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ABSTRACT

Fruit flies (Diptera: Tephritidae) diversity in horticultural farm of Merawang Sub-District, Bangka District, Bangka
Belitung Islands. Fruit flies (Diptera: Tephritidae) are main pests in fruit and vegetable cultivation. There are 4000 species of
fruit flies in the world and 35% of them are important pests, including commercial fruits that have high economic value.
Merawang District is one of the centers of horticultural production, especially fruits and vegetables. One of the threats to the
production of horticultural commodities is the attack of fruit flies. The purpose of this study was to determine the diversity,
distribution, and types of fruit flies in horticultural crops in Merawang Sub-District, Bangka District. The research was
conducted in descriptive method, in this case, the survey method was also used. The sampling was done in purposive
sampling method. In total, 1248 specimen of fruit flies were collected by using different attractant traps and identified. The
methyl eugenol (ME) and cue lure (CUE) attractants trapped 1076 and 172 specimens, respectively. The diversity of fruit flies
in Merawang Sub-District was relatively low, in total 9 species fruit flies were observed and identified as Bactrocera dorsalis
(Hendel), B. umbrosa (Fabricius), B. carambolae (Drew & Hancock), B. occipitalis (Bezzi), Zeugodacus cucurbitae (Coquillett),
B. albistrigata (de Meijer), Z. caudata (Fabricius), B. limbifera (Bezzi), and Dacus nanggalae (Drew & Hancock). The species
dominant observed at the study site were B. dorsalis (Hendel), B. carambolae (Drew & Hancock), and B. occipitalis (Bezzi).
Air Anyir Village was the highest number of fruit flies species.
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INTRODUCTION

Fruit flies (Diptera: Tephritidae) are the main pests
in fruits and vegetables crops (Larasati et al., 2016).
Fruit flies attack on fruits with soft and thin skin (Ginting,
2009). There are 4000 species of fruit flies in the world
and 35% of them are important pests, including
commercial fruits that have high economic value
(Nawawi, 2018). About 40% of fruit fly larvae were
also live and thrive in the Asteraceae family (Astriyani
et al., 2016). About 75% of fruit crops cultivated in
Indonesia have been attacked by fruit flies (Sarjan et
al.,2010).

The early symptoms of fruit fly attacks were
characterized black spots on the surface of fruit skin
due to the pricking of the female imago ovipositor found
innearly ripe fruit (Khaeiruddin, 2015). Fruit flies belong
to the Dacini Tribe which consists of 4 genera, viz.
Monacrostichus, Bactrocera, Zeugodacus, and Dacus
which is spread almost throughout the Asia Pacific

(Doorenweerd et al., 2018). Bactrocera is a genus of
tropical origin which is economically an important fruit
fly associated with various tropical fruits. One of its
species that causes severe damage to horticultural crops
in Asia (especially Southeast Asia), namely Bactrocera
dorsalis (Hendel). This species is also an important pest
in western Indonesia (Astriyani, 2014).

Research on fruit flies in South Sumatera by
Pujiastuti (2009), identified the species of fruit flies as
B. albistrigata, B. carambolae, and B. papayae.
Isnaini (2013) reported in Demak District found that
B. papayae attacked mango, B. carambolae attacked
guava, B. albistrigata attacked water apple, and
B. mcgregori attacked melinjo.

Species diversity is very important in determining
the extent of damage to natural systems due to human
intervention (Micheal, 1994). The study of the diversity
of fruit flies is expected to be useful as additional
information about the presence of fruit flies, as a basis
for pest control. Information about the type of fruit flies



62 J. HPT Tropika

on horticultural crops in Merawang Sub-District, Bangka
District has never been done, therefore it is necessary
to survey and identify fruit flies to determine the diversity
of fruit flies in Merawang Sub-District, Bangka District,
Bangka Belitung Islands.

