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Abstract

An induction of spawning by irradiated seawater with ultraviolet rays carried out in the laboratory
to conduct fundamental studies on artificial spawning of some cuitivated shells, 1. e. Haliotis
discus, Haliotis diversicolor supertexta, Turbo cornutus, Tapes variegata, Cyclina sinensis. The materials
collected from Seongsan-po and Chuza-do during the spawning season of these species.

Stimulus methods for artificial spawning in this expariment were three methods; UV-rays irradiated
szawater usad only, tha UV-rays irradiation after temparature treatment and UV-rays irradiation after
exposure to air.

The rate of response and the time required for spawning on the amount of irradiation were observed.

In an attempt to artificial spawning by irradiated seawater with UV-rays on the 5 species of shells,
the rate of response for spawning in H, discus and H. diversicolor superiexta were effective to induce
spawning but weren’t in C. sinensis and T. variegata. The most effective discharging time was 4 hours
after UV-rays irradiation.

As for the amount of stimulus, it was obvious that the spawning rate increased with the amount of
the irradiation and reduced the time required for initial spawning.

UV-rays irradiation after temperature treatment and UV-rays irradiation after exposure to air were
more effective than stimulus by UV-rays irradiated seawater used only.

An ability of irradiated seawater caused spawning mediated by photochemical reactions in seawater
depending on the enzyme catalyzing oxidative synthesis of prostaglandin.

In this experiment, the results suggest that the effect of irradiated seawater with UV-rays to induce
artificial spawning is to be recognition.
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Table 1. The rate of response and the time(hour and minute) required for initial

spawning in genus Haliotis

Amount of irradiation(mWh/£)

Species Treatment Sex

0 101.6 186.6 286. 3 352.1
F 50% — 50% 100% 5058
UV-rays (3.00) (3.36) (3.14) (3.28)
irradiation M 50% - 50% 50% 100%
(3.54) (3.28) (3.00) (4.00)
UV-rays F 50% - 50% 100% 100%
irradiatoin (3.25) (3.34) (3.00) (2.54)
H. discus after
exposule M 0% - 25% 100% 100%
to air (7.00) (3.25) (2.49)
UV-rays 25% - 50% 50% 75%
irradiation F (0.38) (0.45) (0.40) (0.38)
after
temperature M 100% - 5% 5% 75%
treatment (1.05) (0.31) (0.25) (0.45)
UV-rays F 16.7% 16.7% 16.7% 50% -—
H. irradiation (4.30) (2.35) (4.00) (2.05)
diversicolor after
supertexta rexposure to M 0% 20% 20% 20% -
air (1.40) (1.00) (2.50)
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Table 2. The rate of response and thetime(hour and minute) required for initial
spawning in the topshell

N b
l.

2 4 6 8 |0
H. disces

2 4 6 8 10
M. diversicola supertexa

TIME IN HOURS

286.3 mWh

Amount{ of v P
Number of animasl . Mean time required
Treatment irradiation Tested Spawned
(mWh/e) for spawning
0 10 0 —
UV-rays 186.6 10 0 —_
irradiation 286. 3 10 1F(10%) 8.20
352.1 10 0 -
UV-rays 0 15 1F(6.7% 4.20
irradiation after 186.6 15 0 —
temperature 286.3 15 IM(6.7%) 2.40
treatment 352.1 15 0 -
UV-rays 0 44 1M(2.3) —
irradiation 186.6 45 3M(6. 74 10. 38
after
exposure 286.3 51 aM(7.8%) 9.32
toair 352.1 50 4M, 1F{10%) 7.16
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Fig.1. Relationship between the amount of
UV-rays irradiation and the time requi-
red for spawning in genus Haliotss,

o e¥arleldE vl
BiEe] @B REES A o] 286.3mWh/e LILS M
B4 50% LLkel &f%

73 ol = 286.3mWh/gal A
gt

ol e, 9%z} 9)

g4 ¥ X

#RE drhidn. B

REEFE 1

2 | 352.1 mWh
| d | |
2 4 6 8 1011 12 14 16 18 20

TIME IN HOURS

Fig. 2. Relationship between the amount
of UV-rays irradiation and the time
required for spawning in Turbo cornutus.
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Table 3. Inpuction of spawning in Cyclina sinensis and Tapes variegata
Number of animals

Species Treatment Tested Spawned

. 3/1000 N NHOH, 1w 20 3(3M)
C. sinensts

1/1000 N NH,OH, 2s¢ 17 3(2F, 1M)

T.variegata 3/1000N NH,OH, 1x¢ 50 23(5F, 18M)
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Table 4. Chemi-physical condition of irradiated seawater with UV-rays during the

experimental period

1

Amount of Water Specific Amount of
irradiation temperature pH gravity ozon
(mWh/¢) o (=9/£)

0 20.7—27.1 8.00—8.10 1.0197—1. 0210 -
186.6 20.5—-27.1 8.05—8. 14 1. 0196—1. 0217 *
286. 3 20.6—27.3 7.95—8.15 1.0196—1. 0224 *
352.1 20.8—27.5 7.99—8.15 1.0167~1. 0224 0.01

* Ozon is non-dedected in this experiment.
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Table 5. The effects of prostaglandin F,, and H,O: on the abalone and the topshell

Number of
Species Treatment Results
animals
2 males of abalone caused spawning within 2
H discus Prostaglandin 10 hours after injection and adductor muscle of
Fae 3 animals were contracted considerably for
1.5 hours.
Most of the topshells were represented
T. cornutus plus H,0. 40 sensitive response with H,0,, creeping on

the wall of aquarium and secreted mucous.
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Table 6. Oxygen consumption of the topshell in irradiated seawater with UV-rays
after addition of hydrogen peroxide

Amount of
irradiation Water temp. pH 0O; ug/mg dry wt. /hr,
(mWh/£) - o)
0 25.3—26.2 7.60—7.74 23.10—41.61
186.6 25.4—26.5 7.75—7.93 43.01—72.99
286.3 25.5—26.5 7.75—8.00 75.13—93.12
352.1 25.6—26.4 7.74—7.84 46.54—82, 48
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