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Fig.1 The germling clusters of Undaria pinnatifida(left) and Laminaria religiosa (right) grew up to
more than 5mm diameter.

Fig.2 L. religiosa cultivated as free living form "germling cluster” in 1-ton tank with DSW.
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Fig.3 Effects of environmental factor ((a) temperature (b) irradiance (c) photoperiod) on the
maturation of famale gametphytes in U. pinnatifida.
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Fig. 4 Effects of environmental factor ((a) temperature (b) irradiance (c) photoperiod) on the
maturation of famale gametphytes in L. religiosa.
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Table 1 Effects of environmental factor on the growth rate of sporophytes in U. pinnatifida.

temperature range average temperature average irradiance deep seawater supply average daily growth

Incubation period c) c) (u molm%s™") (ton/day) rate (%)
2002/4/3~4/21 14.2~16.2 14.9 972 3.0 19.9
5/16~6/10 15.4~20.9 17.4 1176 3.1 19.6
8/15~8/26 19.8~22.2 213 1493 3.2 17.5
9/10~10/6 16.4~19.3 17.6 1424 3.0 20.5
9/16~10/18 17.4~19.0 18.3 1350 29 19.4
12/25~2003/1/24 11.1~14.9 12.7 1440 3.0 14.9
1/28~2/13 9.1~12.4 115 1247 3.0 16.0

Table 2 Effects of environmental factor on the growth rate of sporophytes in L. religiosa.

temperature range average temperature average irradiance deep seawater supply average daily growth

Incubation period c) °c) (u mol/m2s™) (ton/day) rate (%)

02/2/25~4/9 11.7~18.5 13.7 1285 6.0 22.7
4/26~6/21 13.7~11.5 15.4 880 5.4 141
6/7~17/8 16.0~17.6 16.8 865 5.0 13.3
8/17~9/11 16.9~20.0 17.4 1292 5.0 7.3
9/17~10/15 15.4~17.4 16.2 1309 8.3 16.6
10/29~11/25 13.4~14.6 143 994 6.3 233
03/1/6~2/1 10.7~13.4 12.6 1445 6.5 ' 21.7
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Table 3 Growth and food intake of abalone fed with U.pinnatifida and L.religiosa.

Body weight (g) Shell length (mm)
Individual Increase in Inclease in  Amount of food
Food No. Sex Initial Final weight (g) _Initial Final ___lenght (mm) intake (g)
1 a 21.2 247 35 58 63 5
2 ] 215 355 80 62 65 3
U pinnatifida 3 2 30.5 38.0 715 66 68 2 1306.5
4 g 260 329 6.9 62 67 5
5 4 22.0 32.1 10.1 57 65 8
Average 254 326 7.2 61.0 65.6 46
SD 3.9 5.0 24 3.6 1.9 2.3
6 ) 25.2 30.3 5.1 60 64 4
7 a 29.8 470 17.2 65 74 9
L.religiosa 8 o4 254 30.5 5.1 62 65 3 7155
9 g 36.0 513 15.3 68 75 7
10 L] 32.1 423 10.2 67 72 5
Average 29.7 40.3 10.6 64.4 70.0 5.6
SD 46 9.6 5.6 34 5.1 24
Mix of 11 T 284 36.0 76 62 68 6
Upinnatifid 12 °3 19.9 26.6 6.7 54 62 8 ) )
2 and 13 4 23.2 27.7 45 58 63 5 U.pln.n.'atlfida= 592.f
Lreligiosa: 14 d 26.2 355 93 61 67 6 L.religiosa=267.3
i 15 A 21.0 24.3 3.3 57 58 1
Average 23.7 30.0 6.3 58.4 63.6 5.2
SD 3.5 54 24 3.2 40 2.6
Table 4 Analytical data of abalone fed on U.pinnatifida and L.religiosa.
Food No. Moisture(%)  Ash(%) Lipid(%) Protein(%)
U pinnatifida 1 76.2 25 0.4 21.8
2 78.4 2.7 0.4 214
3 74.2 25 0.5 22.7
4 76.0 23 0.4 22.6
5 75.5 1.9 0.5 20.1
L.religiosa 6 74.1 1.7 0.4 20.8
7 72.0 1.7 0.7 20.5
8 79.9 21 0.6 19.3
9 74.0 15 05 216
10 75.8 1.7 0.6 20.5
Mix of 11 75.5 1.9 0.5 21.3
U.pinnatifida 12 76.0 2.0 0.5 20.5
and 13 76.0 1.8 0.6 20.8
L.religiosa 14 76.3 2.0 0.4 222
15 71.0 2.4 0.4 21.0
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