MATERIALS AND METHODS

Research Site. This research was conducted in
November 2018—-January 2019 in Merawang Sub-
District, Bangka District, Bangka Belitung Islands. Fruit
fly specimens were identified at the Agrotechnology
Laboratory, Faculty of Agriculture, Fisheries and Biology,
Bangka Belitung University. The sampling location and
technique was conducted by using purposive sampling
method. The sampling site was determined by
considering the data from the Central Bureau of
Statistics of Bangka District (BPS, 2017) concerning
the total area of horticultural crops which was the largest
area of horiculture farms in Merawang Sub-District.
The following 6 villages were selected as research
locations, namely Balunijuk, Jada Bahrin, Pagarawan,
Air Anyir, Kimak, and Batu Rusa. The location of the
study is shown in Figure 1. In each village, two farmers
were selected based on several criteria, such as farmers
who cultivate horticultural crops in the field and the
distance between horticultural farmer’s fields and others
>100m. Data was collected on the area of farmer’s
land that meets the criteria. If there were more than
two farmers in the village, selection of farmers in each
village was determined by accidental sampling
technique.
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Trap Making. Traps were made from 1500 mL mineral
water bottles. One-third of the head of the bottle was
cut, then inserted into the bottle with the mouth of the
bottle inside (bottle cap opened). The front and back of
the bottle were tied with string for easy hanging (Figure
2).

Trap Installation. Fruit fly traps were installed once
at each point of the study site, two traps each for methyl
euganol (ME) and cue lure (CUE). Fruit fly traps were
installed in horticultural crops such as vegetable fruit
plants. The inserted cotton ball was dropped by
attractants in a ratio of 3 : 1 (Larasati ef al., 2013).
Sampling was done once for each site and the interval
was two days after trap installation at the research
location.

Preference and Identification. The trapped imago
were collected and stretched using pointing techniques
before the drying process. The collected fruit flies were
identified based on the morphological characteristics of
the head, thorax, wings, and abdomen by using the
dichotomous determination reference by Larasati et al.
(2016), Khaeruddin (2015), and Plant Health Australia
(2018). The data obtained was presented as images and
descriptions.

Data Analysis. The diversity of fruit flies was analyzed
descriptively, qualitatively, and quantitatively. Qualitative
data was presented as images. Quantitative descriptive
analysis was used to observe the number, type, and
diversity of fruit flies in each type of attractant. The
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Figure 1. Map of research locations in Merawang Sub-District, Bangka District, Bangka Belitung Islands Province.
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number of fruit flies in each research location, dominance
category, categorization of dominance fly species were
done by comparing the value of dominance (D) to the
value of relative frequency (F) and the Shannon-Wiener
diversity index:

a. Species Diversity Index
H'=->PilnPi

H’ : Shannon-Wiener Indexs
Pi : Amount total of individuals

b. Insect Richness Index

s-1
Dmg =——
& In.N
Dmg : Margaleaf Wealth index
s : number of species observed
N : total number of individuals observed
c. Insect Evenness Index
po
In.S

E : Evenness index
H’: Shannon-Wiener index
S : number of species observed

RESULTS AND DISCUSSION

Totally, 1248 individuals of fruit fly were collected
and identified. ME and CUE attractants trapped 1076
and 172 individuals, respectively (Table 1). Fruit flies
trapped by ME were B. dorsalis (Hendel), B. umbrosa
(Fabricius), B. carambolae (Drew & Hancock), and
B. occipitalis (Bezzi). The Zeugodacus cucurbitae
(Coquillett) was trapped in both types attractants but
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prefer to CUE rather than ME. The B. albistrigata
(de Meijer), Z. caudata (Febricius), B. limbifera (Bezzi),
and Dacus nanggalae (Drew & Hancock) were
trapped in CUE attractant only (Table 1).

The preferred of fruit fly species to ME was due
to the similarity the content of a compound produced by
a plant around the ME trapping location (Sarjan ef al.,
2010). ME was a compound derived from the extraction
of cycads (Cololasia antiquarium), mangoes, papayas,
Cassia fistula or Pelae anisata leaves, Ziera sumithui,
several essential oils including lemon grass, basil, and
also fruits such as oranges, cucumbers, bananas, and
some forest fruits (Aluja & Norrbom, 1999). Plants have
volatile compounds that are released as attractant stimuli
and can attract insects (Himawan et al., 2013).

