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ABSTRACT

Mustard (Brassica juncea L.) is a type of vegetable plant that is widely cultivated because the content in it is
beneficial for the body. Cultivation of mustard plants is experiencing problems, namely a decrease in
production caused by armyworm attacks. Therefore, it is necessary to have an environmentally friendly
control to suppress this pest population. One of the control methods that can be used is by using soursop
leaves. The research design used was a completely randomized design (CRD) with 1 factor, with 4 treatments
and 5 replications. The treatments used included P1 (control), P2 (concentration 10 g/l extract), P3
(concentration 20 g/l extract, and P4 (concentration 30 g/l extract). The results obtained showed treatment
P4 soursop leaf extract solution was effectively used in the control of armyworms  P4 is the best concentration
be able to kill the armyworm (Spodoptera litura) amounted to 80% within 24 hours of observation after being
treated, with a concentration of 30 g per liter  because it showed the best results on all parameters, and the
LC50 value in this study was at a dose of 16.64 g/l.
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Introduction

Mustard (Brassisca juncea L.) is a type of horticultural
plant that is familiar in Indonesia. Mustard plant is
a type of leaf vegetable and is a source of fiber, vita-
mins, and minerals that are essential for the human
body (Manullang et al., 2014). The cultivation of
mustard plants is experiencing obstacles that can
cause production to decline, namely attack of army-
worm (Spodoptera litura L.) (Samsudin, 2008). It is
necessary to control the armyworm (Spodoptera litura
L.) in a more environmentally friendly. One of the
plants that has the potential as a vegetable insecti-
cide is soursop leaf. Soursop plant which has the

Latin name Annona muricata L. is a plant originating
from Central America, Latin America, and the Car-
ibbean. This plant is generally cultivated as a gander
plant because it has a delicious fruit taste and has a
lot of vitamin C in it, and the leaves can be used as
herbal medicine for body health (Elidar, 2017). Be-
sides being used as herbal medicine, the leaves of
this plant also contain many phytochemical com-
pounds that can be used for pest control in culti-
vated plants.

Based on the results of the analysis of
Gajalakshmi et al. (2012) and Gavamukulya et al.,
(2014), on phytochemical compounds in soursop
leaves are known to contain alkaloid, compounds,
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Flavonoids, terpanoud, lactones, anthraquinones,
tannins, cardiac glucoside phenols, phytosterols,
and saponin. The compounds act as anti-feedants
that work as stomach poison on insects (Septerina,
2002). So that the use of pesticides made from plant
can reduce pollution of the environment and reduce
farmer’s expenditures to pest control. On the other
hand, using botanical pesticides does not cause re-
sistance to pests, and also does not cause resurgence
in pests.

The use of soursop leaves as an insecticide was
tested on the pest Crocidolomia panonana F. according
to Arimbawa et al., (2018), was able to cause a mor-
tality of 99% on the fifth day. Hartini and Yudi
(2015) stated that research the soursop leaf extract
(Annona murcita L.) has the potential to cause 100%
mortality of peach aphids at concentrations of 8%
and 10%, respectively.  Therefore, it is necessary to
conduct research to determine the effectiveness of
soursop leaf extract solution to the mortality of ar-
myworm (S. litura L.) on mustard (B. juncea L.).

Materials and Methods

Materials needed in this research is: Green mustard
plants, armyworm (S. litura) three instars, soursop
leaves, ethanol 96%, soil, water, manure and NPK
fertilizer. While the tools used are polybags, scales,
hand sprayer, filter paper, blender, glass bottles,
plastic, rotary evaporator, knife, jars, beakers, sieves,
hoes, lid, insects, name tag, and a camera.

Statistical analysis

Statistical analysis was carried out in five replicates
for the one control and experimental samples. The

data have been analyzed by one-way analysis of
variance (ANOVA) followed by Turkey’s test,
Duncan’s multiple range test for the average value
of parameter among the four treatments and used to
compare the means values between each treatments.

