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The effect of root extracts of Catharanthus
roseus (L.) G. Don on the larval mortdlity,
fecundity and fertility of Spodoptera litura
(Fabricius) was investigated in the present
study. The larval mortality was increased in
root extract exposed S litura as the
concentration increased. The Pupal weight,
fecundity and the hatching efficiency of egg
were decreased as the concentration of the root
extract increased. Thus, the phytochemicals
present in the C. roseus has potentia as
botanical insecticide in aternative control
strategies against S. litura.

Catharanthus roseus/ Spodoptera litura

Due to the many problems associated with the
use of acutely toxic, synthetic chemicals as
insecticides, a search is underway to discover
new, less damaging pest management tools
(Isman, 1995). Botanical insecticides offer a
more natural, “environmentally friendly'
approach to pest control than do synthetic
insecticides. Screening of plant extracts for
deleterious effects on insects is one of the
approaches used in the search for nove
botanica insecticides (Arnason et al., 1993;
Isman, 1995; Secoy and Smith, 1983).
Catharanthus roseus (L) G. Don,
(Apocynaceae) commonly known as the
tropical periwinkle, is a plant of medicina
importance due to its anticancer and antitumour
activities which are attributed to the presence
of the akaloids vincristine and vinblastine in
its leaves. Theroots are used in various waysin
traditional as well as folk medicine. Alkaloids
present in the plants are aso effective in

leukaemia treatment, diabetes, hypertension
and menorrhagia etc. (Atal and Kapur,1977).
Little work has been done on the anti-insect
properties of the root extract of C. roseus
compared with the aerial portion (Deshpandey
et al., 1988). The tobacco cutworm, Spodoptera
litura (Fabricius) is a serious and polyphagous
insect, its reproductive capacity and migration
ability over long distances has made it an
economicaly important pest of many
agricultural crops. It has been reported to attack
on 112 plant species belonging to 44 families,
of which 40 species are known from India
(Mallikarjuna et al., 2004). In the present
study, we aimed to examine the insecticidal
activity of root extract of C. roseus on the
antifeedant activity, larvicidal activity, pupal
development and fecundity of S. litura.
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Materials and M ethods

Test insect

The eggs of S. litura were collected from castor
fields in Soorankudi near Sattur, Virudhunagar
district, Tamil Nadu, South India. The eggs
were allowed to hatch out and the populations
were maintained in laboratory conditions
(temperature: 30 + 2° C, RH: 75 + 5 9%;
Photoperiod: 12 £ 1 hr.). The nymphal instars
were maintained on fresh castor leaves (Ricinus
communis L.) in the plastic troughs (15 x 30
cm).

Plant extraction

The roots of C. roseus were shade dried and
powdered using electric blender. Twenty five
grams of sieved powder of C. roseus were
extracted by using Soxhlet apparatus for 8 hrs
using acetone as solvent (Peach and Tracey,
1956). The residual extract was filtered and
concentrated on awater bath. Then the residua
extract was weighed and dissolved with little
acetone and made up to 100ml using distilled
water. Various concentration of root extract of
C.roseussuch as 1 %, 2 %, 3 %, 4 % and 5 %
were prepared from the stock solution.

Toxicity

Freshly plucked castor leaves cleaned with
distilled water and soaked in different
concentrations of root extracts for 30 seconds
and dried for 5 min. The newly hatched third
instar larvae were fed with the castor leaves
treated with each concentration. For control the
larvae were fed with fresh castor |eaves without
any treatment. Six larvae per replication and
ten replications were maintained for each
concentration. Mortality data were recorded
after 24 hr. The pupa weight was aso
measured using the electric balance.

Fecundity and hatching efficiency
After adult emergence, adultsin the control and
each concentration were alowed to mate in
beakers containing 20 % glucose solution
soaked in a cotton swap as food and castor
leaves for egg laying. The number of eggs laid
was recorded for each concentration with one
pair. Ten replications were maintained for each
concentration. The percentage of hatching
efficiency was calculated using the following
formula
Number of eggs hatched out

HE = X 100

Number of eggslaid per adult

All data collected from the experiments were
analyzed satigticaly by anaysis of variance
(ANOVA) followed by mean comparison with
Tukey’ stests using the software OriginPro. 7.5.