The Z. cucurbitae (Coquillett), B. albistrigata
(de Meijer), Z. caudata (Fabricius), B. limbifera
(Bezzi), D. nanggalae (Drew & Hancock) were
trapped in CUE attractants. According to Hasyim et al.
(2014), the CUE attractant traps a different species than
the ME attractant. CUE was not a natural product, it
was made by rapid hydrolysis in many parts of the plant
including species of Rosaceae, Asteraceae, and
Lamiaceae. CUE can be found in orchids (Vargas et
al., 2010). The Z. cucurbitae (Coquillett) was trapped
in both ME and CUE attractants, but prefer to CUE
attractant. This result was relevance with Muryati et
al. (2008) that Z. cucurbitae (Coquillett) was trapped
in both types of attractants, but prefer to CUE more.
According to Vargas et al. (2010), CUE was more
effective attractant to trap Z. cucurbitae (Coquillett).
Many of'the Tephritidae male species are very interested
in certain compounds found naturally in plants (ME) or
analogous syntheses of substances stored in plants
(CUE).

There were several species from the collected
fruit flies that act as pests, such as B. dorsalis (Hendel),
B. umbrosa (Fabricius), B. carambolae (Drew &

Rope

Trapping bottle

Figure 2. Trap of fruit flies.
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Hancock), B. albistriga (de Meijer), B. occipitalis
(Bezzi), Z. cucurbitae (Coquillett), and Z. caudata
(Fabricius). According to Freidberg et al. (2017), all
Dacini subfamilies are fruit eaters or flower eaters and
about 10% of the 932 species recognized today are
commercial fruit and vegetable pests. The B. limbifera
(Bezzi) and D. nanggalae (Drew & Hancock) fruit
flies are not considered plant pests. According to
Doorenweerd et al. (2018), not all fruit flies were
categorized as pest.

Table 2 showed that each sampling site was
collected different types and amounts of fruit flies. The
highest number of fruit flies collected in Air Anyir Village
were 316 individuals with 9 species found in fruit flies
while the lowest number of individuals collected in Jada
Bahrin Village were 79 individuals with 8 species of fruit
flies found. The large number of fruit fly species in the
Air Anyir Village was thought to be a large area of
horticultural farms, therefore there were abundant food
sources available for fruit flies and there were host plants
around the sampling sites. Susanto et al. (2017) stated
that, the more availability of host plants in the fields, the
greater the population of fruit flies, and fruit flies also
use a number of chemical signals to find hosts.The
lowest number of fruit fly in Jada Bahrin Village was
suspected of chemical control carried out before the day.
The difference in the number of fruit fly populations
between host was closely related to the presence of
fruit, the number of hosts, and adaptation to the
environment (Astriyani et al., 2016).

The ambient temperature in the Merawang Sub-
District was around 31.0-35.5 °C and has a humidity of
around 65-86%, this supports the breeding of fruit flies.

Vol. 20, No. 1, 2020: 61—70

According to Armansyah (2014) the optimum humidity
for fruit flies to live well is around 62-90%. According
to Rahmawati (2014), fruit flies become active in the
morning until noon and their activity decreases in the
afternoon. According to Manurung et al.
(2012), this was closely related to the nature of fruit
flies, ectotherms. Ectotherms were animals whose body
temperature depends on the temperature of the
surrounding environment. In a cool climate, high humidity
and winds are not too strong so the attack rate and fruit
fly population will increase (Patty, 2012).

B. dorsalis (Hendel), B. carambolae (Drew &
Hancock), B. occipitalis (Bezzi), B. albistrigara (de
Meijer) and B. limbifera (Bezzi) were species of fruit
fly found in all farms of the sampling sites (Table 3).

Fruit fly species trapped in all types of farms were
B. dorsalis (Hendel), B. carambolae (Drew &
Hancock), B. occipitalis (Bezzi), B. albistrigara (de
Meijer), and B. limbifera (Bezzi). One type of plant
can host two or more species of fruit flies (Pramudi et
al.,2013). B. dorsalis (Hendel), B. carambolae (Drew
& Hancock), and Z. cucurbitae (Coquillett) are
polyphag which attack many hosts of several plant
families (Khaeruddin, 2015). The B. umbrosa
(Fabricius), B. albistrigata (de Meijer), Z. caudata
(Fabricius), B. limbefera (Bezzi), D. nanggalae
(Drew & Hancock) were the few species found in
plants in trapping locations. This was related to fruit fly
species associated with certain types of host plants,
because there were several species of fruit flies that
have certain host plants. According to Rahmanda
(2017), chili is a true host plant of the species B. dorsalis
(Hendel) and B. carambolae (Drew & Hancok). In

