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ABSTRACT:- Repelling effects of peach plant Prunus persica L.

(Rosales: Rosaceae), Eucalyptus, Eucalyptus globulus L.

(Myrtales:

Myrtaceae), Ashok, Polyalthia longifolia (Magnoliids: Annonaceae), Milk

thistle,

Silypum marianum (Asterales: Asteraceae), and Sow thistle,

Sonchus oleraceus (Asterales: Asteraceae) extracts each in petroleum
ether, acetone and ethanol were evaluated at the concentration of 1000,
500 and 250 ppm against cotton mealy bug (Phenococcus solenopsis) in a
free choice bioassay for two weeks. The ethanol extract of Prunus persica
was the most effective against cotton mealy bug having highest repellency

(72.5%)

at 500 ppm dose. The lowest average repellency (26.3 %) was

observed in acetone extract of Silypbum marianum at 500 ppm dose.
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Eucalyptus globulus; Polyalthia longifolia; Silybum marianum; Sonchus
oleraceus; Pakistan.

INTRODUCTION

Cotton (Gossypium hirsutumL.) is
the most important fiber crop of
Pakistan. It is used in textile as well
as oil industries and earns foreign
exchange through export in shape of
raw cotton, cotton yarn, cloth,
garments and other products. It
makes about 80% of national edible
oil production (Agha, 1994). Different
insect pests infest cotton and reduce
both yield and quality of cotton.
Recently, mealybug, Phenacoccus
solenopsis Tinsley has invaded cotton
crop in Pakistan. It has threatened
the cultivation of cotton in Pakistan

and caused 14% loss of cotton crop
during 2005 and has become a
serious pest of cotton (Sahito et al.,
2011). P. solenopsis, besides cotton,
is devastating many other economic
crops such as vegetables, fruits and
ornamentals. It has been reported
infesting 149 plant species (Afzal et
al., 2009). The search for low risk eco-
friendly alternative management
technique has resulted in renewed
interest in the use of plant extracts for
reducing the impact of cotton mealy
bug on yield and quality of cotton. The
botanical insecticides are generally
pest-specific and are relatively
harmless to non-target organisms
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including humans. They are also
biodegradable and harmless to the
environment. Furthermore, unlike
conventional insecticides which are
based on a single active ingredient,
the plant-derived insecticides com-
prise an array of chemical com-
pounds, which act concertedly on
both behavioral and physiological
processes. Thus the chances of pests
developing resistance to such sub-
stances are less (Rehman et al.,
2009). One plant species may possess
substances with a wide range of
activities; for example, extracts from
the neem tree Azadirachta indica are
antifeedant, antioviposition, repell-
ent and growth regulating. Monoter-
penoids of essential oils provide
effective lead molecules in the mana-
gement of stored product insects and
insect pests of publichealth impor-
tance (Ignacimuthu, 2004). Yasmin
(2004) reported that of three plants,
Saussurea lappa (Decaisne) (Aspe-
rales: Asteraceae), Valeriana jata-
mansi Jones (Dipsacales: Vale-
rianaceae) and Peganum harmala L.
(Sapindales: Nitrariaceae), extracted
in petroleum ethere (a mixture of C5-
7 alkanes), P. harmala was the most
effective oviposition deterrent for B.
zonata. Among the petroleum ether,
acetone and ethanol extracts of
turmeric, acetone extract was the
best repellent and growth inhibitor
against Bactrocera zonata (Siddiqui et
al.,2006).

The plants used in the present
studies are indigenous and abun-
dantly available. These are locally
used in ayurvedic medicines. Rese-
arch data has demonstrated that the
extract of Eucalyptus exhibited
various biological effects, such as
antibacterial and antihyperglycemic
(Gray and Flatt 1998). Earlier,

studies have reported antioxidant
activity of o0il from Eucalyptus
species (Marzoug et al., 2011; Singh
et al., 2009). The Milk thistle is not
heavily attacked by diseases and pest
insects (Andrzejewska et al., 2006).
Similarly these plants are not or less
infested by insects. Therefore, these
plants were selected for the repellency
test against cotton mealy bug P.
solenopsis.

In the current study chemical
profile of the test plants obtained
through extraction with organic
solvents of different polarities were
tested for repellent effect on cotton
mealy bug, P. solenopsis by offering
treated and untreated paper in free
choice tests.

