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Abstract. Mango is one of the primary fruit export commodities in
Indonesia. The productivity of mango can be increased by controlling
the pest population, including fruit flies Bactrocera spp. Various ef-
forts to control the population of fruit flies have been carried out,
either by implementing traditional methods or by using synthetic pes-
ticides. However, synthetic pesticides can cause pollution and there-
fore we need to control the fruit flies’ population by using the most
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INTRODUCTION or 420,998 Tonnes (Statistics Indonesia,

2018). But, one of the biggest problems for

Mango (Mangifera indica L.) is one of
the primary Indonesian fruit export commod-
ities along with Mangosteen and Salak (Ari-
anto, 2017). Mango originated from India and
spread to Southeast Asia including Indonesia
and Malaysia (AAK, 1991). Mango produc-
tion has been increased to the highest in 2017-
2018 compared to other fruits around 19.1%

mango quality production is pest infestation,
especially by fruit flies.

Economically, several species of fruit
flies are major pests for various agricultural
commodities and fruit flies can cause direct
damage to 150 species of fruit and vegetable
plants both in the tropics and subtropics (Aly-
oklin et al., 2000). The most destructive spe-
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cies in genus Bactrocera is B. dorsalis with
the range of 300 plant species host (CABI,
2018) The loss damage caused by Bactroc-
era spp. can reach up to 100% (Susanto et al,
2017). In 1981, Japan rejected several types
of fruits that are exported from Indonesia due
to fruit fly infestation (Priyono, 2002). Fruit
flies, Bactrocera spp. (Diptera: Tephritidae),
can be found from the lowlands to the moun-
tains (Kalie, 1992). Fruit flies attack mango
plants by laying eggs inside the fruit. In 1-2
days eggs hatched and the larvae feed on the
fruit flesh. As a result, mango fruit becomes
soft and rot lead the fruit damage and drops on
the ground easily (Susanto et al., 2017).

Various efforts to control the population
of fruit flies have been carried out by using
both traditional methods and synthetic insec-
ticides. Traditionally, prevention can be done
by wrapping the fruits with various materials,
including plastic bags, newspapers and coco-
nut leaves (Putra, 1997). Many farmers have
not applied synthetic pesticides to control
Bactrocera dorsalis as recommended (Kusu-
mo et al., 2018). The results from the synthet-
ic insecticides are relatively quick, and it can
also be used on a large scale (Kardinan, 2000).
Continuous use of insecticides can cause re-
sistance and resurgence of the target pests, the
extermination of natural enemies and pollu-
tion to the environment (Untung, 2001).

The use of environmentally friendly
pest control methods such as adhesive traps
(Pundf, 2001) and attractant methyl eugenol
traps (Ci2H2402) (Kardinan, 2003) need to be
applied to reduce the impact of chemical use
on products and the environment. The use of
attractants has been widely used by fruit farm-
ers to control the population of various fruit
fly types in Indonesia (Iwashi et al., 1996).

Susanto et al.

Methyl eugenol is a substance that is volatile
or prone to evaporation and it releases a scent
within a radius of 20-100 m. If it is assisted by
the wind, its radius can reach 3 km (Kardinan,
2003). Methyl eugenol can be synthetically
made from chemicals or the distillation pro-
cess of several plants, such as fragrant leaves
(Melaleuca bracteata) and basil (Ocimum
sanctum) in a form of oil and distilled water.
The ability of purple basil oil to catch fruit
flies is similarto commercial attractants, such
as Petrogenol which contains methyl eugenol
and other substances that can act as attractants
(Kardinan, 2019).

Various models of fruit fly traps have
been used as population monitoring devic-
es, including Jackson Traps, Yellow Jackson
Traps, White Triangular Cardboard Traps, Cy-
lindrical Sticky Traps, McPhail Traps (Hasy-
im et al., 2005). An easy and inexpensive trap
model widely used by farmers in Indonesia is
a modified Steiner trap equipped with an at-
tractant in a form of methyl eugenol to attract
fruit flies.

The behavior of adult fruit flies is
strongly affected by visual reception, includ-
ing color, shape and size (Economopoulus
& Katsoyannos, 1986 in Prihandoyo, 2004),
especially their behavior in finding a host
(Fletcher & Prokopy 1991 in Putra, 1997). To
control the population of fruit flies by using
plastic bottle traps, attention to the shape, ma-
terial and other special effective modifications
is required (Eliopoulos, 2007). The purpose
of this study was to determine the trap model
that has the best capturing ability to control
the fruit fly population. Therefore, the study
on the capturing ability of plastic bottle traps
that use attractants needs to be implemented.
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MATERIALS AND METHODS

This research was an experiment that
uses the Randomized Block Design (RBD),
consisting of five treatments and repeated
five times. Fruit flies were caught using five
types of traps for different treatments based
on shapes. The traps were scattered across 1
hectare of mango planting area diagonally or
in a cross. The materials used were methyl eu-
genol (ME) as an attractant and water as the
trap so the flies cannot escape. The tools used
in this experiment included a modified bottle
trap made from mineral water bottles, pieces
of cotton that are wrapped in plastic (to re-
duce evaporation and protected from water)
to apply the attractants, a funnel, a wire and a
plastic straw rope to hang the trap and a small
syringe to inject attractants (0.2 mL ME/trap).

