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Fruit flies are economically significant pests in horticultural crops. The diversity of dacine fruit fly 
species (Family: Tephritidae; Sub-family: Dacinae; Tribe: Dacini) varies depending on location, 
season, crop, and variety. This review explores various aspects of fruit fly management in fruits and 
vegetables, including their distribution across regions, districts and crops with reference to published 
articles, theses, proceedings and reports in Nepal. The most commonly reported genera in Nepal 
are Bactrocera, Zeugodacus, and Dacus. Z. cucurbitae (Coq.) and Z. tau (Walker) are reported 
major pests in cucurbits, while B. minax (Enderlein) reported in sweet oranges. Across these three 
genera, 28 fruit fly species have been reported in 31 districts (27 in the hills and 4 in the Terai). 
Seventeen species were reported in Kaski district, while more than 10 species reported in Chitwan, 
Nawalparasi, Sindhuli, Tanahun, and Kathmandu. Average damage to cucurbit crops ranged from 
26-51%, with a maximum of 74% damage reported in sweet oranges. Due to the oligophagous 
and polyphagous nature of these species, controlling them with a localized management method 
is challenging in Nepal, where farmers cultivate multiple crops. Integrated management practices, 
including cultural, botanical, chemical pesticides, and cue-lure traps, are recommended for cucurbits, 
while a community-level area-wide control program is advised for sweet orange orchards.
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Introduction:
Fruit flies (tribe: Dacini; sub-family: Dacinae; family: 
Tephritidae; order: Diptera) are economically important 
pests in fruits and vegetables. In the family Tephritidae, 
more than 500 genera and over 5,000 species have 

been recognized worldwide (Scolari  et al., 2021), of 
which nearly 932 species belong to the tribe Dacini 
(Doorenweerd et al., 2018). Leblanc et al. (2019) 
documented the presence of 26 dacine fruit fly species 
while Sapkota et al. (2024) reported 27 species, including 
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D. (Callentra) nepalensis (Hardy 1964), in Nepal. Most of 
the dacine fruit flies are oligophagous and polyphagous in 
nature, adoptive to a wide range of climates, and possess 
high dispersal capacity. Adhikari et al. (2020) ranked the 
crops damaged by fruit flies as cucurbitaceous vegetables 
(79%), tree fruits (14%) and solanaceous vegetables 
(6%) based on cases registered at plant clinics. 

The diversity of dacine fruit fly species varies with respect 
to location, season, crop, and variety, and their preference 
also differ depending on crop growth stages. These pests 
cause significant devastation to both the production and 
trade of fresh cucurbits; however, their preference and the 
extent of damage may vary with fruit fly species and host 
crop (Prabhakar et al., 2007). The most commonly reported 
genera of dacine fruit flies in Nepal include Bactrocera, 
Zeugodacus and Dacus in fruits and vegetables. Z. 
cucurbitae (Coquillett) and Z. tau (Walker) are major pests 
in cucurbits (Shrestha, 2023; Nair et al., 2017; Sawai et al., 
2019), while B. minax (Enderlein) is commonly reported 
in sweet orange orchards (Adhikari and Joshi, 2018). 
These species have been reported across Nepal, from 
the east to west and from the terai to the mid-hills. The 
extent of yield-loss due to fruit flies in cucurbits ranges 
from 30–100%, depending upon host species, locality and 
the season (Dhillon et al., 2005). Various management 
measures, such as pheromone trap, cultural practices, 
chemical and botanicals controls are commonly used either 
individually or in combination. This manuscript reviews 
the available information on dacine fruit fly species to 
explore potential management strategies for these pests in 
fruits and vegetables in the context of Nepal.           

Geographical distribution of fruit fly species
The crop damage due to fruit fly has been reported from 
many districts of terai and mid-hills (up to 1500 masl) 

regions in Nepal. However, the species of dacine fruit 
fly so far reported in 31 districts is presented in Figure 1 
and Table 1.

Figure 1: Number of dacine fruit fly species reported in 
field and/or monitoring experiments in different districts 
of Nepal (1964-2023).

Dacine fruit flies are distributed in most of the 
districts of terai and mid-hills, however, the 
presence of at least one fruit fly species reported 
from 31 districts (Figure 1). Of the 31 districts, 
only four districts are in terai and 27 districts in 
lower to mid-hills regions. Maximum number of 
fruit fly species (17) was reported from Kaski 
district while more than 10 species were reported 
from other five districts (Chitwan, Nawalparasi, 
Sindhuli, Tanahun and Kathmandu).    
Table 1: Geographical distribution of dacine fruit 
fly species reported in field and/or monitoring 
experiments in different districts of Nepal (1964-
2023)

SN Fruit fly species
Distribution (Districts)

References
Attractant 

& pest 
status@Low-hill to mid-hill Terai

1.

