Chinese Journal of Applied Entomology 2015, 52(4): 844-853.  DOI: 10.7679/j.issn.2095-1353.2015.099

WAL BHRE R R D E L B R

IWEY e U @ REHR' gas!
A T ¥ rwgl

1. 210037 2. 210014

W E [H#H] Dioryctria rubella Hampson
(71 [&R]

1

2 8~9
6 3
5
2 4 [(4it]l 1
2

X§iA

Study of the reproductive system and ovarian development
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Abstract [Objectives] To investigate and describe the morphology of the reproductive system and ovarian development in
Dioryctria rubella, and deduce the parts of the male and female genitals involved copulation based on their structural
characteristics, with the goal of providing a basis for further study of the reproductive biology and sex pheromones of this
insect. [Methods] The characteristics of the internal and external reproductive organs, and female ovarian development,
were investigated by dissection and scanning electron microscopy. [Results] Compared with the reproductive systems of
other Phycitinae species, distinctive structural characteristics of the reproductive system of D. rubella were as follows: (1) the
corpus bursae possessed a well-developed signum, the seminal duct arises from the ventral surface of the corpus bursae, and no
bulla seminalis was found. (2) The female sex pheromone gland was ring-like and situated in the intersegmental membrane
between the 8th and 9th abdominal segments. Adult males possess well-developed scale brushes, which consist of six pairs of
overlapped accessories. (3) The spines on the inner surface of the ductus bursae and the cervix bursa were complementary in
position and direction, and a close match, to those of the cornuti on the outer surface of vesica. Furthermore, ovarian
development could be divided into 5 stages; the ovaries of 2 day old females were well-developed but began to degenerate

after females reached 4 days of age. [Conclusion] (1) The well-developed male scale brushes and highly matched genitals
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are indicative of complex courtship and mating behavior. The lifetime of adults is so short that they may only mate once. (2)

Ovarian development is almost complete after female emergence, which indicates that post-emergence nutrition may not be a

decisive factor in ovarian development.
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Fig. 1 Female reproductive system of Dioryctria rubella

A. B.
A. Female reproductive system; B. Terminal female abdominal segments.
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Fig. 2  SEM micrographs of the inner surface of the ductus bursae
A. B. C. D. E.
F. G.

A. Anterior end of the ductus bursae, showing spiculate surface; B. The inner wall of the cervix bursae; C. The inner wall of
the ostium bursae; D. The inner wall of the ostium bursae, showing sense hairs; E. The inner wall of the ostium bursae,
showing plicated muscles; F. Membranes joining to the ostium bursae; G. Middle part of the ductus bursae.
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Fig. 3 The development of ovary
Al B. II cC. I D. IV E.V F.

A. Grade [ of ovary; B. Grade II of ovary; C. Grade III of ovary; D. Grade IV of ovary; E. Grade V of ovary;
F. Egg granules.
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Fig. 4 Male reproductive system of Dioryctria rubella
A. B. C. D. a.
b. E F.

A. Male reproductive system; B. Male genitalia (the phallus has not been sketched); C. Eversion of vesica; D. The schematic
diagram of the phallus and the vesica: a. The telescopic structure; b. The phallus with eversible vesica; E. Ventral view of
scale brushes (overlapped sight); F. Ventral view of scale brushes (unfolded sight: with partly removed).
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