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Abstract 
 

Morphological and Molecular of Identification Bactrocera sp. (Diptera: Tephritidae) in 5 Location of 

Red Guava Crops District Deli Serdang. Fruit flies are a concern in the world because they are an 

important pest in fruits. Seven species of fruit flies (Bactrocera carambolae, Bactrocera papayae, 

Bactrocera curcubitae, Bactrocera caudata, Bactrocera albistrigata, Bactrocera tau, Bactrocera 

umbrosa) have been identified from the morphological identification of fruit flies in LIPI. The fruit fly 

is obtained from trapping with methyl eugenol, cocoa waste processing, and a mixture of both. Found 

2 species of parasitoid (Psytallia sp. near Walker; Psytallia sp. near Walkeri) from the rearing of fruit 

that was attacked at five locations of red guava plantation district Deli Serdang. 
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1. INTRODUCTION 

Fruit flies (Bactrocera sp.) are of concern in the world because they are an important pest in fruit, in Indonesia have 

experienced problems in fruits commodities (Suputa et al., 2007). Fruit farming can not be separated from pests, 

which can decrease production and become limiting factor of inter-country trade (Kardinan et al., 2009). 

 

Red guava productivity in District Deli Serdang is reported to have decreased since 2010. Red Guava production of 

35.261 dropped to 12.661 tons in 2014 (BPS, 2016). Reduced productivity of red guava one of them can be caused 

by pest attacks that cause damage to the fruit, and decrease the quality and quantity of the harvest (Amin, 2015). 

 

That Bactrocera cucurbitae and B. papayae only attack papaya fruit only, while fruit flies that attack more than one 

fruit is B. carambolae attack mango fruit, starfruit, guava, guava water. B. albistrigata attack mango, guava, guava 

(Rahardjo et al., 2009). Various efforts to control fruit flies have been done among others by wrapping, sterile male 

insect technique, pesticide spraying, sanitation, and biological control (Dhillon et al ., 2005). One of the biological 

control that is by utilizing the role of parasitoid comes from family branconidae (Hymenoptera), namely Fopius sp. 

and Biosteres sp. which can suppress the population of fruit flies in the field (Siwi et al., 2006). Another fruit fly 

control that is effective and environmentally friendly is the use of trap atraktan (Kardinan et al., 2009). This study 

aims to identify the species that attack the red guava crops and parasitoid parasitation level in the district  Deli 

Serdang 

 

2. MATERIAL AND METHOD 

2.1. Collection of Fruit Flies 
Collection of fruit fly samples using modified Steiner traps and attracted attractants. Traps are made using yellow 

painted plastic containers, and inside are placed cotton for place of attractant. Administering of attractant to cotton 

with syringes in accordance with each treatment and repeating each sampling. Trap mounting is done at 07.00 WIB. 

Trap is fitted with zig zag diagonal slice method which is randomly determining where fruit fly trap in red guava 

crops in each sampling location, where the distance between traps ± 20 m adjusted with different spacing in each 

location. The number of traps to be installed in each sample location is 9 pieces and the total trap throughout the 

sample location is 45 traps. The trap is suspended on a shaded tree (canopy) at an altitude of ± 1 - 1.5 m above 

ground level. The collection of fruit flies was done as much as 8x with weekly intervals. Trapped fruit flies were 

collected, inserted in a small bottle containing 70% alcohol, and given sample number, treatment, location, date of 

taking. Then samples were taken to the LIPI laboratory to be identified. 

 

2.2. Intake of Infected Fruits 

Five fruits were attacked by purposive random sampling 4x with 2 weeks interval at each sample location. The 

collected fruit was inserted in plastic bag, labeled location, date of taking and taken to laboratory. The infected fruit 

was put into plastic container with sand media and covered with gauze. The fruit is observed after 7 days (6-10 day 

cycle of larvae), to get fruit fly pupa then sand diayaksetiapiapiap once for 14 days (pupa cycle 8-12 days). The 
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collected fruit fly pupa is placed in another plastic container covered with gauze. Imago fruit flies and parasitoids 

that appeared appeared in the form of a solution of honey until the imago was three days old. Then turned off by 

being put in the refrigerator, for 5-10 minutes. Then collected in a bottle containing 70% alcohol and identified. 