There are 4  levels of statisticals used in this treat-
ment :
P1 : control
P2 : 10 g/l soursop leaf extract
P3 : 20 g/l soursop leaf extract
P4 : 30 g/l soursop leaf extract
      Armyworm (S. litura) insects is taken from the
field, then cultured in a cage to get 200 larvae. Ob-
servations starting from 24, 48, and 72, on the larvae
mortality, up to 50 percent. And the 50% lethal con-
centration in this study was analyzed using probit
analysis.

Results and Disccusion

Percentage of Total Mortality (%)

Based on the results of the analysis of variance, the
results showed a significant effect on the percentage
total mortality. The results of the percentage of total
mortality observed can be seen in Figure 1.

Based on Figure 1. Shows that the best results on
the parameter of the percentage of total mortality,
namely being treatment P4 with a concentration of
30 g/l gave a result of 84% and was different from
other treatments. This treatment is considered effec-
tive because it can kill more than 80% of armyworm,
according to Prijono (2002), states that the effective-
ness of an extract can be seen from the amount of
mortality produced, which is more than 80%. While

Fig. 1. Percentage of armyworm (S. litura) total mortality.
Description : P1 = without giving soursop leaf extract (control), P2 = giving a concentration 10 g/l soursop leaf extract,
P3 = giving a concentration 20 g/l soursop leaf extract solution, P4 = giving a concentration 30 g/l soursop leaf extract
solution.

Percentage Total Mortalitas (%)

84

70

54

32

Pe
rc

en
ta

ge
 o

f m
or

ta
lit

y

Percentage of total mortality



1100 Eco. Env. & Cons. 28 (3) : 2022

the P3, P2, and P1 treatments are still below than P4
treatment. P1 got 32% results, the lowest mortality
percentage, because there were no toxic compounds
accumulated in the armyworm’s body, causing low
mortality.

Giving of soursop leaf extract solution has a sig-
nificant effect on armyworm mortality, because the
acetogenin content contained in soursop leaves is
antifeedant (Arimbawa et al., 2018). According to
Sumantri et al. (2014), acetogenin compounds are
one of the phenolic compounds that have toxic
properties. Giving different concentration of sour-
sop leaf extract has an effect on the amount of mor-
tality produced. The higher the concentration given,
the higher the amount of mortality produced. This is
presumably because the armyworm lacks nutrients
as a result of the antifeedant effect it produces,
thereby disrupting the development and growth of
the armyworm. According to Parkinson and Ogilive
(20018), which states that the condition of food
containg toxict compound causes the energy pro-
duced from food to be allocated to detoxify the
body, so the body lacks nutrients for growth and
development. Although the number of leaves con-
sumed by armyworm is small as result of the
antifeedant effect, but the solution extract given
causes toxic compounds to have accumulated in the
armyworm’s body so that it will causes death. The
higher the concentration given, the higher the
amount of accumulated toxic compounds (Syah,
2016).

Time of Mortality (hours)

Based on the results of analysis of variance, showed
results that had a significant effect on the first time
of mortality. The results of the observed on the first

Fig. 2. First time mortality of armyworm (Spodoptera litura F.)
Description : P1 = without giving soursop leaf extract (control), P2 = giving a concentration 10 g/l soursop leaf extract,
P3 = giving a concentration 20 g/l soursop leaf extract solution, P4 = giving a concentration 30 g/l soursop leaf extract
solution

time of mortality can be shown in Figure 2.
Based on Figure 2. It can be seen that the fastest

early mortality time in this study was obtained in
treatments P2, P3, and P4. P4 treatment with a con-
centration 30 g/l obtained an initial time of mortal-
ity of 24 hours, The result is not different from the P3
and P2, the initial time of mortality is 24 hours.
While the treatment which was the control treat-
ment in this study obtained the longest initial time of
mortality, which was 43.2 hours, and significantly
different from other treatments.

