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Table 1. Combinations of photoperiod and water
temperature in rearing experiments.

Environmental factors
(day length/water temperature)

1 Feb. 7~Mar. 15 15L/8¢, 151/16¢, 11L/8%,
11L/16C

gl/16¢, 111/16¢, 15L/16 T,
15L/6¢, 15L/8¢, 15L/10C
151/12¢, 15L/14¢C,151/16 ¢
111/24¢, 15L/24¢, 11L/26 T
151/26°C,11L/28¢, 151/28¢C,
151/16'T, 151/20C, 151724,
151/28¢C

15L/20¢, 151/24¢, 11120,
111/24C

15l¥12¢, 111712, 151/16¢C,
111/16¢, 151/20T, 11L/20C
1117161, 121/16C, 131/16C,
141/16¢C, 151/16C

151/16C, 15L/22¢C, 111/16 ¢,
11L/22¢

11L/20¢, 121L/20T, 13L/20C,
141/20C

Exp. No. Exp. period

2 Feb. 7~Apr. 19

3 May 7~June 6

4 Sep. 25~Nov. 5

5 Oct. 5~Dec. 16

6 Oct. 28~Dec. 9

7 Nov. 15~Feb. 8
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Fig. 1. Effects of photoperiod and temperature on GSI of
Rhodeus uyekii in late winter. Circles and bars
indicate the mean and standard error, respec-
tively.

*Significantly greater than the value for the ini-
tial controls(p< 0.05 ; by student’s t - test).
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Fig. 2. Effects of various photoperiods on GS8I of Rhod-
eus uyekii under warm temperature(16T) in late
winter. Columns and bars indicate the mean and
standard error, respectively.
*Significantly greater than the value for the ini-
tial controls(p< 0.05 ; by student's t - test).
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Fig. 3. Effects of various temperatures on GSI of Rhod-
eus uyekii under long daylength(15L) in late win-
ter. Columns and bars indicate the mean and
standard error, respectively.

*Significantly greater than the value for the ini-
tial controls(p<0.05 ; by student's t - test).
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Fig. 4. Effects of photoperiod and temperature on GSI of
Rhodeus uyekii in late spring. Columns and bars
indicate the mean and standard error, respec-
tively.

** Significantly lower than the value for the initial
controls(p<0.05 ; by student's t - test).
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Fig. 5. Effects of various teraperatures on GSI of Rhode-
us uyekii under long daylength(15L) in late spr-
ing. Columns and bars indicate the mean and
standard error, respectively.
** Significantly lower than the value for the initial
controls(p<0.05 ; by student's t — test).
EYW 4Y 20 48 4

Fe R BFNE

W AFSAE S Yo
1) 34 AA&5E dAde F& 2 B3]
o 9%
(442D

QoA HAIE sH 3w 4420} Bk AF
o} H# GSIZF Aol 1.3, $300] 0.3& vheh
=94 20¢, 24C F&3 111, 15L 21 &
2% 1le) 4TS APt 2UT AS A

_47_



de A Fig. 63 2o}

AFSAE A}, 200/15L AP P e g 2
F AL 8 frEH AFAMNAIA ¥
3] T2 g GSI9] o] dojuh 4R 7.0, &
A2 195 et A9 &% Ao ol23 g}
Iy 2L 20T 27U T 1L A g ol A
= TR A3 GSIe wzlsl gloy gdAEL 4
AMAIA o gt ThA Asd FF &ol(p
<0.05)7} AA = FH GSI7F 2.82 A4 &
Aete dAd G U g4z feEA &
3t itk 24¢ FR AN E FF7]e AL,
15L)ell #AIglo] AEMAIZ o} vla] YA xe &
A 315 =] £33 GSIZF 2388 A ske 2 gt

301

— 24% MALE
-——- 20T
— 2.0_
o 5L ,,—'§*
(7] =7
. 1ML .7
O 10 -7
[¢] T T
— . 248% FEMALE
-—-- 20
-] 15L ,/é*
r'd
- 3 1L e
td
5 e
7)) P
r'd
7’
L) //’
.7 ST £
// _____
. e
. -
. o
-
0 T T
0 42
Sep. 25 Nov.s

DAYS OF EXPERIMENTS
Fig. 6. Effects of photoperiod and temperature on GSI of
Rhodeus uyekii in early autumn. Circles and
bars indicate the mean and standard error,
respectively
* Significantly greater than the value for the ini-
tial controls(p < 0.05 ; by student’s t — test).
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*Significantly greater than the value for the ini-
tial controls(p<0.05 ; by student's t - test).
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Fig. 8. Effects of various photoperiods on GSI of Rhode-
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and standard error, respectively.

* Significantly greater than the value for the ini-
tial controls(p{ 0.05 ; by student's t - test).
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Fig. 9. Effects of photoperiod and temperature on GSI of
Rhodeus uyekii in late autumn. Circles and bars
indicate the mean and standard error, respec-
tively.
*Significantly greater than the value for the ini-
tial controls(p<0.05 ; by student’s t - test).
** Gigmificantly lower than the value for the initial
controls (p<0.05 ; by student’s t - test).
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Fig. 10. Effects of various photoperiods on GSI of Rhod-
eus uyekii under warm temperature(20¢) in
late autumn. Circles and bars indicate the
mean and standard error, respectively.

* Significantly greater than the value for the ini-
tial controls(p<0.05 ; by student’s t - test).
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Fig. 11. Schematic diagram of the environmental regu-
lation of gonadal activity of Rhodeus uyekii.
Periods with adequate temperatures for
gonadal maturation appear twice a year, but
gonadal development is prevented by short
daylength during the autumn when photoperi-
odism is present. The upward arrows indicate
promotive factors and the downward arrows
indicate suppressive or inhibitory factors.
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Effects of Photoperiod and Water Temperature on the Reproductive
cycle of the Spring — Spawning Bitterling, Rhodeus uyekii

(Pisces : Cyprinidae)

Cheul Min An
Department of Marine Biology, National Fisheries University of Pusan,

Pusan 608 - 737, Korea

Based on the reproductive cycle of Rhodeus uyekii, the reproductive control mechanism was
examined under the several combinations of photoperiod and temperature regimes at different
phases of their reproductive cycle.

In early spring, the gonads developed rapidly under the warm temperature condition(above
87T), regardless of the photoperiod. In late spring or early summer, gonads intensely regressed
under the bigh temperature condition(above 24T), regardless of the photoperiod. Thus, it is
concluded that the spawning period of R. wyekii is initiated by the rising of water temperature
in spring and is terminated by the high temperature in early summer.

In autumn, the gonadal recrudescence occurs under the conditions of artificial long
daylength with warm temperature(151/9D, 12 ~207C), whereas the gonads remain in the
existing condition under the short daylength. Therefore, in autumn the gonadal recrudescence
is prevented by the short daylength although the temperature is still in favorable condition. In
bitterling, the responsiveness of the gonads to photoperiod varies clearly with seasons, which
was declined during the winter but increased during the autumn. The critical photoperiod for
maturation ranges 12~ 13 hours of light per day.

The results indicate that the proper ranges of temperature and photoperiod for gonadal mat-
uration of this species are from 8 to 20C and from 13L to 15L, respectively.
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