Dacus 
(Callantra) 
nepalensis 
(Hardy 1964)

Sankhuwasabha
Hardy (1964), Museum (2023), 
Potentially synonym of D. 
polistiformis (Leblanc et al., 2019)

NR, NP

2.
Bactrocera 
dorsalis 
(Hendel 1912) 

Baglung, Dhankuta, 
Jajarkot, Kaski, 
Kathmandu, 
Kavrepalanchok, Lalitpur, 
Myagdi, Parbat, Pyuthan, 
Ramechhap, Sindhuli, 
Sindhupalchok, Syangja, 
Tanahun

Chitwan, 
Nawalparasi, 
Rupandehi

Pradhan (1970), Pandey et al. (1995), 
Khatri and Sthapit (1997), Joshi and 
Manandhar (2001), Shrestha (2006), 
Gyawali (2006), Sharma et.al. (2015), 
Gautam et al. (2015), PPD  (2016), 
Bhandari et al. (2017a), Adhikari and 
Joshi (2018), Acharya and Adhikari 
(2019), Leblanc et al. (2019), Bhusal 
et al. (2020), Chiluwal et al. (2022), 
Pandey (2022), Basnet (2022), Gupta 
and Regmi (2022), Shrestha (2023), 
Karki et al. (2023), Parajuli et al. 
(2023), Acharya et al. (2024)

ME, Zn, 
PP
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SN Fruit fly species
Distribution (Districts)

References
Attractant 

& pest 
status@Low-hill to mid-hill Terai

3. 

Zeugodacus 
caudatus 
(Fabricius 
1805)

Bhaktapur, Kathmandu Chitwan, 
Nawalparasi

Kapoor et al. (1979), Gautam et 
al. (2015), Maharjan et al. (2015), 
Leblanc et al. (2019)

CL, OP

4.
Zeugodacus 
scutellaris 
(Bezzi 1913)

Bhaktapur, Dhankuta, 
Jajarkot, Kaski, 
Kathmandu, 
Kavrepalanchok, Lalitpur, 
Ramechhap, Sindhuli, 
Sindhupalchok, Syangja, 
Tanahun

Kapoor et al. (1979), Joshi and 
Manandhar (2001), Shrestha (2006), 
Gyawali (2006), Ito (2011), Sharma 
et al. (2015), Maharjan et al. (2015), 
Gautam et al. (2015), PPD (2016), 
Bhandari et al. (2017a), Adhikari and 
Joshi (2018), Acharya and Adhikari 
(2019), Leblanc et al. (2019), Bhusal 
et al. (2020), Chiluwal et al. (2022), 
Shrestha (2023), Karki et al. (2023), 
Parajuli et al. (2023), Acharya et al. 
(2024)

CL, OP

5.

Zeugodacus 

cucurbitae 
(Coquillett 
1899)

Bhaktapur, Dhankuta, 
Kaski, Kathmandu, 
Kavrepalanchok Lalitpur, 
Lamjung, Pyuthan, 
Ramechhap, Sindhuli, 
Sindhupalchok, Syangja

Chitwan, 
Nawalparas, 
Rupandehi, 
Sarlahi

Pradhan (1970), Pandey et al. (1995), 
Pradhan (1976), Manjunathan 
(1997), Jaiswal et al. (1997), Khatri 
and Sthapit (1997), Gautam et 
al. (1998), Joshi and Manandhar 
(2001), Shrestha (2006), Gyawali 
(2006), Sapkota (2008), Sharma et 
al. (2015), Maharjan et al. (2015), 
Gautam et al. (2015), PPD  (2016), 
Bhandari et al. (2017a), Adhikari and 
Joshi (2018), Acharya and Adhikari 
(2019), Leblanc et al. (2019), Pokhrel 
(2019), Bhusal et al. (2020), Gautam 
et al. (2021), Subedi et al. (2021), 
Chiluwal et al. (2022), Gupta and 
Regmi (2022), Basnet (2022), Pandey 
(2022), Gupta and Regmi (2022), 
Gosai and Adhikari (2022), Shrestha 
(2023), Karki et al. (2023), Acharya 
et al. (2024)

CL, Zn , 
PP

6.

