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Efficacy of aqueous leaf extracts of medicinal plants
viz., Eucalyptus globulus, Ocimum sanctum and Piper
betle were evaluated against the hatching of eggs, mor-
tality of nymphs and mortality and fecundity of adult
mealy bugs (Maconellicoccus hirsutus Green) under in
vitro conditions. Totally seven concentrations 1, 5, 10,
20, 50, 70 and 100 percent were tested against mealy
bugs. The results revealed that with the increase in the
concentration of extracts, there was a corresponding
decrease in hatching, nymphal & adult mortality and
fecundity in all the extracts tested. The hatching of
eggs was minimum at 100 percent concentration in E.
globulus (20.00%) followed by O. sanctum (30.42%)
and - P betle -(36.06%) over control (96.73%). The
growth and development of nymphs and adults were
adversely affected after the treatment. The nymphs
did not attain the adult stage and there was total mor-
tality of nymphs in different treatments. The duration
of nymphal stage was reduced by 2-10 days in E. glob-
ulus, 1-7 days in O. sanctum and 1-2 days P. betle at
higher concentrations. However, at lower concentra-
tions it was prolonged by 2-4 days in all the three
extracts. At lower concentrations the mortality of
adults was on par with the control. Similarly the adult
duration was also reduced by 3-4 days at 100 percent
concentration and prolonged by 5-6 days at lower con-
centrations in all the extracts. With the increase in
concentrations of the extracts there was decrease in
the fecundity of eggs. Thus, the leaf extracts of E. glob-
ulus was found to be most effective followed by O.
sanctum and P. betle against mealy bugs.
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Introduction

The sitkworm (Bombyx mori) derives almost all the
nutrients essential for its growth from the mulberry foli-
age (Horie and Watanabe, 1980). Of all the mulberry
pests, mealy bug - Maconellicoccus hirsutus Green
(Hemiptera) are considered to be the most dreadful one
causing ‘tukra’ disease. The pest is more prevalent in all
the mulberry growing areas during summer and pre-
monsoon seasons leading to a recurring loss of about 20-
30% in leaf yield. The pink mealy bugs are “hard-to-kill
pest” because of their protected habitat and white waxy
or mealy coating (Mani, 1989). Usually the nymphs of
mealy bugs settle on the tender portion of the apical
shoot and suck the sap, which leads to crumpling and
wrinkling of apical leaves. A number of insecticides
have been tried against mulberry mealy bugs (Reddy and
Kotikal, 1988). The commonly employed chemicals
such as dichlorvos, aldicrab, carbafuran etc., hardly con-
trol this pest. Silkworm are very much sensitive to these
pesticides, therefore extensive use of insecticides on
mulberry the chief food plant of silkworm is harmful.
Although pesticides are useful in killing pests, farmers
have to wait for a longer duration to use the leaves to
silkworms due to its residual toxicity. Hence, of late
plant extracts (botanicals) have assumed special signif-
icance. Keeping this in view, the present study was con-
ducted with aqueous leaf extracts of three medicinal
plants namely Eucalyptus globulus Labill. (Myrtaceae),
Ocimum sanctum Linn. (Lamiaceae) and Piper betle
Linn. (Piperaceae) to test the effect of these extracts on
different stages of mealy bugs affecting mulberry for the
first time.
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Materials and Methods

The study was conducted during summer (March - June
2005y when there was maximum infestation of mealy
bugs. Adults were collected from the tukra affected mul-
berry garden at Jnanabharathi campus, Bangalore Univer-
sity, Bangalore. They were cultured and multiplied on
pumpkins under the laboratory conditions.

The aqueous extracts of E. globulus, O. sanctum and P,
betle were prepared separately by homogenizing 100 g of
the fresh leaves (medium type) in 100 ml of distilled
water using a grinder. The homogenate was filtered. The
resulting extract was kept as a stock (Babu et al., 1994).
Further it was diluted with distilled water to obtain dif-
ferent concentrations (conc.) i.e., 1,5, 10, 20, 50, 70 and
100 percent (crude extract). The effect of these extracts on
different stages of mealy bugs viz., egg, nymphs and
adults were tested simultaneously under in vitro condi-
tions. The freshly laid eggs (3 egg sacs/replication),
nymphs (I instar) and adults were dipped completely in
different conc. of the extracts. Later nymphs and adult
mealy bugs (20 each/replication) were released on to the
mulberry leaves previously dipped with the plants
extracts. Then transferred to petriplates and kept in BOD
incubators maintained at a temperature of 25+2°C and
60+10% relative humidity. The leaves were changed
daily. Totally there were 8 treatments in each plant
extracts with three replications. The percentage of hatch-
ing of eggs, mortality counts of nymphs, adults and fecun-
dity were recorded daily. The duration of the develop-
mental period of eggs, nymphs and adults were observed
in each treatment and noted. Data was analysed statisti-
cally for analysis of variance (ANOVA) and critical dif-
ference test at P<0.05.

