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fig
Plate Ultrastructure of spermatozoon of Centropristis striata
1. (x7.5K) 2. (x30K) 3. (x25K) 5.
(x30K) 6. (x40K) 7. (x200 K)
A (Anoneme) BB (Basal body) CC (Centriolar complex) CM (Central micropipe)
CS (Central space of sleeve) EP (End piece of flagellum) F (Flagellum) HS (Head of
spermatozoon) IA (Initial of axoneme) IF (Implantable fossa) IM (Inner membrane of the
sleeve) LF (Lateral fin) M (Mitochondrion) Mc (Mitochondrion cristac) N (Nucleus)
Nm (Nucleus membrane) Nv (Nucleus vacuole) OM (Outer membrane of the sleeve) Pm (Plasma
membrane) S (Spermatozoon) V (Vesicle)

1. Spermatozoon of Centropristis striata, SEM(x7.5 K) 2. Head of spermatozoon SEM(x30 K) 3. Ultrathin section of
spermatozoon TEM(%25 K) 5. Ultrathin section of spermatozoon TEM(x30 K) 6. Ultrathin section of mitochondrion,
TEM(x40 K) 7. Ultrathin section of axoneme, TEM (%200 K)
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f
Plate Ultrastructure of egg of C. striata
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1. (x75) 2. (x600) 3. (x5000) 4.
(x2000) 5. (x8000) 6. (x4000)
C (Cytoplasm) M (Micropyle) Mc (Micropore in chorion) Se (Secretion of egg)
A% (Vestibule) VM (Vitelline membrane) PM (Plasm membrane)

1. Egg, SEM(x75) 2. Surface reticular SEM(x600) 3. Micropore and secretion, SEM(x5000) 4. Vestibule and micropyle
SEM(x2000) 5. Micropyle, SEM(x8000) 6. Cross section of egg, TEM(x4000)
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fig
Plate Observations on fertilization process of C. striata
1. 10-20s (x8000) 2. 2045 s (x8000) 3. 30-60 s
(x8000) 4. 30-60 s
(x2000) 5. 60 s (x2000) 6. (x8000)
F (Flagellum) Fc (Fertilization cone) FP (Fertilization plug)M (Micropyle) Mc
(Micropore in chorion) S (Spermatozoon) SE (Secretion of egg) V (Vestibule)

1. 10-20 s after insemination, the spermatozoon entering the micropyle but the flagellum out of the egg. SEM(x8000) 2.20-45s
after insemination the fertilization cone is growing. SEM(x8000) 3. 30-60 s after insemination fertilization plug is growing
4. 30-60 s after insemination, the mocropyle was closed but the flagellum out of the egg. SEM(x2000 ) 5. 60 s later after

insemination, the micropyle was closed and the flagellum was dissolved, SEM(x2000) 6. The micropyle was blocked by
secretion of egg. SEM(x8000)
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Observations on the Spermatozoon, Egg and Fertilization Process of
Centropristis striata Using the Electronic Microscopic Technique
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Abstract

rate, the ultrastructure of spermatozoon and egg and the fertilization process were observed using the

To explore the fertilization mechanism of Centropristis striata and improve the fertilization
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scanning electron microscope (SEM) and transmission electron microscope (TEM). The results showed
that the sperm of C. striata was mainly composed of the following three parts: 1) head; mainly consisted
with nucleus and without the acrosomal structure; 2) midpiece; consisted with mitochondrion, centriolar
complex (including proximal centriole and matrix) and sleeve structure; and 3) tail; consisted with
axoneme that is surrounded by plasma membrane. The axoneme of C. striata was consistent with the
typical “9+2” structure in most fish. The eggs were spherical, colorless, and transparent with the diameter
at (0.950+0.039) mm, which belonged to pelagic eggs. A big grain of oil ball (0.182 + 0.011mm in
diameter) was observed in the egg. Overlapping curves were observed on the surface of the eggs, on
which the tiny holes with different sizes (0.246+0.103 pm) were evenly distributed. A completely-opened
fertilization hole was in the central part of the funneled area at the animal pole. The shell of the egg
included plasma membrane, vitelline membrane and shell membrane. The shell was filled with cytoplasm.
The fertilization process of C. striata was short. The sperm penetrated into the egg through the micropyle
in 10 seconds after insemination. The morphological feature of the fertilized egg changed after that, and
the fertilization cone and fertilization plug were observed. Finally, about 60 s after insemination, the
fertilization hole closed to prevent the penetration of other sperms. This study may provide theoretical
foundation to improve the fertilization rate of C. striata artificial breeding.

Key words Centropristis striata; Spermatozoon; Eggs; Fertilization process; Electron microscopy
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