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A preliminary geometric mor phometric analysis of wing shape
variation among three important species of the genus Bactrocera
(Diptere: Tephritidae)
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Abstract [Objectives] To ascertain whether geometric morphometrics is a reliable method for identifying species of the
genus Bactrocera, which are challenging to identify due to their similar morphology. Accurate identification is important
because the great majority of species in this genus are economically important quarantine pests. [Methods] Geometric
morphometrics was used to evaluate wing size and shape variation among three important species of the genus Bactrocera's

subgenus Zeugodacus. Ninteen landmarks were measured on the right wings of 180 male specimens from these 3 species and
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used to generate geometric morphometric size and shape data. The wing size and shape information were analyzed based on
Centroid size, Procrustes superimposition, Principal component analysis (PCA), Multivariate analysis of variance (MANOVA)
and Thin plate spline analysis (TPS). [Results] A one-way ANOVA of centroid size indicated that there were significant
differences (F=141 df=179 P<0.001) in wing size among the three species: Bactrocera (Zeugodacus) scutellata (Hendel) had
the biggest wing centroid size, B. (Z.) tau (Walker) the next largest, and B. (Z.) cucurbitae (Coquillellett) the smallest. PCA
and MANOVA showed that there were significant differences in wing shape among the three species, and TPS showed that
wing differences among the three species were mainly in the distal 5" radial cell and distal 2" medial cell. [Conclusion]
Fruit flies of the genus Bactrocera can be reliably identified by geometric morphometrics, a new tool for identifying species of
this genus.
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Tablel Origin and numbers of three Bactrocera speciesin this study
Speci
pecies Chinese name Collecting site Number of
specimens
B. (Z.) scutellata 64
(Hendel) The apple orchard in Pinglu county, Yuncheng, Shanxi province
B. (Z.) tau 68
(Walker) The vegetable plot in Yanping district, Nanping, Fujian province
B. (Z.) cucurbitae 48
(Coquillellett) Xinsha plot of Guangzhou, Guangdong province
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Fig. 1 19landmarks on the wing of fruit fly
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C 4=h Sc 5=Sc 6=R,
7=Ry43 8=Rys
9=r-m Ryss 10=M bm
11=M bm-cu 12=M r-m
13=M dm-cu 14=M
15=CuA, dm-cu 16=CuA, bm-cu
17=CuA, CuA, 18=CuA, A
19=A,+ CuA, 2009

Wing with landmarks: 1=Basal point of basal costal vein
(Bc); 2=Intersection of humeral (h) and costal veins (C);
3=Intersection of subcostal vein (Sc) with margin;
4=Intersection of humeral (h) and subcostal vein (Sc);
5=Endpoint of subcostal vein (Sc); 6=Intersection of vein
R1 with margin; 7=Intersection of veins R,;3; with margin;
8=Intersection of veins Ry.s with margin; 9=Intersection of
veins r-m and Ry.s; 10=Intersection of vein M and base of
cell bm; 11=Intersection of veins M and bm-cu;
12=Intersection of veins M and r-m; 13= Intersection of
veins M and dm-cu; 14=Intersection of vein M with apical
margin; 15=Intersection of veins CuA; and dm-cu;
16=Intersection of veins CuA; and bm-cu; 17=Intersection
of veins CuA| and CuA,; 18=Intersection of vein CuA,
with A;; 19=Endpoint of vein A;+ CuA,. Wing vein
terminology was based on Wu et al. (2009).
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Fig. 4 Distribution of wing shape variation in three fruit flies along first two PCs
1 2 3

PCA plot 1 stands for the average wing of B. (Z.) scutellata, PCA plot 2 stands for the average wing of B. (Z.) tau,
PCA plot 3 stands for the average wing of B. (Z.) cucurbitae.
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