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ABSTRACT

The research was carried out to determine the appropriate number of sex pheromone traps for monitoring the
Spodoptera exigua moths in shallot crop which was grown in Yogyakarta Special Territory, Bantul Regency (Samas).
This research was conducted in August until September 2016. Sex pheromone trap was arranged on shallot aged 3
weeks after planting. Sex pheromone trap with hexadecenat tetra asetat ingredients was placed on sticky yellow trap.
This research used RCBD experimental design with single factor experiment namely the number of trap i.¢. 3, 5, 6, 8
units/2.000 m? with sex pheromone, and three traps without sex pheromone as control. Each treatment was repeated 5
times so 125 samples of experiments were obtained. Observation was made by counting the number of moths caught
in sex pheromone trap. The result of observation was analysed with analysis of variance (ANOVA) and DMRT a
5.0%. The results show that the appropriate number of trap to monitor the pest infestation was 3 units/2.000 m>.
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INTRODUCTION

Indonesia is one of countries who love flavor
taste so much. One of herb that must be in dish is
shallot. Besides being used as a flavor, shallot also
has high economic and nutrient value. Shallot has
big role in life through of people especially to farmers,
that’s way most of farmers were attracted to cultivation
a shallot. One of the centers of shallots production
is Bantul, Yogyakarta. Within a year there are three
planting seasons i.e. July to October, November to
February, and March to June. Pest problem is one of
major constraint for achieving higher production in
shallot cultivation. Febrianasari (2014) stated that
Spodoptera exigua Hubner (Lepidoptera: Noctuidae)
is one of important pest that can be obstacle the
farmers from getting the maximum production (20
ton/ha) and good quality.

Spodoptera exigua has attacked shallot throughout
the year. Larval stage of S. exigua has high feeding
activity by eating all a part of leaves. Leaves have
attacked by larva of S. exigua seem like transparant
and then leaves look like droop and dry up (Kalshoven,
1981). Thus condition can make high losses for
production and it will be worst when populations of

S. exigua was increasing (Mau & Kessing, 2007,
Khasanah et al., 2014). The S. exigua larvae attack
shallot during vegetative growth stage and can
cause yield loss of about 57-100% (Putrasamedja
et al., 2012). According to Nurjanani and Ramlan
(2008), variation of demage of S. exigua attack start
from 3.89-100%, it depended of management of
shallot cultivation. Heavy attack can caused high
losses until 100%, if there was no controlling of pest
attack and it can caused crop failure and production
of shallot should be come down (Haryati & Nurawan,
2009; Khasanah et al., 2014).

Commonly, farmers used synthetic insecticides
to minimize losses and controlling S. exigua. Farmers
were preferring to used synthetic insecticides
because they are readily available, highly promoted,
inexpensive, easy to apply and quick acting (Islam,
2012). Most of farmer used insecticides as intensively,
and the pests are becoming resistant to almost all
chemical pesticide as the frequency of spraying is
gradually increasing while their efficacy is gradually
decreasing. Wagiman et al. (2003) stated that the use
of chemical insecticides is feared to leave residues
on the shallot bulbs, and if the shallot bulbs were
consumed in fresh condition it will have impact on
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consumer health. There are many alternative
approaches to control insect pest such as using
pheromone technology like sex pheromone traps.

In most insects, pheromones are produced by
glandular epidermal cells concentrated in discrete
areas beneath the cuticle, but in some species, gland
cells are scattered through the epidermis of different
parts of the body. For click beetles, the male attractant
pheromone is produced by female pheromone glands
located at the last abdominal segment (Reddy &
Tangtrakulwanich, 2014). According to Wyatt (2010),
pheromones are chemical signals that are used to
communicate between species of insects. Sex
pheromones are specific chemicals released by
females into the air to attract specific males for mating.
Males follow the sex pheromone upwind to locate
and mate with the female (Kong et al., 2014).
Pheromone traps, which attract male S. exigua moths,
can be an indicator of moth activity in the area.
However, trap catch numbers may not necessarily
relate directly to numbers of larvae in a field

The utilization of sex pheromone to control insect
pest is one of advance technology. The sex pheromone
is one method to control insect pests for support
food security. In other to know the ability of sex
pheromone to trap insect the monitoring of insect
using sex pheromone is needed. Sex pheromone can
be used as a monitoring tool of pest population in
the field and for mass capture of male insects. The
sex pheromone disturbs the mating activities of insects
so they will be fail to mate, as a result the produced
eggs will not be fertilizing and hatching. The further
impact is that population of S. exigua and damage
rates will be reduced. The pheromone traps is
environmentally sound due to not toxic. The sex
pheromone was more widely used than the other
pheromones as sex pheromones are more easily
obtained (Martono, 1997). The pheromone traps can
be used as monitoring and early detection of
S. exigua infestation. A sex pheromone trap contains
tetra hexadecenat asetat as active ingredients that
are attached to yellow sticky plastic sheet. Number
of sex pheromone trap per hectare may determine
the effectiveness to trap the S. exigua male moths.
This study was aimed to determine the appropriate
number of sex pheromone traps for monitoring the
S. exigua moths.
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MATERIALS AND METHODS

The research was conducted from August until
September 2016 in the shallot grown in Sanden,
Bantul, Yogyakarta. The sex pheromone trap was
obtained from Agritek Tani Indonesia Ltd. The trap
is composed of a yellow sticky plastic sheet and the
sex pheromone cointaining hexadecenat tetra acetat.
The treated area was selected at shallot area with
infestation intensity rate of S. exigua more than
20%. Field sampling conducted on shallot age of 3
weeks after planting.