Zeugodacus 
diversus 
(Coquillett 
1904)

Kaski, Kathmandu, 
Tanahun Chitwan Joshi and Manandhar (2001), Leblanc 

et al. (2019), Chiluwal et al. (2022)
weak ME, 
OP

7.
Bactrocera 
zonata 
(Saunders 1842)

Dhankuta, Kaski, 
Kathmandu, 

Kavrepalanchok, Lalitpur, 

Pyuthan, Ramechhap, 
Sindhuli, 

Sindhupalchok, Syangja

Chitwan, 
Nawalparasi 
Rupandehi

Khatri and Sthapit (1997), Joshi and 
Manandhar (2001), Shrestha (2006), 
Gyawali (2006), Sharma et al. (2015), 
Gautam et al. (2015), PPD (2016), 
Bhandari et al. (2017a), Adhikari and 
Joshi (2018), Acharya and Adhikari 
(2019), Leblanc et al. (2019), Bhusal 
et al. (2020), Chiluwal et al. (2022), 
Gupta and Regmi (2022), Shrestha 
(2023), Karki et al. (2023), Acharya 
et al. (2024)

ME, PP
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SN Fruit fly species
Distribution (Districts)

References
Attractant 

& pest 
status@Low-hill to mid-hill Terai

8. Zeugodacus tau 
(Walker 1849)

Dhankuta, Jajarkot, Kaski, 

Kathmandu, 
Kavrepalanchok, 

Lalitpur, Pyuthan, 
Ramechhap, 

Sindhuli, Sindhupalchok, 
Syangja

Chitwan, 
Nawalparasi 
Rupandehi

Khatri and Sthapit (1997), Joshi and 
Manandhar (2001), Shrestha (2006), 
Gyawali (2006), Sapkota (2008), 
Sharma et al. (2015), Gautam et 
al. (2015), PPD (2016), Bhandari 
et al. (2017a), Adhikari and Joshi 
(2018), Acharya and Adhikari (2019), 
Leblanc et al. (2019), Bhusal et 
al. (2020), Sharma et al. (2020), 
Chiluwal et al. (2022), Basnet (2022), 
Pandey (2022), Shrestha (2023), 
Karki et al. (2023), Parajuli et al. 
(2023), Acharya et al. (2024)

CL, PP

9.
 Zeugodacus 
yoshimotoi 
(Hardy 1973)

Dhankuta, Kaski, 
Kathmandu,                               

Kavrepalanchok, Lalitpur, 
Sindhuli, Syangja, 
Tanahun

Shrestha (2006), Gyawali (2006),  Ito 
(2011),  PPD (2016) , Bhandari et al. 
(2017a), Leblanc et al. (2019)

CL, NP

10.

Bactrocera 
minax# 
(Enderlein 
1920)

Arghakhachi, Baglung, 
Bhojpur, Dhankuta, 
Dolakha, Gulmi, 
Kavrepalanchok, 
Khotang, Lamjung, 
Myagdi, Okaldhunga, 
Parwat, Ramechhap, 
Sankhuwasabha, 
Sindhuli, Sindhupalchok, 
Solukhumbu, Syangja, 
Taplejung, Terhathum

Joshi and Manandhar (2001), NCRP 
(2006), Bajracharya (2010), NCRP 
(2012), PPD  (2016), Bhandari et al. 
(2017a), Adhikari and Joshi (2018),  
Adhikari et al. (2022), Karki et al. 
(2023), Acharya et al. (2024)

No lure, 
weak ME, 
OP

11.
Bactrocera 
correcta (Bezzi 
1916) 

Kaski, Kathmandu, 
Ramechhap

Gautam et al. (2015), Chiluwal et al. 
(2022), Karki et al. (2023) ME, PP

12.
Bactrocera 
latifrons 
(Hendel 1915)

Lalitpur Tiwari (2016) Lati-lure, 
OP

13.
Bactrocera 
atrifacies 
(Perkins 1938)

Dhankuta, Lalitpur Tiwari (2016), Bhandari et al. 
(2017a) CL, NP

14. Dacus ciliatus 
Loew 1862 Lalitpur Gautam et al. (2015), Tiwari (2016) NR

15.

