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Abstract

The enriched methanolic extract from unripe fruits of Melia zedarach was used for
diet treatment of Spodoptera cilium latebrosa. Artificial diets were treated with
concentrations of 0.25, 0.5, 1.0, 5.0, 10.0 and 15.0 ppm. Starting with 3™ instar,
mortality percentage were 33.3, 45.8; 75.0 and 100% at the concentrations 0.5, 1.0,
5.0 and 10.0 ppm respectively. Residual activity was high toxic during one-day-old at
the higher concentrations 10.0 and 15.0 ppm. Duration of the life cycle was affected
by diet treatment; larval and pupal periods were prolonged, while that of prepupa
shortend. The extract lost its residual toxicity by the 8™ day after treatment.
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Introduction

The species number of the genus
Spodoptera are second only to of
Heliothis (Helicoverpa) among
pestiferous Lepidoptera worldwild(1).

S. cilium latebrosa (Guerine) is one of
the harmful pests in Iraq(2). In Saudi
Arabia were found host plants of S.
cilium latebrosa belongs to the families.
Boragenaceae, Asteraceae,
Leguminosae, Solobnaceae(3).Also, it
was reported that S. cilium is one of the

rice.  pests in  Senigal(4).Melia
azedarach L. is a tree of the family
Meliaceae native to India and

introduced to Iraq many years ago. The
extracted liminoids from fruits of
chinaberry (M. . .azedarach) had
significant antifeedant and insecticidal
properties(5). De et al. (6) found that
aqueous extracts of M azedarach
applied on bean plants leaves interfere
with longevity and development of
immature stages of Bemisia tabaci, the
vector of Golden Mosaic virus. The
powdered fruits of M. azedarach were
extended larval period of Helcoverpa
armigera(7). The observation of strong
biological activity of methanolic extract
of seeds of M. azedarach makes this
plant a potential tool in the control of
chagas disease by lowering ecdysis
percent of fourth instar numphs of
Rhodnius prolixus to about “25%(8).
Extracts of leaves and fruits of M
azedarach were effective in reducing
the number of larvae of Maize stalk
borer Busseola fusca (Fuller)(9). M.
azedarach leaves and seeds extracts in

benzene were found significantly
effective in the repellency of red
purnkin heetls Aulacophora

Javeicolla(10).Toosendanin is one of
the commercial bioinsecticides, it was
isolated from M. azedarach. Cespedes
et al. (12) used toosendanin as positive
control, caused Leso 8.0 ppm at 7 days
for fall armyworm S. frugiperda.The
present investigation reports attempts,
under laboratory conditions, to evaluate
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the efficacy of M. azedarach fruits
éxtract as one of the sources of
bioinsecticides.

Materials and Methods

Insect rearing

fertilized flying females of
Spodoptera  cilium latebrosa were
collected by handle net near outdoor
lights. The captured female was egg
oviposited in one liter jar.

Preparation of the extract

The green unripe fruits were collected
in October 2005 from Melia zedarach
L. trees. After removing the pedicels,
the fruits were. washed and stored in a
freezer.In order to prepare an enriched
extract, 50 gm of frozen fruits was
ground and mixed with 100 ml 80%
methanol.  The  suspension  was
preserved in a refrigerator for 24 h for
maceration, then stirred for 4 h and
filtered under low pressure. The solvent
was evaporated at room temperature.
The dray crude extract was redisolved
in 80% methanol and- washed with
equal volume of petroleum ether (b.p
30-50 °C) by shaking for half an hour.
After separating the layers in the
funnel, the methanol extract layer was
separated, the solvent was evaporated
under room temperature. Then dray
methanol extract was dissolved in two
solvents, distilled water and the same
volume of ethyl acetate in a separator
funnel, and mixture was shacked for
half an hour and was left for 24. The
ethyl acetate extract layer was dried by
evaporization and redissolved in 80%
methanol to prepare 1000 ppm stock
solution. Five larvae were used for each
concentration the statistical
concentrations were based on ten
readings.Larval mortality if any, was
recorded daily as a percentage of died
larvae, twenty five larvae were used for
each concentration mortality within
prepupal period was not seen.
Otherwise, malformed prepupal stage
was added to mortality of pupae.
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All  developmental stages of a
continuous culture of S
latebrosa were maintained at standard
conditions of 27 £ 1 °C, 60 £ 5% R.H

and 16:8 (L:8) photoperiod in the

cilium .

incubator.Larvae were fed in artificial .

diet as prepared’ for S.° exigna
(Hubner)(12,13). The adults were fed
on a 15% honey water solution.
Experimental treatment

Stock solution of the extract was mixed
with the artificial diet before gelling, at
initial concentration of 0.25 ppm to 250
gm of the weight of the duet. The
carrier was evaporated and controlled
diet were prepared with carrier
alone.Single larva was used to avoid
cannibalism that is prevalent in the
larvae of S. ciliumTo determine the
effect of M. azedarach extract on S.
cilium life cycle, newly moulted third-
instar larvae, were starved for 5 h and
transferred singly to 30 cm’® plastic
containers. In order to avoid mortality
at immature stages at used applied
concentration, twenty.