 

2.3. Morphological Identification 

Fruit flies and parasitoids that have been found are identified morphologically include caput, thorax, wings, 

abdomen, using a microscope and assisted with fruit fly identification books, namely: The Australian Handbook For 

The Identification Of Fruit Flies (Drew, 2016); Taxonomy And Bioecology Important Fruit Flies Bactrocera spp. In 

Indonesia (Siwi et al., 2006); Tephritid Flies (White, 1988), Hymenoptera Of The World An Identification Guide To 

Families(Goulet & Huber, 1993), at the Biology Research Center Laboratory of the Indonesian Institute of Sciences 

(LIPI). 

  

3. RESULT AND DISCUSION 

3.1. Number of Fruit Fly Populations in the Field 

The results of collecting fruit flies at 5 locations of red guava plants showed that there were differences in the 

number of fruit flies trapped by using some atraktan compounds. The difference can be seen in Figure 1. 

 

 
Figure 1. Graph of number of fruit flies interested in synthetic ME atraktan, OLK and ME + OLK at five 

locations of red guava crops of District Deli Serdang (Pengumpulan I toV means Collecting Process 1 to 5). 

 

Based on the graph of the data in Figure 1, it shows that the average number of fruit flies trapped in the mixing 

treatment of the two atraktan compounds is more likely to attract male and female fruitflies. It is known that the 

specific ME attracted male fruit flies, because in the wild male fruit flies require ME for the formation of 

pheromones (Tan et al., 2011) whereas Fruit flies are not interested in ME, but are interested in hydrolyzate proteins 

present in the OLK for egg development and maturation of reproductive organs (Rahmawati, 2014). Specific 

synthetic ME attracts male fruit flies, but after mixed with processed cocoa waste (OLK) can attract fruit fly female 

(Indriyanti, 2012). 

 

The result of the catch on the mixture of ME and OLK shows that the attractiveness of fruit flies is not only 

influenced by the mixture of the two atraktan compounds, but the abiotic and biotic factors also affect. At the 

planting site in the village of Sei Mencirim there are more trapped fruit flies than the other crops in the village. This 

occurs because of differences in the maintenance of crops, at the location of the plantation in the village Sei 

Mencirim in maintenance still use pesticides as the main component in the control of pest (peasumber of farmers, 

2017). Known pesticides are not only toxic to target pest insects but also harmful to other living components (eg 

natural enemies), insect pests can be resistant, and in the long term the use of pesticides may increase the target pest 

population (Untung, 2006). 

 

The behavior of fruit flies can be influenced by abiotic factors in the environment both temperature and humidity. It 

can be seen that Deli Serdang District in May to June has an average temperature of 26.7oC and an average humidity 

of  79.8%. The average temperature and humidity contained in Deli Serdang district is very potential for the 

development of fruit fly life. Ginting (2009) says Fruit flies can grow at temperatures of 10-30oC and can grow well 

in 62-90% moisture. Fruit flours are active in the morning to noon and decrease in activity in the afternoon (Suputa 

et al., 2007). 
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At 5 locations of red guava farming in Deli Serdang Regency, 7 species of fruit fly were associated with the 

planting, ie B. carambolae, B. papayae, B. curcubitae, B. caudata, B. umbrosa, B. albistrigata, B. tau. The identified 

species of fruit flies can be seen in Table 1. 

 

Table 2. Type of Identified Fruit Flies 

No. Location Species Fruit Flies 
Fruit Crops About Red Guava 

Crops 

1. Sawit Rejo 

Bactrocera carambolae 

Guava Crystals, Papaya, Chili 

 

Bactrocera papayae 

Bactrocera umbrosa 

Bactrocera curcubitae 

Bactrocera caudata 

Bactrocera sp. 

