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Abstract

Spodoptera litura Fabr. is one of polyphagous insect that attacks lot of crop species. Integrated Pest Management
(IPM) is a effort to suppress insect pest population. Utilization of plant materials as ingredients insecticide is
considered necessary because biodegradable, relatively safe for human, animal, non-target as well as agricultural
production. This study uses a combination of Sour Sup (Annona muricata) and Mahogany seed (Swietenia
mahogany) as a botanical pesticide. The purpose of this study was to determine the effect of single and combined
Mahogany seed (MS) and Sour Sup (SS) leaf extracts against Time stop-feeding and mortality. In this study,
concentrations applied to armyworm larvae are control, 100 g/l, 150 g/l, 200 g/I, 250 g/l, 300 g/l and a
combination both of them (150 SS + 150 MS; 250 SS + 50 MS; 50 SS + 250 MS; 200 SS + 100 MS; and 100 SS +
200 MS g/1). The results showed that the use of extracts of Sour Sup leaf and Mahogany seed as insecticide either
alone or in combination against pests S. litura causing stop eating, causing larval mortality, the ability of larvae to
pupae, as well as the ability to imago. However, the the most effective concentration is combination of pesticides

obtained in MS 200 and SS 100 g/1 with mortality as much as 53.33% at the 72nd hour after application.

*Corresponding Author: Muhammad Fathoni H. P4 hamzah.toni@gmail.com

71 | Fathoni H et al.



J. Bio. & Env. Sci. | 2013

Introduction

Pest is one of the important issues that considered
in the general business of crop production because
pests can reduce the production of both qualitative
and quantitative. Spodoptera litura F. (Armyworm)
is one of the potentially damaging insect pests of
agricultural crops, especially in the larval stadia.
This pest has a characteristic as a leaf miner or
polyphagous or has a broad host range that includes
rice, pepper, cabbage, potatoes, tobacco, and other

agricultural crops (MOA, 2005).

Management control of Armyworm by the farmer
are using synthetic pest such as Dichloro-Diphenyl-
Trichloro-ethane (DDT), edrin, Carbofuran and
Tomorin. In addition to the expensive of that
pesticide, the use of chemical insecticides are bad
for agriculture, as it can cause pollution of biotic
and abiotic as well as the occurrence of pest
resistance, pest resurgence, accumulation of
chemical residues in crops, killing natural enemies,
environmental contamination by chemical residues
and accidents for users. Due to the negative effects
of synthetic insecticides, it would require alternative
insecticides that are selective to insects and
relatively safe for the environment (Hadiwijaya,
1990). Alternative insecticides that are developed
today are insecticides that utilize natural
ingredients derived from plants as known as

botanical insecticides.

The use of botanical pesticides is biodegradable,
relatively safe for humans; non-target animals and
farm produce because the residue is easily lost.
Botanical pesticides can kill or disrupt insect pests
and diseases through the unique work, which can be
through a combination of various means or singly.
How it works is very specific pesticide plant
includes: damage the developing eggs, larvae and
pupae, inhibits moulting, disrupt communications
insect repellent eat, inhibit the reproduction of
female insects, reduces appetite, and block the

ability of insects to eat.