Results and Discussion

Plant.extracts have been extensively tested for control of
insect pests in many agricultural crops including mulberry
(Opender Koul, 1982). In the present investigation, the
effect of aqueous leaf extracts of medicinal plants viz.,, E.
globulus, O. sanctum and P. betle were evaluated against
the hatching of eggs, mortality of nymphs and mortality
and fecundity of adult mealy bugs (M. hirsutus) under in
vitro conditions.

The hatching of eggs was delayed by 2-4 days in
extracts of E. globulus, O. sanctum and P. betle over con-
trol. At higher conc. there was complete inhibition of
hatching. Maximum suppression of hatching was recorded
in 100% conc. of E globulus with only 20.00% hatching

followed by O. sanctum (30.42%) and P. betle (36.06%)
compared to control (96.73%) (Table 1).

The mortality of nymphs was rapid in E. globulus fol-
lowed by O. sanctum and P. betle at all conc. At higher

" conc., cent percent mortality of nymphs was observed

after 3 days of treatment in E. globulus. While in O. sanc-
tum and P, betle total mortality was after 7 and 11 days of
treatment respectively (Table 2). The growth and devel-
opment of the nymphs was adversely affected in all
extracts at all the conc. None of the nymphs attained the
adult stage. The duration of the nymphal stage was
reduced in E. globulus and O. sanctum which ranged from
2-7 days. However while in P. betle, the nymphal period
was prolonged by 2-4 days at lower conc. While at 100%
conc. the duration was reduced by 2 days and they became
inactive and showed aversion in feeding. This may be
attributed to the odour of the specific compounds present
in extracts. Similar observation was also made by Kaushal
et al. (2003) against Spilosoma obliqua by using extracts
of Asteraceae family. At later stages they became brown-
ish - black in colour in E. globulus and O. sanctum treat-
ments. While in P. betle extracts they became reddish
brown and turned blackish and caused mortality. Irregu-
larity and 2-4 days delay in moulting was also'observed in
all the conc. of extracts tested. This Thight -be due to the
dual effect i.e., by spraying the extracts on mealy bugs and

~ feeding of the treated leaves to them. At lower conc. there

was not much effect of extracts on the nymphs and it was
on par with the control. This may be due to dilution of
toxicants present in the extracts.

The mortality of adults was on par with the control in all
the extracts studied at lower conc. At higher conc. 100
percent mortality of adults was observed on 8" day in case
of E. globulus. Whereas, in case of O. sanctum and P.
betle it was on 9" and 11" day respectively (Table 3). The
duration of adults was prolonged by 5-6 days in different
extracts at lower conc. of 10-50 percent over control.
However at 100 percent conc. the duration was reduced
by 3-4 days. During adult stage the extracts were found to
be less effective compared to nymphal stage. This may be
probably due to protective mealy substances present on
the body. Therefore, the plant extracts are needs to be used
during early stages of infestation. Babu et al. (1994) have
made a preliminary attempt to control tukra disease in
mulberry using aqueous leaf extracts of Azardirachta
indica, Rhizophora apiculata, Adathoda vasica, Parthe-
nium hysterophorous, Lantana camara and Prosopis juli-
flora. Among these plant extracts A. indica and A. vasica,
were found to be more effective. It was observed that the
pest could not be controlled completely but the spray of
leaf extract prevented further spread of the disease. Hand-
ique and Baruah (2000) reported that tukra incidence was
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suppressed by using neem product (Biomix-1) and the
population of mealy bugs was considerably reduced, due
to slow contact poisoning.

In all the extracts with the increase in conc. of extracts
there was corresponding decrease in the no of eggs laid
(fecundity) by the adults mealy bugs. Maximum reduction
in fecundity was recorded in E. globulus (7.03%) fol-
lowed by O. sanctum (19.59%) and P. betle (38.69%) over
control (100%). Maximum fecundity was observed in
control as well as at low conc. of 1, 10, and 20 percent. At
higher conc. sterility in adults was noticed incase of E.
globulus and O sanctum treatments and there was no egg
laying. Besides, they became brittle. While incase of P,
betle, the reduction in fecundity was observed. Ilio et al.
(1999) made similar reports where they observed a grad-
ual decrease in fecundity with an increase of neem con-
centration. The plant extracts may posses a strong sterilant
activity and an insecticidal action at high concentrations
against mealy bugs. )

A critical analysis of the data clearly indicate that E.
globulus was most effective against all the stages (egg,
nymph and adult) of mealy bugs followed by O. sanctum
and P, betle over control at higher concentrations under in
vitro conditions.
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