instar 2nd instar 3rd instar 4th instar adult
12.58
72 7.5 4.7 4.2 5.6 (03-24)
Bemisia tabaci
(6-9) (4-10) (3-7) (4-5) (5-6) 189
(5-27)
9.08
8.6 8.5 6.0 9.0 9.0 (03-14)
Alerodicus dispersus
(7-9) (7-10) (3-9) (5-12) (6-14) 119
(5-16)

() —range (days)

DISCUSSION

The results of the study revealed the biology of the
two whitefly species: A. dispersus and B. tabaci on cassava,
which was not reported in Sri Lanka before. However,
according to the reports of Wijesekara and Kudagam-
age (1990) on the life cycle of A. dispersus on another host
plant guava some variations of the immature stages of the
life cycle could be observed compared to the results on
Cassava namely 7-10 days of incubation period, 6-9 days
of first and second instar periods, 5-13 days of third in-
star and 5-16 days for the fourth instar periods. The adult
period which was about around two weeks reported by
these authors was longer compared to the results of the
presented study. This confirmed the observations of Cou-
driet et al. (1985) that the development of whitefly spe-
cies from egg to adult was different according to the host
plant it fed on. The egg deposition pattern of A. dispersus
reported by Wijesekara and Kudagamage (1990) on gua-
va was observed on cassava too.

It was observed that the average number of the eggs
in a cluster laid by B. tabaci on cassava in Sri Lanka (1-18)
was smaller than the average number (80) reported by
Butler et al. (1983) on cotton in America. However the in-
cubation period of five days at 32°C recorded on cotton
in America (Butler ef al. 1983), five days on sweet potato,
potato and egg plant (El-helay ef al. 1971; Azab et.al. 1971;
Avidov 1956) in Israel and Egypt, confirmed the results of
the presented study. The average developmental period
from egg to adult (29.2 days) for B. tabaci was longer than
the period recorded for the same species on cotton (23.6
days) by Butler et al. (1983).

The results of the survey in four locations revealed
that B. tabaci was recorded in all four surveyed areas while
A. dispersus occurred only in Anuradhapura, Madampe

and Sri Jayewardenapura University premises. This
might be due to inability of A. dispersus to disperse into
the southern valleys through the mid country hill region
as the natural geographical barriers of hills. According to
Ramani ef al. (2002), A. dispersus is a highly polyphagus
species and a native of the Carribean region and the cen-
tral America. A. dispersus is known as the spiralling white-
fly because of it lays eggs in a typical spiral pattern. Wije-
sekara and Kudagamage (1990) described A. dispersus as
an introduced species to Sri Lanka. It was first recorded in
1989 on guava trees from Colombo suburb home gardens.
Therefore it could be assumed that this species spread on
cassava plants grown in other areas too.

The above two species are economically important
pests as they cause three types of damage i.e. 1) direct
damage, 2) indirect damage and 3) virus transmission
(Berlinger 1986). Direct feeding damage included piercing
and sucking of sap from foliage by immature and adult
stages of whiteflies. However the direct damage symp-
toms of silver leaf of squash (Yokomi et al. 1990; Schus-
ter et al. 1991; Brown and Costa 1992), stem whitening in
Brassicae species (Brown and Costa 1992) or yellowing
and stem blanching of lettuce or mustard cabbage (Costa
et al. 1993) were not observed on Cassava in Sri Lanka as
aresult of feeding by the above two species. Indirect dam-
age is caused due to the accumulation of honeydew and
white, waxy flocculent material produced by the white-
flies. This sweet and watery excrement is fed on by bees,
wasps, ants and other insects which, in turn, may tend
and offer protection to the whiteflies. Honeydew is also
considered as a substrate on which sooty mould grows.
Sooty mould blackens the leaf, decreases photosynthesis
activity, reduces vigour and often causes disfigurement of
plants and as a consequence it lessens their market value
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or makes them unmarketable (Berlinger 1986). However
such damage due to the growth of sooty mould was not
observed on the surveyed plants.

The third type of damage is due to the ability of this
insect to act as a plant disease vector. Among the two
identified species B. tabaci is indigenous to tropical and
subtropical regions of the world, and considered as a vi-
rus vector associated with certain crop and weed species
(Byrne and Houck 1990; Byrne et al. 1990; Coudriet et al.
1985; Dittrich et al. 1986; Ramani ef al. 2002; Schuster et al.
1991). B. tabaci was recorded as a vector of Cassava mosaic
virus in different countries of the tropical and subtropical
regions (Fargette and Fauquet 1988; Fargette et al. 1990;
Palaniswami and Pillai 1990). As far back in 1936, Sto-
rey (1936) reported that B. tabaci was a vector of African
cassava mosaic disease. Bedford ef al. (1994) highlighted
that damage by B. tabaci locally caused losses to cassava
in Africa. This species is found on more than 300 plant
species, with a predilection for cotton, beans, sunflower,
aubergine, potato, capsicum, tobacco, tomato, citrus and
various ornamental plants. In Sri Lanka, B. tabaci was re-
corded on chillies (Capsicum annuum), okra (Abelmoschus
esculentus) and papaw (Carica papaya) (Wijeratne 1999).
Regardless of a lack of previously published reports on bi-
ology of B. tabaci in Sri Lanka the results of the presented
study were confirmed by Palaniswami and Pillai (1990) in
Kerala, India. A relation between the above two whitefly
species with cassava plants infected with Cassava mosaic
virus in Sri Lanka was observed. The results of presented
study will be useful for disease transmission studies and
the future control programmes.
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POLISH SUMMARY

BADANIA NAD IDENTYFIKACJA | CYKLEM
ROZWOJOWYM DWOCH GATUNKOW
MACZLIKA NA ROSLINACH MANIOKU W SRl
LANCE

Badania nad identyfikacja i wystepowaniem gatun-
kéw maczlika na rodlinach manioku przeprowadzono
w czterech rejonach: Anaradhapura, Madame, Sri Jay-
ewardenapura i Uda Walawe w Sri Lance. Wykazano,
ze gatunek Bemisia tabaci (Gennadius) wystepowal we
wszystkich miejscach objetych obserwacja, natomiast
gatunek Alerodicus dispersus (Russell) stwierdzono tylko
w trzech pierwszych rejonach.

Wyniki obserwacji nad cyklem rozwojowym szkod-
nika wykazaly, ze obydwa gatunki, wytwarzaty cztery
stadia larwalne przed osiaggnigciem stadium owada do-
rostego. Srednie wartosci dla okresu trwania poszczegol-
nych stadiéw rozwojowych w przypadku gatunkow B.
tabaci i A. dispersus wynosity odpowiednio 7,2;7,5; 4,7; 5,6
oraz 8,5; 6; 9; 9 dni. Catkowity cykl rozwojowy gatunku
B. tabaci przebiegat w granicach 22-27 dni (srednio 37,5)
w warunkach temperatury 29+2°C. W przypadku gatun-
ku A. dispersus okres ten byl nieco dtuzszy i wynosit 27-68
dni ($rednio 48), w temperaturze 28+2°C

W pracy opisano typy uszkodzen roslin powodowa-
ne przez wymienione gatunki maczlika, ze szczegoélnym
zwroceniem uwagi na zdolnosci szkodnika do przeno-
szenia choréb wirusowych.