Table 1. Species of fruit flies trapped in each attractant on horticultural crops in Merawang Sub-District, Bangka

District, Bangka Belitung Islands

. Attractant
No Species Total
ME CUE

1 B. dorsalis (Hendel) 624 N
2 B. umbrosa (Fabricius) 17 \
3 B. carambolae (Drew & Hancock) 267 N
4 B. occipitalis (Bezzi) 164 \
5  Z. cucurbitae (Coquillett) 84 \ N
6  B. albistrigata (de Meijer) 13 \
7  Z. caudata (Fabricius) 9 N
8  B. limbifera (Bezzi) 69 N
9  D. nanggalae (Drew & Hancock) 1 N

Total Individuals 1248 1076 172

ME = methyl euganol; CUE = cue lure.
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Table 2. Number and species of fruit flies on horticultural crops in Merawang Sub-District, Bangka District,

Bangka Belitung Islands

No Village Attractant Species Total Plant
B. dorsalis (Hendel)! 93
B. umbrosa (Fabricius)' 6
ME B. carambolae (Drew & Hancock)? 44
B. occipitalis (Bezzi)! 22
1 Balunijuk Z. cucurbitae (Coquillett)® 1 Chili
Z. cucurbitae (Coquillett)’ 2
CUE Z. caudata (Fabricius)? 3
B. limbifera (Bezzi)' 18
Total of individuals 189
B. dorsalis (Hendel)! 12
ME B. umbrosa (Fabricius)' 1
B. carambolae (Drew & Hancock)? 8
B. occipitalis (Bezzi)! 2
2 JadaBahrin Z. cucurbitae (Coquillett)® 31 Chili
CUE B. albistrigata ((.16. Meijer)! 1
Z. caudata (Fabricius)? 2
B. limbifera (Bezzi)' 15
Total of individuals 72
B. dorsalis (Hendel)! 117
B. umbrosa (Fabricius)' 1
ME B. carambolae (Drew & Hancock)® 48
B. occipitalis (Bezzi)! 37
3 Pagarawan Z. cucurbitae (Coquillett)? 3 Orange / Cucumber
Z. cucurbitae (Coquillett)® 19
CUE B. limbifera (Bezzi)! 12
B. albistrigata (de Meijer)! 3
Total of individuals 240
B. dorsalis (Hendel)! 128
ME B. umbrosa (Fabricius)' 6
B. carambolae (Drew & Hancock)® 90
B. occipitalis (Bezzi)' 50
4 Air Anyir Z. cucurbitae (Coquillett)? 28 Papaya / Chil
B. limbifera (Bezzi)! 10
CUE Z. caudata (Fabricius)? 1
B. albistrigata (de Meijer)! 2
D. nanggalae (Drew & Hancock)' 1
Total of individuals 316

ME = methyl euganol; CUE = cue lure.
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Table 2. (continued)
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No Village Attractant Species Total Plant
B. dorsalis (Hendel)! 110
ME B. umbrosa (Fabricius)! 2
B. carambolae (Drew & Hancock)? 26
i B. occipitalis (Bezzi)! 37 Papaya/Orange
5 Kimak — -
B. limbifera (Bezzi)! 3
CUE Z. caudata (Fabricius)? 3
B. albistrigata (de Meijer)! 1
Total of individuals 182
B. dorsalis (Hendel)! 164
ME B. umbrosa (Fabricius)! 1
B. carambolae (Drew & Hancock)® 51
6 Batu Rusa B. occipitalis (Bezzi)! 16 Eggplant/Orange
CUE B. lzml.)zfe.ra (Bezzi)! ) 11
B. albistrigata (de Meijer)! 6
Total of individuals 249

' (Khaeruddin, 2015) 2 (Larasati et al., 2016) * (Plant Health Australia, 2018).