MATERIALS AND METHOD

Plants and Plant Extracts

The plant leaves of peach Prunus
persica L. (Rosales: Rosacese), Eu-
calyptus Eucalyptus globulus (Myr-
tales: Myrtaceae), Ashok Polyalthia
longifolia (Magnoliales: Annonaceae),
Sow thistle Sonchus oleraceus
(Asterales: Asteraceae) and Milk
thistle Silypbum marianum (Asterales:
Asteraceae) were collected from
National Agricultural Research
Centre, Islamabad, field area and
placed on paper for drying under
shade. Completely dried leaves were
grinded to fine powder. Later on 50 g
of each plant's powder was soaked
separately in 100ml of acetone,
ethanol and petroleum ether for 4
days and were stirred 2-3 times daily.
After four days they were filtered with
filter paper (Whatman No. 1). The
filtered plant extracts were concen-
trated on rotary evaporator (Rota-
vapor R-IIA Buchi, Switzerland) and
finally made solvent free in a vacuum
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desiccator.

Rearing of Mealy Bug Culture
(Phenococcus solenopsis)

The culture of P. solenopsiswas
maintained under controlled lab-
oratory conditions at 28+1°C and
65+5% R.H in cages measuring (45cm
X 40cm x 40 cm). The adults were
reared on okra, potato and pumpkin
seedling however, pumpkin and
potato seedling showed better
results.

Administering Plant Extracts

For the preparation of 1000, 500
and 250 ppm doses, 50, 25, and 12.5
mg of each extract were weighed in
glass beakers separately to which 50
ml of acetone was added respectively
and stirred continuously for 10-15
minutes with a glass rod.

Treatment of Paper

The filter papers (Whatman No. 1)
were cut according to the size and
shape of petri dishes (9cm diameter).
The papers were cut into two equal
halves, one half was treated with
plant extract and the second half was
treated with acetone only. They were
left over night for complete eva-
poration of acetone. Treated and
untreated papers were joined toge-
ther with the scotch tape and placed
in the petri dishes. Ten crawlers of
2nd instar, were released in petri
dishes. Half of the crawlers were
released on treated portion and
remaining half on untreated portion.
First observation was made after 1
hour of release and 2nd was taken 6
hours after 1st observation. Experi-
ment was replicated four times. The
data were recorded for two con-
secutive weeks. For the repellency
percentage only those crawlers were

noticed which were found on the
treated portion. Daily fresh crawlers
were released in the petri dishes.

Statistical Analysis

Data were subjected to analysis
of variance and means were
compared by DMR test (Steel and
Torrie, 1980)

RESULTS AND DISCUSSION

During first week at 1000 ppm
dose the maximum repellency (71%)
against P. solenopsis was observed in
P. persica ethanol extract followed by
petroleum ether and acetone extracts
of P. longifolia with 68.5 % and 67.5%
repellency, respectively(Tablel).
Significant low repellency (10.5%)
was observed in acetone extract of S.
marianum followed by petroleum
ether extract of S. oleraceus (28.0%).
During second week highest
repellency was observed in ethanol
extract of P. persica (70.5%) followed
by petroleum ether extract of P.
longifolia (70.0%) whereas, minimum
repellency was observed in petroleum
ether extract of S. marianum (36.0%).
S. oleraceous was moderately repel-
lent against P. solenopsis. On the
basis of two week average P. persica
ethanol extract and P. longifolia
petroleum ether extract were on the
top with higher repellency and were
statistically at par with each other. S.
oleraceous and E. globulus were
moderately repellent while S.
marianum acetone and petroleum
ether extract showed minimum
repellency and were significantly
different from other plant extracts.

At the dose of 500 ppm during 1st
week higher repellency against P.
solenopsis was observed in P.
longifolia and P. persica in all the

215



ABDUL REHMAN ROONJHO ET AL.

solvents (Table 1). Among the test
materials, the acetone extract of P.
longifolia (73.5%) was the most effec-
tive. Ethanol extract of P. persica was
next in order with 73.0 % repellency.
The petroleum ether extract of P.
persica and ethanol extract of E.
globulus were moderately repellent.
The petroleum ether extract of S.
marianum showed the lowest
repellency (16.5%) followed by S.
oleraceus in petroleum ether extract
(21.5%). During 2nd week ethanol
extract of S. oleraceus and petroleum
ether extract of P. persica showed
maximum repellency of 73.5% and
72.5%, respectively followed by
ethanol extract of P. persica (72%).
Petroleum ether extracts of E.
globulus and S. marianum were least
repellent against P. solenopsis. On
the basis of two week average, ethanol
extract of plant P. persica exhibited
highest repellency followed by
petroleum ether and acetone extracts
of P. longifolia. However they were sta-
tistically at par with each other.
Petroleum ether extract of S. maria-
num was least repellent as compared
to other plant extracts. All other
extracts had moderate to less degree
of repellency.