Results and Discussion

Figure (1) shows high levels of larval
mortality of  Spodoptera  cilium
latebrosa. When 3 instar larvae diet
were treated with enriched methanolic
fruits extract of Melia zedarach, the
concentration 0.25 ppm did not cause
mortality, but mortality begin at 0.5
ppm with a relatively high percentage.
The mortality was proportionally
increased with diet application at the
concentrations 1.0, 5.0 and 10.0 ppm.
The value of Lcsp was calculated 1.7
ppm. As compared with other pests
whose diet treated with M. azedarach
extract, S. cilium lalebrosa larvae were
very susceptible to M. azedarach fruits,
for instance, Lcso was 8.8 ppm for S.
exigua (Mekhlif, 2004).The relative
sensitivity of S. cilium latebrosa was
tag high ia relation to ather pests, it was
equal to 10 folds more than both S.
exigua and S. littoralis and 20 folds for
Agrotis ipsilon (13,14).Also, Figure (1)

65

shows that mortality percent of pupae
decreased in comparison with larval
mortality, the effect of limonoids of the
extract on pupal stage only through
pathways of metabolism. While, as well
as that effect on larval stage, the
alimentary tract of feeding larva
distorted by these limonoids.Data
presented in Table (1) show that the
daily residual toxicity of enriched
methanolic extract of M. zedarach on
developed 3" instar larvae. The toxic
effect started since 4-day-old residue
activity for the concentrations 0.5 and
1.0 ppm. The toxicity at concentrations
5.0, 10.0 and 15.0 ppm started at one-
day-old residue activity, but the residual
effect was very- high at last two
concentrations  (92.0 and  96%
respectively).Permanent ~ larvae at
concentrations 10.0 and 15.0 ppm
(4.0%) were only seen. The moulting
failure of permanent larvac may be
attributed either to erosion of epidermal

layer and/or to disruption of
neurosecretion organs by  extract
azadirachtin  constituents  (15).The

methanolic fruits extract lost nearly its
residual toxicity by the eight day after
the diet treatment.Table (2) shows that
the sublethal doses of enriched fruits
extract caused a significant disruption
of immature stages periods, this
disruption ranged between extending
and shortening for those periods. The
significant extension of the larval
period  (3“-prepupa)  began  at
concentration 0.5 ppm, maximum
extension was 4.4 days at the highest
sublethal extract concentration 5.0
ppm.In spite of short control prepupal
period (1.9 days), but it was affected by
treated diets, and decreased for about a
half day at extract concentrations 1.0
and 5.0 ppm. Previous studies did not
focus on the effect of plant extracts on
prepupal stage, but, on the basis of the
weight, dramatic deficiency had been
occurred in the larvae weight through
metamorphosing to prepupa. In the
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biochemistry Tanguage, drastic tissues pupation period, but had not influenced
catabolism and cell patches the larval and prepupal periods, this
rearrangement occurred for prepupa as  sensitivity may be attributed to
preparation step to pupal period.The interference of the extract active
average time to pupation and ingredients ~with  histolysis  and
emergence of adults was prolonged as histogenesis processes within pupal
compared with untreated control. The ‘stage. -

concentration 0.25 ppm was disrupted

Table (1): Residual toxicity of Melia azedarach extract on larvae of Spodoptera cilium
latebrosa (Guerine)*

control 0.25 0.5 1.0 5.0 10.0 15.0
. - - - 4 23 24

- - - - 3 1 -

* 25 larvae for each treatment.
** sermanent larvae

Table (2): Effect of fruits extract of Melia azedarach on the development of Spodoptera
cilium latebrosa immature stages (days)*

I

Concentratlon_ ;
| 11.5+ 0.8 ¢ 1.9+03a 8.1+0.8d l
115+ 14c¢ 1.9+0.8a 8.5+0.7 cd
I 13.2£04 b 1.7+05ab . 91=0.7 be
o 15.5+3.2a 1.3+£0.5b 9.6 0.9 ab

159+1.1a 1.3+0.5D 9.9+09a

* means within in column followed by the same letters are not significantly different (P =
0.085; Duncan’s multiple range test).
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Figure (1): Mortality of the immature stages of Spodoptera cilium latebrosa, diet of
the developed larvae was treated with fruits extract of Melia azedarach
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