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Abstract [Aim] To develop a method for the rapid visual identification of two citrus fruit fly species, Bactrocera
tsuneonis and Bactrocera minax, under field conditions. [Methods] Morphological features of both species were examined
using visual checks and smartphone photos to identify differences specific to each species. [Results] Males could be
distinguished by two tergal features: (1) Transverse band coloration on abdominal segments 4-5 (black in B. tsuneonis vs. light
brown in B. minax), and (2) The presence or absence of paired lateral depressions on segment 4 (absent in B. tsuneonis, present
in B. minax). These two criteria achieved identification accuracies of 94.59% and 100.00%, respectively. Furthermore,
morphological examination using a smartphone-mounted macro lens revealed distinct differences in the coaxial setation
between the two species. B. tsuneonis has dense clusters of dark setae on both fore and mid-leg coxae, whereas these structures
were conspicuously absent in B. minax. Females were distinguished by comparing the basal thickened oviscape segment with
the distal slender portion incorporating the eversible membrane. In B. tsuneonis the basal portion is longer than the distal part,
whereas in B. minax the reverse is true. This criterion distinguished females of these species with 96.77% accuracy.

[Conclusion] The morphological criteria identified in this study can rapidly, and reliably, identify B. tsuneonis and B. minax
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in the field. Males of these species can be distinguished by first observing the coloration patterns of the transverse bands on the

fourth and fifth abdominal segments, followed by verifying the presence or absence of lateral depressions on the fourth

abdominal segment. Distinguishing females of these species requires two steps; comparing the relative lengths of the basal

portion of the oviscape to the combined length of the distal oviscape and eversible membrane, followed by microscopic

examination of ovipositor apex morphology using smartphone macro photography.
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Table1l Differencesin morphological characteristics of Bactrocera tsuneonis and Bactrocera minax in the field

JE S HFIE FA RS A RS2 i
Morphological characteristics B. tsuneonis B. minax

Q/SHIH 52 H With JC Without

Q/& Anterior supra-alar seta

355 AR 5 TR IS 1 % R 5 P 1 R A T

JTergites of the 4th and Sth A pair of black transverse bands present A pair of light brown transverse bands

segment on both sides present on both sides
SF5 4 JE YT AR Hh AN i I [T S5 4 2T T AR R R N T [
No lateral depression presents on the 4th A pair of lateral depressions present on
segment the 4th segment

QIR PR AZMERESET TRE T

Q & Coxa of fore and middle legs

With multiple pairs of dark black setae

Without seta

B 1 S oK SC R A0 F 4R K S MR 1 B A R 8] TS S R AE
Fig. 1 Thedifferent morphological characteristics of Bactrocera tsuneonis and Bactrocera minax

A, BEHRSCHES 4 RIS S JE IR RERTE; B, NGRS 4 FIEE S I BORAR BT 5
C. B IRILWEEE 4 TR S MM MG ;s D. AR SHEES 4 BT 5 A b T 16
A. A pair of black transverse bands present on both sides of the 4th and 5th segment in B. tsuneonis;
B. A pair of light brown transverse bands present on both sides of the 4th and 5th segment in B. minax;
C. No lateral depression presents on the 4th segment in B. tsuneonis; D. A pair of lateral
depressions present on the 4th segment in B. minax.
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Fig. 2 Thedifferent morphological characteristics of
Bactrocera tsuneonis and Bactrocera minax
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A. The anterior supra-alar seta of the male of B. tsuneonis;
B. Male B. minax do not have anterior supra-alar seta;
C. The anterior supra-alar seta of the female of B. tsuneonis;
D. Female B. minax do not have anterior supra-alar seta;
E. Multiple pairs of dark black setae present on the coxae
of fore and middle legs in B. tsuneonis; F. No dark black
seta presents on the coxae of fore and
middle legs in B. minax.
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Fig. 3 Composition of ovipositor of Bactrocera minax
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Fig. 4 Thedifferent morphological characteristics of the ovipositorsin
Bactrocera tsuneonis and Bactrocera minax in the field

A, G R SR = B IE & 5 B, BT S O AS E T 18] 5 C. RHAR S i 7 B9 a0 i 151 5
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a FETTEIR ;b FE T R B
A. Frontal view of the ovipositor of the B. minax; B. Frontal view of the ovipositor of the B. tsuneonis;
C. Side view of the ovipositor of the B. minax; D. Side view of the ovipositor of the B. tsuneonis; E. The aculeus of

B. minax is slender and sharply pointed at the apex; F. The aculeus of B. tsuneonisis trilobed at the apex;
a. Oviscape basal; b. Oviscape distal+Eversible membrane.
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Table2 Accuracy of theresults of preliminary field identification of
Bactrocera tsuneonis and Bactrocera minax in the field

MRS B. tsuneonis AT RS2 B. minax
WISER IERREERL PIBEER IEMLEEL

120 M TR (%)

Identification accuracy

HRHAIE

Identifying characteristics Number of ~ Number of Number of ~ Number of of preliminary
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identification identification identification identification
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dThe lateral depression on the
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