Model A Trap

The trap was made from used 1500 mL
mineral water bottles. One-third of the head of
the bottle was cut at the top and bottom, then
a medium-sized red funnel with a hole with a
diameter of 10 mm was inserted into the cut
part so that it sits closer to the cotton dripped
with the attractant. In the middle of the bottle,
a lump of cotton dripped with 0.2 mL of meth-
yl eugenol was tied, the bottle was then filled
with water, while the cotton remain dry. With
water, flies that enter the bottle will sink and
die (Figure 1A).

Model A Trap

The material was a used 1500 mL
mineral water bottles. A red funnel with a
hole with diameter of 10 mm was insert-
ed into the two sides of the perforated bot-
tle. A small hole with 10 mm diameter is
made on the bottle cap to insert a wire that
has a rolled cotton with drops of 0.2 mL of

Jurnal Biodjati 5(1):99-106, May 2020

petrogenol wrapped around it. The bottle trap
is filled with water and hung (Figure 1B).

Model C Trap

The trap was made from used 1500 mL
mineral water bottles. One-third of the top of
each bottle was cut, then the cut piece was in-
serted into the bottle, with the mouth of the
bottle sitting on the inside and a hole with a di-
ameter of 10 mm was made on the bottle cap.
At the side of each bottle, two holes were made
with the same diameter. At the center of the
bottle, a wad of cotton dripped with 0.2 mL of
methyl eugenol was tied, then the bottles were
filled with a quarter full of water (Figure 1C).

Model D Trap

This trap is a modified gypsy moth trap
that consists of used 1500 mL bottled mineral
water. The top third of the bottle cap was cut
and inserted into a red funnel that has a hole
with a diameter of 10 mm. An iron wire that
has been wrapped with a cotton dripped with
the attractant was then inserted into the bottle
and hung in the middle. A quarter of the bottle
was filled with water to collect the flies (Fig-
ure 1D).

Model E Trap

This model trap was made from a
used 600 mL plastic mineral water bottle
with holes that are in line with the four car-
dinal directions on each side of the bottle.
A hole was made at the top of the bottle cap
to insert an iron wire and to hang the cotton
dripped with methyl eugenol and wrapped
in a plastic. The bottle was filled with wa-
ter and formalin to collect flies (Figure 1E).

Observations were made every once in a

week for six weeks on the Bactrocera spp. that
are caught both alive and dead in every trap.
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Figure 1. Fruit flies caught in each trap models (A) Modified Steiner trap (with funnels), (B) Used mineral water
bottle trap (with funnels), (C) Modified Steiner trap, (D) Modified gypsi moth trap, (E) Used mineral
water bottle without a funnel

RESULTS AND DISCUSSION

The capability of the fruit fly traps var-
ied, depending on the shape, the attractant,
the pest population, the environmental condi-
tions, the height, and the direction the traps
were placed (Rizki et al., 2013). The study
used traps that were made from used trans-

Table 1. Fruit flies caught by each traps on average

parent mineral water bottles that have been
modified. Colorless or transparent traps have
higher effectiveness than yellow, green, blue,
and white traps (Math et al., 2017). Statistical
analysis showed that the number of fruit flies
caught was significantly different for each
trap used (Table 1).

Average Number of Fruit Flies (B. dorsalis) Caught

Trap Model Each Week
A Modified Steiner trap (with funnels) 69.0020 ¢
B Used mineral water bottle trap (with funnels) 74.1640 ¢
C Modified Steiner Trap 39.6680 b
D Modified Gypsy Moth Trap 16.2000 a
E  Used mineral water bottle trap without a funnel 134.7640 d

Note: Means followed by the same letter are not significantly different from each other, based on the DMRT at 5%

The trap that caught the most male fruit
flies was the trap made from a bottle of miner-
al water without a funnel (model E), with 135
flies in each trap every week. Meanwhile, the
lowest number of fruit flies caught was record-
ed by the modified Gypsy Moth trap (model
D), which had 16 flies in each trap every week.