Giving of soursop leaf extract solution showed an
effect on the speed of time in causing mortality in
the test pests. This is thought to be due to the effect
of compounds attached to mustard leaves, which
causes decreased growth and development in army-
worm caused by the antifeedant effect. The tannins
contained in soursop leaf extract can have a lethal
effect on insect because these compounds can inhibit
enzyme activity in the digestive tract so that it will
damage digestion in insects and cause death. Be-
sides tannin compounds, alkaloid, and terpenoid
compounds also have potential to inhibit feeding
activity in insects. According to Arimbawa et al.,
(2018), stated that in the larval body there are sen-
silla cells that can respond to various alkaloid com-
pounds that can react as food inhibitors. Alkoloid
compounds can also work by poisoning the nervous
system can inhibit the enzyme acetylcholinesterase,
which plays a role in nerve infusion. So that the re-
sult of this causes the larvae to become convulsively
and continuously due to failure of the central ner-
vous system to send massages to cause paralysis
and mortality (Kaihena et al., 2011). In Addition, the
phenolic compounds contained in the soursop leaf
extract solution can cause larvae to lose a lot of fluid
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due to the nature of these compounds, according to
Syah (2016) is a dehydration poison. So that giving
of soursop leaf extract solution causes mortality
faster than control.

Lethal concentration 50% (LC50)

The calculation of the lethal concentration value is
carried out using probit analysis, so that a 50% lethal
concentration result is obtained, as in Figure 3. And
Table 1.

Interval has an effective dose level in controlling
the armyworm population of 50%. The results of the
probit analysis is shown in Figure 3. And Table 1
show that the LC50 value tested using a 95% confi-
dence. According to the analysis, the right concen-
tration in controlling 50% of the armyworm popula-
tion was at a concentration of 16.64 g/l with a con-
centration interval of 7.7 g/l to 22.98 g/l, which
means if the concentration low than 7.7 g/l or more
than 22.98 g/l is not included in the LC50.

Fig. 3. Soursop leaf extract Concentration log curve.

Table 1. Estimation of toxicity parameters concentration of soursop leaf extract solution.

Prameter SK (%) Estimate concentration (g/l) Interval concentration (g/l)

LC50 95% 16.64 7.7 – 22.98

Description : SK = Confidence Interval.

Soursop leaf extract causes the content of com-
pounds contained in it to accumulate more in one
solution. Toxic compound contained in the solution
can enter the larva’s body through the body wall or
through the mouth during feeding activities.
Accoding to Sastrodiharjo (1984) states the body
wall of insects that accumulate toxic compounds can
directly spread in the body. According to Yunita
(2009) the failure of larvae to detoxify their bodies
from toxic compounds will cause mortality.

Stomach poison occurs from the eating activity of
armyworms, so that the toxic compounds on the
surface of the mustard leaf will easily enter the
armywom’s body and cause an antifeedant effect.
The poisoning that occurs in Figure 4 (b.c), the body
part of armyworm hardens and changes color to
blackish brown, and the insect body becomes soft
and elongated. This is though to occur bacause sec-
ondary metabolites such as alkaloids and saponins
reduce the surface pressure of the mucrosatractus
digestivus membrane in larve so that the wall be-

Fig. 4. Poisoning Symptoms: (a) Healthy armyworm, (b) Armyworm’s body softened and longated, and (c) The
armyworm’s body turns black.
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comes cystic (Syah, 2016).
The compounds contained in soursop leaves that

act as antifeedants are alkoloids, flavonoids, sa-
ponins, and tannins. Tannins interfere with the di-
gestive system of insects through the inhibition of
the protein absorption process and the bitter taste of
tannins cause decreased eating activity (Ningsih,
2013). Saponin compounds interfere with the
armyworm’s digestive system by binding to sterols
which will affect the skin turnover process in insect,
and result in disturbed hormone balance (Syah,
2016). Resulting in disruption of the balance of the
armyworm’s hormone system, causing failure in the
process of organ formation which ends in death
(Shinta et al., 2012).

Conclusion

The results found that 1 (one) treatment, P4 is the
best concentration be able to kill the armyworm
(Spodoptera litura) amounted to 80% within 24 hours
of observation after being treated, with a concentra-
tion of 30 g per liter, and was able to give the best
results on all treatment parameters and LC50 values
in this study, namely at concentration of 16.64 g per
liter.
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