Bactrocera 
nigrofemoralis 
White & 
Tsuruta 2001

Jajarkot, Kaski, 
Ramechhap, Sindhuli, 
Syangja

PPD (2016), Tiwari (2016), Karki et 
al. (2023), Parajuli et al. (2023) CL, NP

16.
Bactrocera 
tuberculata 
(Bezzi 1916)

Dhankuta, Kaski, 
Kathmandu, Sindhuli, 
Tanahun

Nawalparasi
Tiwari (2016), Bhandari et al. 
(2017a), Leblanc et al. (2019), 
Bhusal et al. (2020)

ME, PP

17

 Dacus 
longicornis 
(Wiedemann 
1830)

Kaski, Sindhuli, Syangja
Nawalparasi

PPD (2016), Adhikari and Joshi 
(2018), Leblanc et al. (2019), Bhusal 
et al. (2020)

CL, OP
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SN Fruit fly species
Distribution (Districts)

References
Attractant 

& pest 
status@Low-hill to mid-hill Terai

18.
Bactrocera 
abbreviata 
(Hardy, 1974)

Kaski, Kathamndu, 
Tanahun Chitwan Leblanc et al. (2019) Zn, NP

19.
Bactrocera 
aethriobasis 
(Hardy,1973)

Nawalparasi Leblanc et al. (2019) ME, NP

20.

Bactrocera 
digressa 
Radhakrishnan 
1999

Kaski, Tanahun Chitwan, 
Nawalparasi Leblanc et al. (2019) CL, 

Zn,NP

21.

Bactrocera 
nigrifacia 
Zhang, Ji and 
Chen 2011

Kaski, Kathmandu, 
Tanahun

Chitwan, 
Nawalparasi, 
Rupandehi

Leblanc et al. (2019) CL, NP

22.
Bactrocera 
rubigina (Wang 
and Zhao 1989)

Kaski, Kathmandu, 
Tahanun

Chitwan, 
Rupandehi Leblanc et al. (2019) CL, Zn, 

NP

23.

Bactrocera 
syzygii White 
and Tsuruta 
2001

Tanahun
Chitwan

Leblanc et al. (2019) Zn, NP

24.
Zeugodacus 
duplicatus 
(Bezzi, 1916)

Rupandehi Leblanc et al. (2019). NR, NP

25. Dacus feijeni 
White 1998 Tanahun Leblanc et al. (2019) CL, NP

26.

Dacus 
maculipterus 
Drew and 
Hancock 1998 

Kaski Leblanc et al. (2019) NR, NP

27. 
Dacus 
trimacula Wang 
1990

Kaski, Tanahun Leblanc et al. (2019) CL, Zn, 
NP

28.
Dacus 
sphaeroidalis 
(Bezzi, 1916)

Ramechhap Karki et al. (2023) CL, NP

#earlier reported as B.?tsuneonis Miyaka (Joshi and 
Manandhar, 2001); @Adopted from Doorenweerd et al. 
(2018) and Vasuda and Agarwal (2019)

CN: Common Name; NR: Non-Recorded; NP: Non-pest; 
CL: Cue-lure; ME: Methyl Eugenol, Zn: Zingerone, OP: 
Oligophagous, PP: Polyphagous.

Host diversity and damage severity 
The maggots of dacine fruit fly feed directly inside 
fruits, flowers and stems, and indirect damage is caused 
by secondary infections. Generally, females prefer to lay 
their eggs in soft, tender fruit tissues by piercing them 
with their ovipositor, which often goes unnoticed until 
the fruit is matured, leading to post-harvest losses. Upon 

close observation, a watery fluid can be seen oozing 
from the puncture during egg-laying. These punctures 
can serve as entry points for pathogens, leading to 
secondary infections and further decay of the fruits. 
In Nepal, the most serious damage has been caused 
by species of the genera Zeugodacus, Bactrocera, and 
Dacus, especially Z. cucurbitae and Z. tau in cucurbit 
crops, B. minax in sweet oranges, and Dacus spp. in 
various fruit crops (Sapkota et al., 2010; Adhikari and 
Joshi, 2018; Lablanc et al., 2019). Adhikari and Joshi 
(2024) also reported B. latifrons causing significant 
damage to solanaceous crops. Experimental research 
on damage assessment of Z. cucurbitae, B. minax, and 
fruit flies irrespective to the species is shown in Table 
2. Although the researchers report damage caused by 
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Table 2: Host diversity and damage severity of dacine fruit flies in Nepal irrespective to growing seasons and cultivars. 