Table 3. Species of fruit flies on horticultural plants in Merawang Sub-District, Bangka District, Bangka Belitung

Islands
Horticultural plants
No Species Chili Cucumber Orange Eggplant Papaya
1 B. dorsalis 160 36 239 90 99
2 B. umbrosa 12 0 1 1 3
3 B. carambolae 107 6 77 28 50
4 B. occipitalis 49 10 62 6 37
5 Z. cucurbitae 46 22 0 0 16
6 B. albistrigata 1 1 4 5 2
7 Z. caudata 5 0 1 0 3
8 B. limbifera 39 4 14 6 6
9 D. nanggalae 0 0 0 0 1

the research of Larasati et al. (2016), the host of the B.
carambolae (Drew & Hancock) was a family of
Solanaceae such as eggplant, chillies, tomatoes and
rutaceae.

The B. umbrosa (Bezzi) was trapped in chili,
eggplant, orange, and papaya. The Z. cucurbitae
(Coquillett) was collected in chili, cucumber, and papaya.
According to Larasati et al. (2016), B. umbrosa (Bezzi)
was associated with the Moraceae (Jackfruit) and
Z. cucurbitae (Coquillett) associated with
Cucurbitaceae. B. albistrigata (de Meijer) were
trapped in chili, cucumber, orange, eggplant, and papaya.

According to Khaeruddin (2015), B. albistrigata
(de Meijer) was associated with ambarella, turai, guava,
water apple, malay apple, carambola, and sapodilla.
Some fruit flies were trapped in the non host plant.
It was suspected that there were a host plant around
the location of the trap installation site. According to
Nurfarida (2017), fruit flies were able to fly 4—15 miles
depending on speed, wind direction to find the fruit that
is almost ripe. B. occipitalis (Bezzi), Z. caudata
(Fabricius), B. limbifera (Bezzi), and D. nanggalae
(Drew & Hancock) do not have a known host plant,
therefore information about the presence of plant hosts
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Table 4. Distribution of fruit fly species in the Merawang Sub-District, Bangka District, Bangka Belitung Islands

Fruit fly species

Village

1 2 3 4 5 6 7 8 9
Balunijuk \ \ V V \ - V V -
Jada Bahrin v \ v \ \ \ v \ -
Pagarawan \ \ V \ \ \ - \ -
Batu Rusa \ \/ v \ - \/ - \ -
Air Anyir V V V V d d V v v
Kimak N e N N

\f = present, - = absent. 1 =B. dorsalis (Hendel), 2 = B. umbrosa (Fabricius), 3 = B. carambolae (Drew &
nancock), 4 = B. occipitalis (Bezzi), 5 = Z. cucurbitae (Coquillett), 6 = B. albistrigata (de Meijer), 7 = Z.
caudata (Fabricius), 8 = B. limbifera (Bezzi), 9 = D. nanggalae (Drew & Hancock).

in fruit fly species is necessary further examined to find
out certain host plant.

The results of trapping in the field were not only
related to the number of individuals in each species, but
also as a description of the distribution of information
from fruit flies. Fruit fly species were almost found in
all villages and the distribution of the most species of
fruit flies was Air Anyir Village, 9 species (Table 4).

Dominance Category. Table 5 showed the species that
dominate in the field, viz. B. dorsalis (Hendel) and B.
carambolae (Drew & Hancock), which trapped in ME
attractants that is non-dominant species or rarely found
with little abundance.

According to Ginting (2009), the structure of
vegetation and the presence of a host can also lead to a
limited number of individuals as well as the distribution
area. The distribution of fruit flies in Table 4 showed
that almost all species of fruit flies were collected. The
D. nanggalae (Drew & Hancock) was only found in
Air Anyir Village. This related to the source of foraging
and the environment that supports fruit flies to grow
and develop. According to Armansyah (2014), there are
major barriers that affect the presence of fruit fly
species, namely temperature, humidity and habitats that
do not support the availability of plants is not a host
plant of species that are rarely found.

