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Annual Reproductive Cycle of the Japanese Whiting,
Sillago japonica, in Ago Bay

Shigenori KonDo, Kenichi MATSUURA, Kokichi MIvAzawA,
Motoi Yosuiox A and Masaaki KASHIWAGI
Faculty of Bioresources, Mie University, 1515 Kamihama-cho, Tsu, Mie 514-8507, Japan

Abstract

To determine the annual reproductive cycle of Sillago japonica in Ago Bay, the GSI
(Gonado-somatic index) investigation and histological observation of gonads were
carried out every month from May 1997 to December 1998.

In females, GSIs between June and September (>3) were higher than from October to
May (<1). Based on ovarian histology, all fish were immature between November and
April. Vitellogenesis started from May, and many matured cocytes noted between June
and September (corresponding to increase in GSI). Atretic cocytes appeared from
September to October.

In males, GSIs between May and September (0.5) were higher than between
October and April (<0.25).

Spermatogenesis started from February, and continued through March to April.

All testes were quiescent in December and January.

Lobule lumens and main sperm ducts were filled with spermatozoa between May and
September (corresponding to increase in GSI). Testes in the spent condition appeared
from October to November.

The spawning season may thus be considered to from June to September, and
oogenesis and spermatogenesis to be most active between May and September.
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Fig. 1 Seasonal changes of GSI of the ovary (top) and testis (bottom) in Sillago

japonica from April 1997 to December 1998 in Ago Bay. Closed circles and
vertical bars show mean and SE, respectively. Each number at the top of
vertical bars indicate the sample size.
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Fig. 2 Maturation stages of oocytes in Sillago japonica

A. Eary peri-nucleolus stage, Bar=5¢ m : The diameter of cocytes ranges from 18 to 67 £ m. Some
large nucleoli exist in the nucleus. NU ; nucleolus

B. Late peri-nucleolus stage, Bar=5 ¢ m : The diameter of oocytes ranges from 48 to 100 xm. Small
nucleoli exist around the inner margin of the nuclear membrane. NU ; nucleolus

C. Yolk vesicle stage, Bar=10 £ m : The diameter of oocytes ranges from 106to 153 £ m. Yolk
vesicles appear at the cytoplasm. YV ; yolk vesicles

D. Primary yolk stage, Bar=10 ym : The diameter of oocytes ranges from 147to0 240 £ m. Yolk
globules appear. Many small oil droplets exist around the germinal vesicle. OD ; oil droplet,
YG ; yolk globule

E. Secondary yolk stage, Bar=20um : The diameter of oocytes ranges from 235 to 329 £ m. Qocytes
are filled with yolk globules. Oocyte diameter increases due to yolk accumulation. OD ; oil
droplet, YG ; yolk globule

F. Tertiary yolk stage, Bar=20 ym : The diameter of oocytes ranges from 329 to 376 um. Some large
oil droplets are formed and exist around the germinal vesicle. OD ; oil droplet, YG ; yolk
globule

G. Migratory nucleus stage, Bar=20 ¢ m : The diameter of oocytes ranges from 341t0 412 £ m. The
nucleus moves towards the animal pole. Single large oil droplet exists at the center of oocyte.
OD ; oil droplet, N ; nucleus

H. Maturation stage, Bar=20 £ m : The diameter of oocytes ranges from 470to 588 £ m. Oocyte
diameter increases dramaticically due to hydration.

1. Postovulatory follicles, Bar=10 zm.

J. Atretic oocyte, Bar=5um.
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Fig. 3 Seasonal changes in the proportional com-
position of the various maturation phases
of the ovaries and the testes of Sillago
Jjaponica collected from April 1997 to
December 1998 in Ago Bay. Each number
at the top of bars indicate the sample size.
IM; immature phase, VT; vitellogenic
phase, MA; maturation phase, AT, atresia
phase, EM; early maturation phase, MM;
mid maturation phase, FM; functional
maturation phase, PS; post-spawn phase,
QS; quiescent phase
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Fig. 4 Main sperm duct and seminal lobule of male Sillago japonica
A-1. Main sperm duct in early maturation stage, Bar=20 # m. A-2. Seminal lobule in early
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maturation stage, Bar=5um.
B-1.
maturation stage, Bar=5um.
C-1.

functional maturation stage, Bar=10 4 m.

D-1.
stage, Bar=5um.
E-1.
Bar=10 ¢ m.

Main sperm duct in mid maturation stage, Bar=20 # m. B-2. Seminal lobule in mid
Main sperm duct in functional maturation stage, Bar=>50 £ m. C-2. Seminal lobule in
Main sperm duct in post-spawn stage, Bar=50 # m. D-2. Seminal lobule in post-spawn

Main sperm duct in Quiescent stage, Bar=20 £ m. E-2. Seminal lobule in Quiescent stage,

SC ; spermatocyte, ST ; spermatid, S ; sperm, SL ; seminal lobule, MD ; main sperm duct,

CT ; connective tissue
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