Genus or 
Species

Family and 
plant type Crop

Damage reported due to fruit fly (%)
Mean±sd References

Zeugodacus 

cucurbitae 

(Coquillett))

Cucurbitaceae 

Fruits

Squash 51±5
45-58 (Jaiswal et al., 1997); 54 (Sapkota et al., 
2010); 47-51 (Simkhada, 2015); 48 (Gosai and 
Adhikari, 2022)

Pumpkin 44 29-59 (Pradhan, 1976)

Bitter gourd 44±18 25-40 (Pradhan, 1976); 42-68 (GC, 2001)

Bottle gourd 43±14 27-49 (Pradhan, 1976); 54 (Gautam et al., 2021)

Cucumber 26±10 19-22 (Pradhan, 1976); 29-42 (Maharjan et al., 
2015); 16 (Subedi et al., 2021)

Sponge gourd 26 26 (Pradhan, 1976)

Fruit flies Cucurbitaceae
Fruits Squash 45±26 25-34 (Shrestha, 2023); 44-90 (Basnet,2022); 20-58 

(Pandey, 2022)

Bactrocera 
minax 
(Enderlein)

Rutaceae 
Fruits Sweet orange 74±25

97 (NCRP, 2012); 60 (NCRP, 2018); 100 (Acharya 
and Adhikari, 2019); 41-73 (Adhikari et al., 2020)

Note: sd: standard deviation
the cucurbit fruit fly or melon fly, the damage is often 
recorded without specifying the species. In the case of 
sweet oranges, all reported damage has been attributed 
to B. minax (Adhikari and Joshi, 2018). Joshi (2019) 
noted the spread of B. minax from the eastern mid-hills 
to the central mid-hills and further into the western 
mid-hill citrus orchards in Nepal.

The most damage severity was reported in sweet orange 
i.e. 74% while the most damaged cucurbit crop was 
reported in squash (45-51%) followed by bitter gourd 
(44%) and pumpkin (44%) (Table 2). 

Management practices
In Nepal, farmers mostly follow local area management 
techniques to suppress pests rather than eradicate them. 
A combination of para-pheromone lures/traps, sanitation, 
and cultural measures is commonly practiced alongside 
other management techniques to keep pest populations 
below the economic threshold. Other reported 
management practices include fruit bagging, pest 
exclusion nets, variety selection, botanical pesticides, 
local baits, protein baits, insecticides, etc. (Table 3). A 
community-level, area-wide control program has also 
been initiated in citrus orchards.

There is inconsistency in management practices since 
the recommendations are based on a single season's 
crop and specific locations only (Table 3). The Nepalese 
farming system often integrates fruits and vegetables in 
home gardens and even in commercial farms. Due to 
the oligophagous and polyphagous nature of the pest, 
management is quite difficult as they can complete their 
life cycle on alternative hosts. For sweet oranges, Bhandari 
et al. (2017b) reported that locally prepared baits (beer 

supernatant and debris plus honey and spinosad) were 
effective against B. minax, while Acharya and Adhikari 
(2019) observed nearly 100% loss in orchards treated 
with the same bait. In the case of cucurbits, botanical 
pesticides (e.g., ‘Jholmal’ and neem extract) combined 
with para-pheromone traps (1 trap/40 m²) were found to 
be more effective than chemical pesticides (Sapkota et al., 
2010). Recent studies also indicated that spinosad 45 SC 
was more effective than other insecticides in controlling 
fruit fly populations in the field (Pandey, 2022; Shrestha, 
2023). Sapkota et al. (2009) recommended integrating 
cultural practices (early planting and deep ploughing), 
field sanitation, the use of botanical pesticide ‘Jholmal’, 
and cue-lure traps as the best alternatives to control fruit 
fly populations in cucurbit fields. Similarly, Adhikari et 
al. (2020) reported that the community-level area-wide 
control program (AWCP) is the most effective method 
for controlling B. minax infestations in sweet orange 
orchards. 

Conclusion:
Fruit flies have caused significant economic losses due 
to fruit damage and reduced yields in cucurbits and 
fruit crops. Occurrence of fruit flies and their damage 
(without identification of species) is commonly realized 
across the terai and mid-hill districts of Nepal. This 
review figures 28 fruit fly species damaging crops in 31 
districts, with the number of species varying between the 
mid-hills and terai regions. Researchers have focused 
on integrated local management practices in cucurbits 
without identifying the damage causing species. In sweet 
oranges, B. minax was identified as the damaging species, 
and community-level area-wide management practices 
have been initiated. Since fruit fly species are mostly 
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oligophagous and polyphagous in nature, controlling 
them with a single or localized management approach 
is challenging in Nepal, where farmers grow multiple 
crops. Therefore, research should focus on identifying 
the damage causing species and understanding their 
biology to develop effective management strategies.
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(Bajrachary et al., 2010)
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