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The tribe Dacini, within the sub-family Dacinae of the Tephritidae family, includes major fruit
flies within the genera Zeugodacus, Bactrocera, and Dacus, responsible for heavy losses to fruits
and vegetables across tropical and subtropical regions. In Nepal, where subsistence and
commercial farming co-exist with multiple cropping systems, fruit fly management is
exceptionally challenging. To date, thirty fruit fly species have been reported in Nepal. The wide
host range, overlapping life cycles, and ecological adaptability of these species demand species-
specific and knowledge-driven approaches to their management rather than generalized, reactive
measures. This study aimed to enhance the management of dacine fruit flies by investigating their
species diversity and abundance, economically significant species, feeding habits, biology, and
control methods, with the particular focus on cucurbits [Bitter gourd (Momordica charantia L.),
Bottle gourd (Lagenaria siceraria (Molina)), Cucumber (Cucumis sativus L.), Pumpkin
(Cucurbita moschata D.), Sponge gourd (Luffa cylindrical L.), and Squash (Cucurbita pepo L.)].
Series of experiments were conducted for each specific objective; i) species diversity and
significant damage causing species were identified through the culture of 365 infested cucurbit
flowers and fruits culture; ii) species diversity across six farms (3 in terai and 3 in mid-hills) were
recorded using two commercial lure (MELON® and FRUIT®) during March-October, 2023; iii)
morphologically identified species were confirmed through the molecular analysis using DNA
sequencing; and iv) the details of two important species biology, preferences, species-host
interaction and various management options against immature stage and adult were studied in
laboratory during April-September, 2024. In infested cucurbit flower and fruit culture, only four
species, Zeugodacus cucurbitae (Coquillett), Z. tau (Walker), Z. scutellaris (Bezzi) and Z. diversus
(Coquillett) were causing damage to major cucurbit crops. In addition, eight other dacine fruit fly
species, of Bactrocera dorsalis (Hendel), B. tuberculata (Bezzi), B. zonata (Saunders), B. correcta
(Bezzi), Z. caudatus (Fabricius), B. nigrotibialis (Perkins), B. latifrons (Hendel) and Dacus feijeni
White were also collected from the farms. In the fruit fly infested fruit culture, Z. tau dominated
(82.2%), followed by Z. cucurbitae (15.6%), while Z. scutellaris, and Z. diversus infestation were
minimum and limited to cucurbit flowers and very young fruits. Though single species damaged
was prominent, mixed infestations up to three species co-occurred in a single fruit. An egg and
larval parasitoid, Psyttalia fletcheri (Silvestri) was recorded from fruit fly infested fruit culture
along with fruit fly species and this parasitoid is reported for the first time in Nepal. In monitoring
with lures in bottle traps, 12 species were confirmed, of which B. dorsalis was the most abundant
(63.9%), followed by B. zonata (19.7%), while B. nigrotibialis was reported for the first time in
Nepal. Species diversity and fruit fly per day per trap varied across eco-zones, seasons, and lure
types, and their population reached at peak during the June-July. Molecular analysis also
confirmed the 12 species that strengthened the taxonomic distinctness of Bactrocera and
Zeugodacus. In laboratory study, Z. cucurbitae showed a strong oviposition preference on squash,



while Z. tau favored pumpkin and cucumber. The oviposition period of Z. tau was 43-74% longer
than that of Z. cucurbitae, however, the egg laying rate (eggs/female/day) was higher in Z.
cucurbitae (u£sd=4.6+2.5) than Z. tau (u+sd=2.9+0.9) as revealed by both choice and no-choice
tests. Although nearly all larvae pupated successfully, approximately 10% of eggs or pupae failed
to reach the next developmental stage. From a series of management experiments, GFFB® dilute
(1:1.5 water) and malathion 50% EC (0.1%) mixed with molasses resulted in 100% adult mortality
within 24 hours. Molasses-based baits also offered a cost-effective alternative as compared to
commercial products, but their efficacy and durability should be verified in field. This study
provides the first integrated account of Dacini diversity, distribution and host preference in Nepal.
Further, two most damaging species in cucurbit crops had been extensively studied with their
biology and management options. The findings offer a robust framework for designing species-
targeted, eco-friendly and cost effective fruit fly management strategies across diverse agro-
ecosystems in Nepal.
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