Model E traps were made of transpar-
ent plastic bottles with four holes based on the

Susanto et al.

four cardinal directions. Compared to other
trap models, the model E trap had the most
access. Many holes could increase the spread
of attractants, which attracted more fruit flies
to come to the trap. According to Kardinan
(2003), fruit flies have a habit of flying with
irregular patterns or zigzags. The different lo-
cations of the holes can make it easier for the
flies to approach the attractants.
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The size of the trap’s hole can affect the
number of fruit flies, Bactrocera spp., caught.
The traps used for this study have a hole of 10
mm in diameter each. The hole with a diame-
ter of 10 mm can catch the highest number of
fruit flies compared to the holes with 12-16
mm in diameter. Adult fruit flies have a wing-
span of 15 mm, a width of 3 mm and a body
spanning 8 mm (Figure 2) (Soeroto, 1995). A
diameter smaller than the wingspan made it

8 mm

difficult for the fruit flies to get out of the trap.
Even though the wingspan of an adult fruit fly
is larger than the diameter of the trap’s hole,
it does not make it difficult for the adult fruit
flies to enter the trap. This is because the fruit
fly did not enter the trap directly, rather than it
perched on the surface of the trap bottle and
folded its wings, the fruit fly then entered the
trap’s hole and they flew and rest on the cotton
that contains the attractants.

15 mm

Figure 2. Body Lenght and Wingspan of an
Adult Fruit Fly (B. dorsalis) (Weems

et al, 2004)

The scent of attractant is focused at
the top of the trap’s hole could be blown by
the wind to the four cardinal directions. That
is different from the other four model traps
which did not perform as great as the model
E traps that spreads the attractants by using
the wind as it is supported by the shape of the
trap. This can be seen from the difference in
the number of fruit flies caught in each trap.

According to Matthews (1978) in Tri-
sawa et al. (2001) the principle of using a
bait in a trap system is to utilize the chem-
ical communication that occurs on insects.
An insect communicates by using their
chemoreceptors, specifically their olfacto-
ry sense. The traps that do not use baits had
low effectiveness in attracting flies. The bait
or the attractant, used contains elements
needed by flies when they are searching for
food, such as methyl eugenol. A study con-
ducted by experts concluded that fruit flies
Jurnal Biodjati 5(1):99-106, May 2020

needed carbohydrates, amino acids, miner-
als and vitamins in their diet (Putra, 1997).
The trap model that had the lowest catch

rate was the model D trap or the modified gyp-
sy moth trap. several conditions reduce the ef-
fectiveness of the model D traps, including the
water in the trap full until it overflowed and
submerged the cotton. Hence, the trap is not
effective in catching the fruit flies. This type
of trap is not possible for use during the rainy
season. Hasyim et al. (2005) stated in his study
that the gypsy moth trap was the trap with the
lowest effectiveness in catching fruit flies.
The model B trap could catch 74 fruit

flies each week on average. The number of
fruit flies caught was not significantly differ-
ent each week. This trap has an aerodynamic
shape that is sufficient to catch fruit flies as
there are two funnels on its side with holes
that are 10 mm in diameter. The number of
fruit flies caught was lower than model E as
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the entry hole of the bottle trap is far enough
from the surface so the flies can fly back out
before it reaches the water trap. Additional-
ly, a funnel tip that is too close to the cotton
that is dripped attractants could make it easier
for fruit flies to fly out. However, based on re-
search conducted by Brendon et al. (2006), a

Figure 3 Large Metal Cone Trap

large metal cone trap (Figure 3) shaped like a
funnel caught the highest number of fruit flies
(Diptera: Tephritidae) compared to other trap
models, except the model E trap. It is related
to the windbreak condition a large metal cone
trap can catch more because the funnel can hold
the trap and fruit flies fly in the leeward side.

(Brendon et al., 2006)

A and C trap models (Figure 1) have
similarities in shape but made significant dif-
ferences in catch results. Model A trap has
an advantage compared to Model C, which
is the distance of the cotton that is dripped
with attractants being closer to the funnel
hole that affect the spread of the attractant
scent that affects the fruit fly sense of smell.

The distance between the water and the
cotton dripped attractants in traps A and C is
2-3 cm. The distance is assumed to cause the
water to hit the cotton dripped with attractants
easily, which decreased the scent of the cot-
ton. The stability of the trap is also assumed
to have a significant impact on the number of
fruit flies caught. In traps A and C, the position
of the trap is often tilted, which is probably
due to the lack of aerodynamics of the trap.

When compared to several trap models,
such as Mcphail, Steiner Traps, Gypsy Moth
Traps, Transparent Delta Traps (Jackson
traps), Yellow Traps or Sticky Traps, Ball-
traps, Wing traps, Boll Weevil Traps and Uni-
traps, traps that are made from used mineral

Susanto et al.

water bottles were considered effective, effi-
cient, durable and easily modified. This is also
supported by Putra’s statement (1997) that
stated traps made from used mineral water
bottles are cheap, durable and easily modified.

Based on the results of the study, it
can be concluded that the best trap in the
model E trap was made from used mineral
water bottles with four holes on the sides of
the bottles and caught 135 flies each week
on average. The lowest number of fruit flies
caught was recorded by the gypsy moth
traps that caught 16 flies. The transparent
color of the bottles and a large number of
holes effectively invited fruit flies into the
used mineral water bottle without a funnel.
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