The family of plants that are considered as a
potential source of plant-based insecticide is
Meliaceae, Annonaceae, Astraceae, Piperaceae, and
Rutaceae (Tengkano 2003). The potential natural
active ingredients contained in this study utilizing
the Sour Sup leaf (SS) and Mahogany seed (MS) as a
botanical insecticide either singly or in
combination. Muharsini et al. (2006) reported that
extracts of Sour Sup leaf can be used to control
myasis disease caused by the larvae of Chrysomya
bezziana. Susanti (2007) reported that the seed
extract of soursop effect on diamondback moth
Crocidolomia binotalis Zell. Another course of a
study showing that acetogenin in Sour Sup leaf
compound containing active substances which are
suspected larvasidal, and the ingredients are well
acetogenin as insecticides, acaricides, antiparasitic
and Dbactericidal. Acetogenin from Annonaceae
family is a substance that can be used as an
insecticide. Besides that, there are carboxylic acid
group (stearic acid, oleic acid, oleic ethyl,
octadekanoic acid, octadekanoic ethyl ester,
hexadinoic esther dioctil, and palmitic acid). The
palmitic acids from Mimba seed have an bioactivity
against Aedys aegypti larvae with LC50 58, 70 ppm
(Suirta, 2007). Mulyawati (2007), said that Paitan
leaf, Tobacco leaf and Sour Sop leaf extract can
press the population of Thrips (H.haemorrhoidalis)
pest with LC 50 28,9650 mm?L at 24 hour after

application.

The purpose of this study was to determine the
effect of single and combined Mahogany seed and
Sour Sup leaf extracts against Time stop-feeding

and mortality.

Materials and method

The design study

This experiment were used single concentration
dose of botanical pesticide there are o (control),
100, 150, 200, 250, 300 g / 1. Each concentration
was used 10 animals treated with three replication.

The independent variables include the larvae of
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Spodoptera litura and botanical pesticides Sour Sup
leaf (SS), Mahogany seed (MS), and the
combination of SS and MS. Dependent variables
include symptoms that occur in larvae of
Spodoptera litura result of botanical pesticide
application especially time of stop-feeding and

mortality.

Botanical pesticides application

Each of the prepared botanical insecticide was
puted in a small bowl. The pests were given
Jatropha leaves for feed. Applications of botanical
pesticide were given by dipping method.
Subsequently the leaves were placed in plastic vials,
each of which included a 1 larva of S. litura third
instars. The mortality S. litura observed at 0, 24, 48,
72, 96, 120, 144, and 168 hours after application
and time to stop eating was observed at 1, 2, 4, 6, 8,

10, 12, and 24 hours after application.

Analysis of the data

The data of number of larvae S. litura were stopped
eating and mortality were analyzed with analysis of
variance (ANOVA) at 5% level of confidence with
the SPSS 16.0 program. The relations between them
were analyzed using regression correlation analysis,
and the LC50 values were analyzed using probit
regression. If the control treatment there were no
deaths or deaths larvae of S. litura less than 10% the
percentage of larval mortality was calculated using
the formula:

P=x/yx100%

Description:

P: percentage of dead larvae of S. litura

X: number of dead larvae test

Y: number of test larvae (Bedjo, 2008).

Results and discussion
The effect of botanical pesticide to the time of stoop
feeding Armyworm larvae
All tested botanical pesticide showed high efficiency
in morality of the tested pests. In spite of that,

significant differences in efficiency were found.

The result of botanical pesticide agains S. litura
larvae showed in Fig. 1. The results showed that the
administration of botanical pesticide made from
Mahogany seed and Sour Sup leaf may increase the
time to stop-feeding of S. litura larvae within 24

hours after application.
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Fig. 1. Percentage of Stop-fedding larva S.litura.

In the botanical pesticide MS showed that the
concentration of 100 g, 150 g, 200 g, 250 g, and 300
g respectively 23.33%; 33.33%; 43.33%; 50.00%;
and 50.00%. In the botanical pesticide SS showed
that the concentration of 100 g, 150 g, 200 g, 250 g,
300 g respectively 13.33%; 16.67%; 23.33%; 23.33%
and 33.33%.

The effectiveness time for stop-feeding by S.litura
larvae showed in Table 1. On a combination of
botanical pesticide MS 200 g/1 and SS 100 g/1 were
able cause stop-feeding respectively 0; 3.33%;
3.33%; 13.33%; 16.67%; 23.33%; 26.67%; 26.67%;
33.33%; 43.33%; 50.00%; 66.67% on each hour
observations. The effectiveness of vegetable
materials in time to stop eating armyworm larvae
instar 2 at 24 hours after application is the
combination of MS 200 g/1+SS 100g/1 (66,67%),
followed by a combination of MS 150 g/1+SS 150 g/1
(60.00%), and the single material MS 300 g/l
(50.00%). In addition to the difference in
resistance and larval cuticle layer of influence the
amount of insecticide into the digestive tract so that
the effects of the active ingredients that work will be

different in stopping eating.

