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ABSTRACT: The Oriental fruit fly, Bactrocera dorsalis, has been designated as a main quarantine insect pest. Sensitive monitoring and
diagnosis against B. dorsalis are required for early quarantine treatment. This study formulated a wax type dispenser containing methyl
eugenol and biopesticide to attract and kill this insect. It also developed diagnostic PCR primers against five major quarantine fruit flies
of B. dorsalis, B. cucurbitae, B. tryoni, B. latifrons, and Ceratitis capitata. The lure and diagnostic primers were evaluated in a field located
in Kota Kinabalu, Malaysia.
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Table 1. Formulation of methyl eugenol using paraffin wax
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Component Weight (g) Supplier
Paraffin wax 300 EMD Millipore Corporation, MA, USA
Emulsifier (Almax 3600) 60 IlIshinwells, Seoul, Korea
a-Tocopherol 20 Sigma, St Louis, MO, USA
Jojoba oil 20 Sigma, St Louis, MO, USA
Biopesticide (Mite-Kill@) 2 KoreaBio, Inc., Korea
Methyl eugenol 100 Sigma, St Louis, MO, USA
Distilled water 498
Total 1,000
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v
Consensus Sequence
Design Diagnostic Primer
(B)
© Gene Direction Primer (5°-3%) Amplicon size (bp)
Forward TACACTATTATTAGTGAGAAGC
Bilat Reverse GATAGGATCTCCTCCTCCAGCG 163
Forward CCCATATTATTAGTCAAGAATCAGGAAAG
Bdor Reverse GATTTAATACTAGCCCTGTAAATAGGGGG 452
Forward AGCTACAATAATTATTGCTGTT
Beue Reverse TGGGTATCAGTGTACAAATCCA 323
Forward CTACCCCCTTCCCTTACACTAC
By Reverse GTCTCCTCCCCCAGCAGGGTCAAAAAAG 369
Forward GGATTATTAGGATTTATTGTTTGAGCA
C.cap Reverse GGATATCAATGAACAAATCCTGCTATG 398
Forward ATAGTAGAAAATGGGGCTGGAACAGGC
B.dep Reverse GCCAATACTGGTAGTGATAACAATAAC 260
Forward ATTTTGACTACTGCCCCCTTCA
Bscu Reverse ATTTCGATCTGTTAATAGCATT 393

Fig. 1. Design diagnostic primers of 8. /atifrons (B.lat), B. dorsalis (B.dor), B. tryoni (B.try), B. cucurbitae (B.cuc), B. depressa (B.dep), B.
scutellata (B.scu), and C capitata(C.cap). (A) A strategy and procedure for designing primers. Cytochrome oxidase | (COI) sequences were
collected from GenBank. Numbers indicate numbers of gene sequences in each species. (B) Variable regions for designing forward primer
(FP) and reverse primer (RP). Bars indicate consensus residues among species. (C) Designed species-specific primer sequences.
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(A) Step B.lat B.dor B.try C.cap B.dep B.scu
D 94C  30s 94C 30s 94C 30s 94C 30s 94C 30s 94T 30s
A 53C  30s 60C 30s 63C 30s 55C 30s 55C 30s 48C 30s x 35
E 72C  30s 72C 30s 72C 30s 72C 30s 72C 30s 72C 30s
Step B.cuc
D 94C  30s
A 45C  30s @x 10
E 72°C  30s
D 94C  30s
A 55C  30s @x 30
E 72°C  30s
(B) Blat Bdor Bcuc _ Btry  Ccap Bdep B Bscu”
ol : # : e ;
DI-Blat
DI-Bdor
DI-Becuc |
DI-Btry
DI-Ccap

Fig. 2. Diagnostic PCR techniques against 8. /atifrons (B.lat), B. dorsalis (B.dor), B. tryoni(B.try), B. cucurbitae (B.cuc), B. depressa (B.dep), B
scutellata(B.scu),and C capitata(C.cap). (A) PCR protocols in each diagnostic primers, in which steps indicate denaturation (‘D’), annealing
('A’), and extension ('E’). Temperature and time are denoted in each PCR step. All used 35 cycles except B.cuc, which used touchdown PCR.
(B) Diagnostic PCR products against seven different species. ‘DI’ indicates diagnostic.
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Fig. 3. Field assay in Kota Kinabalu. (A) Installation of Delta trap containing wax dispenser containing methyl eugenol on tree (B) Collected
flies to the trap. Inset photo indicates a fly at a dorsal view (C) Flies feeding wax lures and subsequently dropped down on sticky plate (D)
Maggots (a) within a mangosteen fruit purchased from the place, where the adults were collected. Head (b) area showing cephalo-
pharyngeal skeleton (‘CPS’) and buccal carinae (‘BC’). Posterior end (c) showing metapneustic spiracles. (E) Molecular diagnosis of
randomly chosen five individuals from adult and maggot collections.
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