2. Sei Beras Sekata 

Bactrocera carambolae 

Guava Crystals, Papaya 

 

Bactrocera papaya 

Bactrocera umbrosa 

Bactrocera curcubitae 

Bactrocera caudate 

3. Namoriam 

Bactrocera carambolae 

Star Fruit, Thongsamsi Water 

Guava, Duku, Papaya 

 

Bactrocera papaya 

Bactrocera umbrosa 

Bactrocera curcubitae 

Bactrocera caudate 

4. Sei Mencirim 

Bactrocera carambolae 

Guava Crystals, Lemon Orange 

 

Bactrocera papayae 

Bactrocera umbrosa 

Bactrocera curcubitae 

Bactrocera caudata 

5. Kolam 

Bactrocera carambolae 

Jambu Honey Deli, Jambu 

Jamaica, Water Guava 

Thongsamsi, Jackfruit, Kuini, 

watermelon 

Bactrocera papayae 

Bactrocera umbrosa 

Bactrocera curcubitae 

Bactrocera caudate 

Bactrocera albistrigata 

Bactrocera tau 

Bactrocera kinabalu 

 

There are several types of fruit plants around the cultivation of red guava fruit that becomes the fruit fly fly ie guava 

honey deli, jambu water thongsamsi, guava crystal, papaya, chilli, lemon, duku, jackfruit, guava jamaika, kuini, and 

starfruit (Table 1) . This has an effect on the number and type of trapped fruit flies, at varying cultivation sites, of 

which the population and type of fruit flies are more numerous, thus allowing the number and type of fruit flies 

trapped in more pond villages than in other villages. Siwi et al. (2006) stated that the diversity of fruit flies is 

strongly influenced by the availability of host plants and the preferences of fruit flies to its host. In an area the fruit 

fly will move if the food source has been reduced (Khaeruddin, 2015). 

 

P. guajava (Guava) is known as the main host of various species of fruit fly (Siwi et al., 2006; Suputa et al., 2010; 

Leblanc et al., 2013; Drew, 2016). Differences in host ranges possessed by the fruit fly species are influenced by the 

color spectrum, the volatile chemical compounds released by host plants, the preferences and perceptions of fruit 

flies on the morphology, nutrition, distribution and quantity of host plants as well as interactions with other 

organisms and individuals (Binyameen, 2013). 
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The result of rearing of the affected fruit was found 2 species of parasitoid that attacked the fruit flies in the red 

guava cultivation of Psyttalia sp.near walker and Psyttalia sp. near walkeri. Parasitoid parasitic level obtained from 

the rearing of fruits attacked in 5 locations of red guava crops, can be seen in Table 3. 

   

Table 3. Parasitoid parasitic level 

No. Villages of Infected Fruits 
Number of 

Fruits Flies 

Number of  

Parasitoid 

Parasitization 

Level 

1. Desa Sawit Rejo 43 0 0 

2. Desa Sei Beras Sekata 54 4 6.9% 

3. Desa Namoriam 33 0 0 

4. Desa Sei Mencirim 62 0 0 

5. Desa Kolam 27 1 3.6% 

 

In Table 3, the level of parasitoid parasitation in five locations of low red guava plantation was seen only in two 

locations found parasitoid resulting from rearing of the affected fruit, ie Sei Beras Sekata village had a parasitic 

level of 6.9%, and 3.6% of Kolam. Based on the parasitization it can be assessed the ability of low natural enemies 

in regulating the balance of the population of fruit flies in the crop. The low level of parasitation is one of them 

allegedly due to the adverse effects of insecticide treatment and uncooperative cultivation methods that adversely 

affect the presence of parasitoids in the crop. According to Astriyani (2014), the factors that influence the 

development of parasitoid one of them is the availability of appropriate feed, and the action of unwise use of 

pesticides. Parasitoid populations are also affected by plant age and host availability in the field (Herlinda, 2007). 

 

4. CONCLUSION 

Attractant compounds containing synthetic ME mixtures and OLK can increase the interest of male and female fruit 

flies in the field. The morphological identification of fruit flies on red guava cultivation in district Deli Serdang was 

found seven species, namely B. umbrosa, B. curcubitae, B. caudata, B. carambolae, B. papayae, B. tau, B. 

albistrigata. Two species of parasitoids were found that attacked the fruit fly in the red guava of Deli Serdang 

Regency, namely Psyttalia sp. near walker and Psyttalia sp. near walker, with the highest parasitoid parasit level of 

6.9% found in Sei Beras Sekata Village. 
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