73 | Fathoni H et al.



J. Bio. & Env. Sci. | 2013
Tabel 1. Time of stop fedding larva S. litura.
Tredrmert Top Feddng & ewra (Do)
[F00gd] Observaion Hoors after application
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The effect of botanical pesticide to the mortality of
Armyworm larvae

All tested botanical pesticide showed high efficiency
in mortality of tested pets. Based on the Figure
shows that the administration of SS and MS on
mortality S. litura 120 hours to have a significant
difference (P <0, 01). This indicates that there are
significant concentrations (SS) and (MS) on
mortality S. litura. Based on the result of mortality
show that SS concentration of 100 g, 150 g, 200 g,
250 g, 300 g respectively 6.67%; 13, 33%; 20.00%;
30.00%; (36.67%). In the botanical pesticide of MS
showed a concentration of 100 g, 150 g, 200 g, and
250 g, 300 g respectively 20.00%; 40.00%; 46.67%;

53.33% and 60.00%.
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Fig. 2. Percentage of mortality larval S.litura after

treatment by natural pesticide.

The result of LCso showed the rate mortality of S.
litura larvae that caused by botanical pesticide has a
pattern the length periode of observation will
increase mortality of larvae. The observations every
24 hours after applications during 168 hours on MS

capable of produce lethal for larvae as much as 50%

amounted to at concentrations 494.220; 435.510;
365.231; 289.759; 237.266; 203.337; 171.113 g/l
whereas on botanical pesticide SS extract capable of
produce lethal for larva S. litura 50% are at
concentration 491.166; 435.082; 408.930; 403.885;
351.656; 314.906; 279.160 g/1.

The value of LCso that effective and efficient from
botanical pesticide MS amounted to 237.266 g/l at
120 hours after application, then from SS amounted
to 279.160 g/l on 168 hours after application. It
means that the level of effectiveness of MS is more
quickly 48 hours if compared with SS. Whereas the
combination of MS and SS which most effective for
mortality larvae up to 50% is comparison of MS
200+SS 100 g/1 and MS 250+SS 50 g/1 with time 72

hours after application.

The value of LCso will progressively increase when
the observations done within time which
increasingly shorter. Sinta (2012), said that the
influence of vegetable pesticides seed of Bengkoang
against Armyworm on crop Soybean, obtained the
value of LCso within observation time 24, 48, 72, 96,
120, 144, 168 hour after application amounting to
225.813; 173.945; 172; 398; 148.71; 141.37; 125.028
g/l. Whereas in research Putri (2010), the value
LCs50 from insecticides ektrak seed sour Sop in pest
control trip be obtained 83.1925; 22.9497; 21.1132;
19.0617; 16.9272 g/l. The level of effectiveness
pesticide vegetable from plant materials has a
respective advantages because every plant has an

active ingredients that can be sensitive for pests that
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treatment, so cause the level of death, for it the
selection of time who proper in the application will
influential from the effectiveness insecticides.
According to Jeyasankar (2012), every plants which

containing toxins has a concentrations of who

different-diff, that the the higher the concentration,
then the number of toxins who regarding skin
insects increasingly a lot, so that can inhibit the

growth and cause the death of insects more a lot.

Table 2. Velue of concentration mortality (LCso) S. litura .