Fruit Flies Diversity Index. Based on the analysis of
species diversity index, Jada Bahrin Village has the
highest species diversity index value with a moderate
category (1.55), compared to five other villages that were
classified as low. The lowest value was observed in
Batu Rusa Village (1.03). Species richness was
categorized as low in all villages, the highest value was
in Jada Bahrin Village (1.64) and the lowest was in Batu

Rusa Village (0.91). Species evenness in the Balunijuk,
Jada Bahrin, Pagarawan, and Air Anyir were relatively
high, while in Batu Rusa and Kimak Villages were
moderate. The highest species evenness value in Jada
Bahrin Village was 0.75 and the lowest value was 0.57
in Batu Rusa Village (Table 6). The low value of fruit
fly diversity was due to dominancy of one fruit fly
species in the field. According to Ginting (2009), a
community would have high species diversity index if it
was consisted of many species with relatively same
abundancy. In the other hand, if the diversity was low, it
means that the community was dominated by one
species.

Species richness index in all villages was relatively
low (< 3). High and low species richness was influenced
by the large number of collected species. According to
Silitonga (2018), species richness describes what species
lived in a community. The species evenness index in the
Villages of Balunijuk, Jada Bahrin, Pagarawan, Air Anyir
is high. This was due to distribution of species observed
in the four villages. Batu Rusa and Kimak Villages are
categorized as moderate, this was because the number
of observed species was relatively uneven. Low species
evennes mean uneven distribution of species.The high
value of species evennes indicated that the number of
individuals of each species was distributed evenly or
uniformly (Saragih, 2018). The diversity of fruit flies in
Merawang Subdistrict is low. It was indicated by the
calculation of diversity index, where the diversity index
and species richness of fruit flies were categorized as
low and the severity was categorized as high. The
alleged low fruit flies in the field due to adaptation to
the environment, controlling physical practices carried
out by farmers such as the use of insecticides, pesticides,
and attractants at the cultivation site. According to Heriza
(2017), diversity will be low if the ecosystem or location



68 J. HPT Tropika

Vol. 20, No. 1, 2020: 61—70

Table 5. Number of individuals and dominant categories of fruit fly species from methyl eugenol and cue lure
attractants in Merawang Sub-District, Bangka District, Bangka Belitung Islands

Trap Fruit fly species Total individu Frequency relative (F) D vane Category
B. dorsalis (Hendel) 624 0.500 0.200 d
B. umbrosa (Fabricius) 17 0.014 0.200 nd

ME B. carambolae (Drew & Hancock) 267 0.214 0.200 d
B. occipitalis (Bezzi) 164 0.131 0.200 nd
Z. cucurbitae (Coquillett) 4 0.003 0.200 nd
Z. cucurbitae (Coquillett) 80 0.064 0.200 nd
B. albistrigata (de Meijer) 13 0.010 0.200 nd

CUE  Z caudata (Fabricius) 9 0.007 0.200 nd
B. limbifera (Bezzi) 69 0.055 0.200 nd
D. nanggalae (Drew & Hancock) 1 0.001 0.200 nd
Number of Individuals 1248

d = dominant; nd = non dominant; ME = methyl euganol; CUE = cue lure.

Table 6. Diversity index, wealth, and evenness of fruit fly species in Merawang Sub-District, Bangka District,

Bangka Belitung Islands

No Village Diversity index (H ") Wealth index (Dmg) Evenness index (E)
1  Balunijuk 1.41R 1.14R 0.72T
2 Jada Bahrin 1.55+8S 1.64 +R 0.75+T
3 Pagarawan 1.44R 1.28R 0.69T
4 Air Anyir 1.48R 1.39R 0.68T
5 BatuRusa 1.03-R 0.91 -R 0.57-S
6  Kimak 1.12R 1.15R 0.58S

- R = Lowest value, low category; + R =Highest score, low category; + S = Highest score, medium category; + T

= Highest score, high category.

was physically controlled by farming activities carried
out by farmers.

CONCLUSION

The diversity of fruit fly species found in
Merawang Sub-District, Bangka District, Bangka
Belitung Islands was relatively low. There were 9 fruit
fly species were observed namely B. dorsalis (Hendel),
B. umbrosa (Fabricius), B. carambolae (Drew &
Hancock), B. occipitalis (Bezzi), Z. cucurbitae
(Coquillett), B. albistrigata (de Meijer), Z. caudata
(Fabricius), B. limbifera (Bezzi), and D. nanggalae
(Drew & Hancock). The most dominant fruit flies found
at the study site were B. dorsalis (Hendel) and B.
carambolae (Drew & Hancock). Air Anyir Village

weas the villages where the most species of fruit flies
were found.
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