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Effects of Using Non-circulated and Ultraviolet-irradiated Seawater
Together with Thermal Stimulus for Inducing Spawning by Pen shells,
Atrina pectinata, and Ark shells, Scapharca broughtonii

Masahiko Matsuda and Akihiko Fujii

Stimulus experiments were conducted to find an effective method for inducing spawning by Pen
shells, Atrina pectinata, and Ark shells, Scapharca broughtonii. The effects of a thermal stimulus
plus two experimental stimuli, non-circulated seawater and ultraviolet-irradiated seawater, alone or
together, were tested. The thermal stimulus consisted of heating seawater from 22~24C to 28~
29T over one hour. Some shells were kept in non-circulated seawater for 12 hours before the ther-
mal stimulus. Seawater was irradiated with ultraviolet rays at 930,000 gw-sec/cm’ at a wave length
of 253.7T nm.

With the thermal stimulus, using either non-circulated seawater or ultraviolet-irradiated seawater
was more effective for Pen shells, while ultraviclet-irradiated seawater was more effective for Ark
shells, than the thermal stimulus alone. However, the thermal stimulus together with both stimuli
was the most effective method of inducing spawning in the two species, based on high spawning

rate and the production of fertilized eggs necessary for seed production.
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Fig. 1. Changes of water temperature on thermal-stimulus used for Pen shells, Atrina
pectinata(A) and Ark shells, Scapharca broughtonii(B).
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Table 1. Results of the stimulus experiments for inducing the spawning on Pen shells, Atrina pectinata.

No. of used shells

No. of spawned shells

Spawning rate(%)

No. of spawned

Experiments Stimul Diate Male  Female Male Female Male Female eges( X 109
'97 July19 4 6 2 2 50.0 333 429
‘97 July28 5 5 0 0 0.0 0.0 =
TS+UV? 98 July22 5 5 2 0 400 00 -
'98 Aug.19 5 5 0 0 0.0 0.0 -
Average Total
1 Total 19 21 4 2 21.1 9.5 429
'97 July19 4 6 3 1 75.0 16.7 810
‘87 July28 5 3 2 2 40.0 40.0 5,794
NC™+TS+UV  '98 July22 5 5 3 2 60.0 400 2,370
'98 Aug.19 5 5 1 1 20.0 20.0 547
Average Total
Total 19 21 9 6 474 28.6 9,521
'98 Aug.19 10 10 6 1 60.0 10.0 1,367
‘08 Aug.25 10 10 8 8 80.0 80.0 9,122
NC+TS ‘98 Sep. 3 10 10 8 5 80.0 50.0 2,369
Average Total
2 Total 30 30 22 14 73.3 46.7 12,858
‘98 Aug.19 10 10 3 1 30.0 10.0 1,140
'98 Aug.25 10 10 10 9 100.0 90.0 21,371
NC+TS+UV '98 Sep. 3 10 10 8 7 80.0 70.0 4,347
Average Total
Total 30 30 21 17 70.0 56.7 26,858

%1 Thermal-stimulation
%2 Ultraviolet ray-irradiated seawater
* 3 Non-circulated seawater
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Fig. 2. Responded times and cumulative frequency of spawned shells on stimulus experiments used non-
circulated seawater and ultraviolet rays-irradiated seawater combined with thermal-stimulus on Pen

shells, Atrina pectinata. |:|, male.

, female.

Table 2. Results of the stimulus experiments for inducing the spawning on Ark shells, Scapharca broughtonii.

. o No. of No. of spawned shells Spawning No. of spawned
Experiments Stimuli Date used shells Male Female rate(%) eggs( X 104)

TS*+uv* '98 July 1 31 0 0 0.0 -

NC*+TS+UV 7" 31 15 5 64.5 46,641
2 NC+TS '98 July14 30 0 0 0.0 -

NC+TS+UV 7" 30 5 3 26.7 2,000

TS+UV '99 July22 20 3 5 40.0 1,346
NC+TS " 20 0 0 00 -

3 NC+TS+UV " 20 6 4 50.0 1,525
TS(Contro!) " 20 0 0 0.0 -

%1 Thermal-stimulation
%2 Ultraviolet ray-irradiated seawater
* 3 Non-circulated seawater
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Fig. 3. Responded times and cumulative frequency of
spawned shells on stimulus experiments used non-
circulated seawater and ultraviolet rays-irradiated
seawater combined with thermal-stimulus on Ark
shells, Scapharaca boughtonii.
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