Pesticide Lethal Concentration {LC ;) S. fitura
24 43 72 % 120 1 168
M5 94200 435510 RN RGN 2372668 203337 171,13
JAM00TE  -3RRH 008 3152000 22670006 -1 SR1H000TE -1 21040006 53440005k
55 FENRE 435,052 405 A3 ETEFEN 35165 314 S ERER T
AEEHI09E  3ETTHIMEE 3306007 Z2M0006x -1 99%-H006:  -1,860+0 006 -1 49040 005x

The increase of concentration cause changes at a

speed time stop-feeding. The increase of
concentration that given to the pests followed by the
increase of stop feeding. The feeding activity of the
insects can be stop because the influence of
chemical substances that stimulates
chemoreceptors then continued on central nervous
system of the insect. The next process the influence
of chemical substances can damage particular
network of digestive organ, glands that produce
enzyme or nerve tissue insect. According to Coloma
et al (2002), the compound of Sour Sup of active
substance as a insecticide also capable of inhibit
transfer electron on site I by blocking the bonding
of enzyme NADH with ubiquinone in the chain of
transfer electron on process cell respiration who
consequently the process of formation of metabolic
energy become obstructed and will cause the
shrinkage of body volume as well as dries who

resulting in death due loss of energy.

The time to stop-feeding after treatment by
botanical pesticide of Mahogany seed extract is
higher than the Sour Sup leaf extract, because
Family Maliaceae contains limonoid. The limonoid
is derivatives of Azadirachtin that acts as anti-
feeding that can affect appetite (Bhurat, et al, 2011).
The impact of Azadirachtin on all phases of insect
growth pupa, and adult

mechanism of action will affect the metabolism of

larva, insects. Its

insect hormones on the brain. Where azadirachtin

this will indirectly modify both hormone synthesis
and response to steroid hormone and juvenile
hormone and also the pheromone (Hummel et al,
2012). Saponin content of which is owned by MS is
also acting as antifeedan (D'incao et al, 2012).
Saponin is one of the secondary metabolites that
have small molecular weight. Saponins have anti-
nutritional effects and cause toxic effects if
consumed. So can result in weight loss (Alexander,
2009). The Sour Sup leaf extract has active
substance that are aceetogenin, among others
acimicyn, bulatocyn and squamocyn, which is the
insecticides.  According

content of these

Taufiqurrohman (2004), the content of this
compound at a particular concentration resulted
antifeedan. Suitable or appropriate concentrations
in insects can cause toxicity (poisonous insects),
primarily as a stomach poison and resulted in the
death of the insect. So also by Kardinan (2002),
seeds, leaves, and roots of Sour Sup contain a
chemical compound annonain that can act as
insecticides, larvicides, insect repellent and anti-
feedant work as a poison by contact and stomach
poison. Jiang-Hu et al (2003); Achmad (2009)
mentions that bullatacyn content owned plants have

potential as anti-feedan in insects.

The content of secondary metabolites that can lead
mortality in the MS such as saponins and rotenone.
Saponins are secondary metabolites that can cause

death in different phases of growth of insects
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(Alexander et al (2009); D'incao et al (2009)). The
flavonoid content is owned by MS is rotenone.
Rotenone is one that isoflavones can inhibit cellular
respiration and energy metabolism at the level of
the mitochondrial respiratory chain (Ntalli, 2012).
Rotenone compound that is also owned by SS
applications pesticide plant using the SS can cause
the death of the larvae. The use a combination of
both materials are shown to have a positive
interaction can work synergistically because it has a
background of different active substances and

mutual synergism in lethal larvae of S. litura.

Conclusion

The use of botanical pesticides that derived from
mahogany seed, Sour Sup leaf and a combination of
both of them can increase the time to stop-feeding
and mortality of S.litura larvae, with the highest
palatability score on 24 hours after application on
MS (50.00%), SS (33.33%), SS combination MS
200 + 100 g / | at 66.67%. At MS, the value of LC50
(at 237.266 g / 1 at 120 hours after application), SS
(279.160 g /1 at 168 after application). It means that
the effectiveness of the MS faster 48 hours than the
SS in achieving LCso.
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