This research is using RCBD experimental design
with single factor experiment namely number of trap
i.e. 3,5, 6, 8 units/2,000 m? with sex pheromone,
and control (3 traps without sex pheromone) with
five replications. Experimental plot was a shallot
plantation of about 2.000 m? or 50x40 m. Each
block had a set of treatments that consisted of five
treatments including control so that the total trial
plot per block was 1 hectare and sum of sample was
125 unit. Inter plots were separated by difference
distance depend on number of trap. Distance among
3 traps were 12.5 m, 5 traps were 8.3 m, 6 traps were
7.14 and 8 traps were 6.25 m. Distances among
blocks were 200 m and among plots were more than
50 m. Distance among block was separated with
other plant, street and houses. According to Kardinan
(2003), metil eugenol was attractant compound on
mating process (sex pheromone) of fruit flies, the
potency of this compounds can attract insect for
come around 20—100 m.

The observation parameter was the number of S.
exigua moths caught. The observation was conducted
at every 5 days since trap installation until the
shallot ready to harvest. Sex pheromone trap was
effective to catch S. exigua moths if the number of
caught moths on treated plot was significantly than
control treatment, because control treatment is
yellow sticky trap without sex pheromone. The
effectiveness of the sex pheromone trap was determined
refering to based on the results of analysis of
variance (ANOVA) and DMRT oo 5.0%. Meanwhile
the appropriate number trap was determined according
to the significant difference amongst treatment.
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RESULTS AND DISCUSSIONS

The result of the number of moths caught for six
times from August until September in Sanden, Bantul
Regency showed that average cumulative number
of S. exigua moths highly significant difference (F
<0.0001) amongst treatments including control.
Control (yellow sticky trap without sex pheromone)
has significant difference with other treatment (3, 5,
6, and 8 trap with sex pheromone). There’s no moths
were trapped on control treatments, while in others
treatments average number of moths were 9 until 36
moths/trap (Figure 1). It was mean sticky yellow trap
with sex pheromone more effective to catch moth
than sticky yellow trap without sex pheromone.
Eight traps can catch until 36 moths higher than
three traps of nine moths caught. Differences density
of sex pheromone can effect for number of moths
trapped.

The noctuid moths are active at night especially
at full moon (Sukarsono, 2016; personal communi-
cation). At the night, the chemical sense was more
functionate to detected synthetic pheromone than
visual sense to detected color of trap (Santi & Sumaryo,
2008). There was no moth in control treatment but
it was in other treatment, it was mean that at night
the noctuid insect may not distinguish the color on
trap (sticky yellow trap) but it was attracted on sex
pheromone. According to Haryati et al., (2009) Sex
pheromone of S. exigua was produced by female
moth especially at night to attracted male moth to

Average cumulative number/six observations
2
N

come n get mate. So can be sure that male moth was
trapped in sticky yellow trap.

Average cumulative total number of the moth for
these observations was used as a basic for determining
the appropriate number of sex pheromone trap per
hectare. Trap Installation at several days before
planting can be useful for early pest detection.
Pheromone with the active ingredient of tetra acetic
hexadecenat is specific for male moths. If the trap
was installed at beginning of plant, most of male
moths were died while stuck on sticky yellow trap
and the egg will not be fertilizing and hatching.

The average cumulative number of moth caught
in the trap density of 3, 5, 6 and 3 traps without sex
pheromone as control units/2000 m? were significantly
lower than 8 units/2000 m? (Figure 1). The appropriate
number of trap to monitor the pest infestation was 3
traps units/2.000 m? with sex pheromone, it can be
appropiate number for monitoring because with a
few trap can catch moth S. exigua. Pheromone traps
can be useful as a tool for early detection and
monitoring of the pest infestation. The egg of S.
exigua was discovered when shallots are in 4-7
DAP of age (Sutarya, 1996). If the trap was installed
at a week before planting and it caught S. exigua
moths, it means that the trap can be used to prevent
the pest infestation as early as possible.

In addition the sex pheromone traps are useful
for early detection and monitoring of pest infestation
and also it has the potential to control the pest by
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Figure 1. Average cumulative number of Spodoptera exigua moths
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the way of trap and kill. Haryati and Nurawan
(2009), stated that the sex pheromono has
opportunity to be developed in shallots production
centers, particularly in endemic areas of the shallot
pest. The most important thing of monitoring is to
determine if they are present in area or to determine
if enough insect are present to warrant a costly
treatment.

CONCLUSION

The sex pheromone trap with the active ingredient
of tetra hexadecenat tetra asetat which attached on
the yellow sticky sheet was effectively to capture S.
exigua moths. The appropriate number of trap to
monitor the pest infestation was 3 units/2.000 m?.
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