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Daily Reproductive Cycle of the Medaka, Oryzias lalipes
under Artificial Photoperiod

Kazunori Tarano*, Seiichi Kasuca* and Shigeru SaTo**

Abstract

A daily reproductive eycle of the medaka, Oryzias latipes under constant
temperature (25+1°C) and artificially controlled light conditions (12 hr light, 12
hr dark) was examined.

1. Female fish, which had been reard with a male, each in a compartment
of glass aquaria, under natural daylight conditions or artificial light cycle (6.00
a.m. to 20.00 p.m.), was exposed to a phase-shifted light cycle. Under new
photoperiods whose lighting phases were turned on at 8.00 a.m., 12.00 a.m., and
20.00 p.m. respectively, the fish adapted to the new conditions gradually and
spawning of nearly 90 per cent individuals was confined to the first one hour of
the light period on 7th day.

2. In the ovary of the fish obtained immediately after lighting, the most
advanced oocyte group, except ovulated eggs, was ascertained histologically to be
in the early phase of tertiary yolk stage. Between 4 hours and 12 hours after
lighting, these oocytes grew with active accumulation of yolk globules. Oocytes
in the pre-maturation and maturation stages could be found in the ovaries
examined 16 hours and 20 hours after lighting respectively. A number of oocytes
began to be isolated from ones at secondary yolk stage 4 hours after lighting, and
gradually became a distinct group of oocytes.

3. Ovulation began to take place about two hours before lighting.

4. During the course of oocyte development, the chorion which surrounded
the ococyte gradually increased in thickness. Twelve hours after lighting, the
chorion showed a maximum thickness, and then decreased in thickness. The
thickness of chorion could be employed as an useful index to identify the oocyte

group.
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Fig. 1. Changes in the spawning time of fish shifted to new artificial photoperiod.
Numerals in circles show days after the beginning of the new light eycle.
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Table 1. Changes of stage composition

Time after Total no. of Primary yolk Secondary yolk stage
lighting oocytes examined stage Farly Loto
4 hrs 80 39 a1
216 130 45
8 309 179 51 32
251 121 52 19
12 261 137 58 25
315 162 60 40
16 280 141 51 84
259 138 48 35
20 170 80 34 11
210 103 49
24(0) 254 199 49
263 150 37
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in ovarian eggs during a daily cycle.

Tertiary yolk stage Pre-matu- Maturation Rip> egg ;‘io. rgiﬂgigr%s
Early Late ration stage stage stage ovli)p;siutiong
20 47
41 30
47 49
59 49
41 59
53 56
54 17
43 42
45 47
21 31 29
48 28 33
35 41 . 27
Table 2. Time of ovilation during a daily cycle under

artificial photoperiod.

Number of fish

Hours l_)efore Number of
lighting fish used ovulated unovulated
4 12 0 12
3 b 0 5
2 11 3 8
1 3 2 1
0 3 3 0

Bk 3 AR THRIIMSE - T3 WD 6Nz, 1z, RITHEANCGE SEEOETHPIIZRET
LT,

PR IR R & SO ZE(

24 BRI DGR T COIBRIPDOREIT - T, IMROHA & RCIMEOE 3 BRE R B2
%o Q-3 3 FDIBE IR 2 A1 Bl 5, EIERICERA 12 80~315 O RFEINC D1 TIMED
E3%EHL, Che2@Ecklzd0Th5, HyoHO ML 5T, WIHBMAE 4 FHR»S 8
RIS 1 SR I B I 2 DL X R 5L T 12 B ClRoR & 78 b, 22p BIRICET 50 ZD1RIF
JEizte U AEI 2L 2EMP R, PEIBINTIITIZ 16p BitEE 25, T2, SEHEMRICR LNz
22 RO DL, IEOE IS b 2OEEMS 5 bdibh, 20BN S QIO & BEDRE
WE I —BUNEERLTV S, LXK, IBOEXIIEREINT s ETI0EEE 25,

z %

ARG T, X HOMIIZ E A EHHE 1,00 85 ~ 4,00 BHeBEIIL, 4,00 BF ~7. 00 Bz SRS
5 EMNMENTU 3P, Robinson & Rugh? i, DX 5 sAZBREEL I AR TRE L
E, CHITHE S TREEUBEEAIDIE S L R HEL T 3, 3 512 Egami id 4 ¥ B OEIMCRIFTAL

— 95 —



dE ok ok B gk W 24 (3). 1973

e

o b

el =]
P e
L e o
i . e

) Sgen &
i e S e
a0

o
LAl

Fig. 2. Parts of the ovaries of eximined fish. A, the ovary of fish immediately after
lighting (0 hour), containing ovulated eggs (arrow) in the lumen; B, the ovary of the fish
4 hours after lighting; C, the ovary of the fish 8 hours after lighting; D, the ovary of the
fish 12 hours after lighting; E, the ovary of the fish 16 hours after lighting; F and G, nuclei
in the pre-maturation stage oocytes, from the same preparation as E; H, the ovary of the
fish 20 hours after lighting; I and J, figures of maturation division in metaphase, from the
same preparation as H. Figs. A, B, C, D, E, and H, x12: F, G, I, and J, x565.

06 —



BEL: ALRRBTIE Y% 27 D45 1A

30p
20p O hour after lighting
10p
20} 4 hours
10p
20k 8 hours
)
a.
g 10 p
»
=
0
8 .
Oa20)
u.
O 10b
o
[
=0
2
2
20 16 hours
10§
20 20 hours
10 p
o o
! Ovulated eggs
A

2 4 6 8 10 122 114 16 18 20 22 24 26
THICKNESS OF CHORION  (J)

Fig. 3. Changes in thickness of chorion of the ovarian oocytes during a daily cycle.
With the exception of ovulated eggs, two individuals were examined at each time.
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