At 250 ppm dose, during first
week P. longifolia and P. persica ext-
racts in all three solvent exhibited
highest repellency against P. soleno-
psis and were statistically at par
(Tablel). However, they significantly
differed from all other plant extracts.
Maximum repellency was observed in
ethanol extract of P. persica (73.0%)
followed by ethanol extract (70.5%)
and petroleum ether extract (70.0%)
of P. longifolia. S. oleraceus petroleum
ether extract and ethanol extract
showed minimum repellency. Other
plants had moderate to low repel-

lency. During second week highest
repellency was observed in ethanol
extract of P. persica (67.5%) followed
by ethanol extract of S. oleraceus
(66%) and petroleum ether extract of
P. longifolia (64.5%). The petroleum
ether and acetone extracts of E.
globulus had minimum effect with
35% and 40.5% repellency, respect-
ively. The S. oleraceus, P. persica and
P. longifolia showed better repellency
as compared to other plant extracts.
While all three extracts of S. maria-
num and ethanol extract of E.
globulus were moderately effective
against cotton mealy bug. On the
basis of two week average, P. longifolia
and P. persica showed maximum
repellency but did not differ signi-
ficantly with each other however, they
were significantly different from other
plant extracts. The ethanol extract of
P. persica had maximum repellency.
The petroleum ether and acetone
extracts of P. longifolia were the seco-
nd most effective against P. soleno-
psis. The S. oleraceus, E. globulus and
S. marianum were comparatively less
repellent than other plant extracts.

Current results indicate that all
plants had various degree of
repellency against P. solenopsis. It
was noticed that in all three doses
tested ethanol extract of P. persica
had the highest mean repellency over
two weeks. However on the basis of
average of repellency of plant extract
in three solvents, P. longifolia was
slightly better repellent than P.
persica. The order of repellency was P.
longifolia> P. persica> S. oleraceus> E.
globulus > S. marianum.

The use of such plant extracts
can control the population of serious
pests like mealy bug in an environ-
mental friendly way. These plants
have been previously reported to
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possess repellent and insecticidal
properties against different insect
species. El-Kamali (2009) tested
alcoholic extracts of ten species of
medicinal plants for insecticidal acti-
vity against the storage pest, Tribo-
lium castaneum. Of all the plants
tested, Sonchus oleraceus, Ageratum
conyzoides and Ambrosia maritime
were found to be the most active spe-
cies against Tribolium castaneum.
Hateem et al. (2009) also found that
the hexane extracts of Sonchus olea-
rceous L. were highly toxic to fourth
instar larvae of Egyptian cotton worm
(Spodoptera littoralis). Singh et al.
(2012) evaluated the repellent
property of leaf extracts of Azadira-
chta indica A. Juss; Eucalyptus
globulus L. and Ocimum basilicum L.
against aphids and mealybugs. The
highest repellency was recorded in A.
indica leaf extract which gives 99%
and 97% followed by E. globules leaf
extract giving 96% and 93%. While
minimum repulsion was seen in O.
basilicum leaf extract 91% and 88%,
respectively. Koul et al. (2008) also
found E. globulus Labill. as a good
repellent against insects. Soliman
(2005) has reported toxic effect of
hexane extracts of S. marianum
against adults of the whitefly (B.
tabaci).

Results obtained from the labora-
tory bioassay demonstrated good pot-
ential of these plant extracts. Plants
selected for the studies are indi-
genous and are abundantly available.
These plants are locally used in many
traditional medicines. Therefore, the
plant products can be utilized for
preparing phytochemical products
which are good alternatives to
conventional synthetic insecticides
as they are comparatively safe and
economical. Based on the results

obtained from the present study, it
can be concluded that the leaf ext-
racts of Prunus persica, Polyalthia
longifolia, Sonchus oleraceous, Eucal-
yptus globulus and Silybum maria-
num have certain degree of repellent
effect against cotton mealy bug under
laboratory conditions. However fur-
ther investigations are needed before
their application on large scale.
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