Results and Discussion

The larval mortaity was increased as the
concentration of the root extract increased over
the control (Table 1). The maximum mortality
was observed in the concentration of 5 % as
76.67+21.34 % and in the control there was no
mortality. This might be due to the presence of
alkaloids like Ajamalicine, Serpentine and
Reserpine. Similarly, Shah (1992&8) reported
that 11 to 100 % mortality in house-cricket
adults with leaf and root extracts of C. roseus
when applied topicaly. He aso told that the
root extracts are more toxic than leaf alkaloids.
The insecticidal properties of C. roseus have
been reported against Amsacta moorei Butler
(Patel et al., 1990), Dysdercus cingulatus
(Fabricius) (Rgendran and Gopalan, 1980),
Phthroimaea operculella Zeller (Deshpande et
al., 1990), Spodoptera littoralis Boisduval
(Meisner et al., 1981) and S litura (Deshpande
et al., 1988).

The pupal weight decreased as 249.1+2.47,
248.0+2.32, 241.1+2.7, 236.6+2.46 and
233.4+2.01 mgin 1 %, 2 %, 3 %, 4 % and 5 %,
respectively over control (253.6+4.29). This
reduction may be due to the antifeedant activity
of the extracts. Kumar and Sevarkodiyone
(2009) reported the effect of Annona squamosa
L. and Lepidium sativum L. on the pupd
weight of S litura. Similar observation was
reported by Pathrose et al. (2007) as the pupa
weight was increased higher in methanol
extract from aerial parts of Andrographis
paniculata (Burm f.) Wall. Ex Nees than the
hexane extract. Elumalai et al. (2004) aso
reported that the hexane extract of Acorus
calamus L. leaf showed highest and significant
antifeedant activity (77.8%) followed by
Lobelia leschenaultiana L. on S litura. Gupta
and Raghuraman (2004) reported the effect on
pupal weight and pupal abnormalities when the
larvae were fed with Neemazal and Neem
Triguard. Wheeler et al. (2001) reported that
when the concentration of crude extract of
Trichilia americana (Sesse and Mocino)
increased the weight of pupae of S litura was
decreased.

8-10 Ganesh Kumar et al.

>
oo
o
o
i
x
o
[t

gl



&\ International Journal of Applied Bioresear ch

Table -1: Effect of root extracts of Catharanthus roseus on the larval mortality, pupa weight,
fecundity and egg hatching efficiency of S litura (n=10).

Concentration of root extracts of C. roseus
Parameters Control 0% % % 2% %
Larval mortality 0a 26.67+41527h | 36.67+16.33bc | 45.00+16.75bc | 5L67+17.40c | 76.67+21.34d
(Mean % +SD)
Pupd weight (MQ) | s5361490a | 249142470 | 2480:232bc | 241.1%27d 23662460 | 233.4+2.016f
(Mean + SD)
Fecundity
(in numbers) 5108+16.44a | 4883+1431b | 449.8+1365bc | 429.3:7.20d 4184+474de | 3810+11.37f
(Mean + SD)
TN | gopoionia | o76:163 | s222:2000 | 8482327 | 736452070 | 60.83:37de

Values followed by similar aphabets are statistically not significant at P=5 % level (Tukey test).

The fecundity was significantly different at
P=0.05 level (Table 1). The fecundity was also
decreased as the concentration of the root
extract increased. This may be due to the
antifeedant activity. Kumar and Sevarkodiyone
(2009) reported A. sguamosa and L. sativum
reduced the fecundity of S litura. Similarly,
Sharma and Seth (2005) reported that the
fecundity of S litura was reduced in both
azadirachtin alone and combined with gamma
radiation.

The hatching efficiency of egg of S. litura was
also affected significantly (P=0.05) due to the
effect of different concentration of root extracts
of experimental plants (Table 2). Kumar and
Sevarkodiyone (2009) also reported A.
squamosa and L. sativum reduced the hatching
efficiency of eggs of S litura. Similarly,
Sharma and Seth (2005) reported that the
fertility of S litura was reduced after the
treatment of azadirachtin than in control.
Sundar et al. (2000) also reported that the lethal
concentrations  of  azadirachtin  based
proprietary  formulations  affected  egg
hatchability in 50-60% of S. litura. Thus, the
root extract of C. roseus affected the survival,
fecundity and fertility of S litura. Hence, the
present study reveals that the further studies on
the chemical components present in C. roseus
needed to use this plant as biocontrol agent as
botanical insecticide.
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