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Tab.1 Grouping of dry transportation time (h)
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Tab.2 Grouping of mussel carrying capacity per unit seawater (g/L)
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Tab.3 Grouping of oscillation time within water transportation (h)
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Tab. 4 Grouping of spray transportation time(h)
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Tab.5 Effects of dry transportation on the growth rate of mussel-kelp
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Fig. 1 Effects of dry transportation on the survival rate of
mussel-kelp
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FEat 551 R 552 Y 553 R 55 4 Y
AR /(mm/d) AR /(mm/d) A K /(mm/d) AR /(mm/d)

0 2.03£0.03° 2.58+0.04 3.61£0.10° 4.66+0.12°
0.5 2.11£0.04° 2.57£0.02° 3.44+0.11° 4.58+0.07
1 2.03+0.09° 2.54+0.08° 3.47+0.10° 4.57+0.08°
2 2.04+0.08° 2.60£0.03° 3.60+0.16° 4.67+0.14%
3 2.07+0.03* 2.60+0.06° 3.60+0.12° 4.53+0.18"
4 1.55+0.02° 2.16+0.06" 2.97+0.08" 3.39+£0.09°
5 1.16+0.04° 1.68+0.07° 2.47£0.05° 2.93+0.11°
6 0.78+0.05¢ 1.53+0.04¢ 2.07+0.06° 2.53£0.09¢
7 0.73£0.04¢ 1.28+0.04° 1.67£0.05° 2.07£0.11°
8 0.57+0.02¢ 1.08+0.07 1.38+0.02f 1.64+0.06
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Tab. 6 Effects of mussel-carrying capacity per unit seawater on the survival rate of mussels

FALL KRG AR B /(g/L) 6 h £RTE 2/%

12 h £735 % /%

20

40

80
160
320
640

100.00+0.00°
100.000.00°
100.00+0.00°
99.010.90°
97.8620.44¢
97.65%0.15°

100.00+0.00°

100.00+0.00*

100.00+0.00°
98.25+0.88"
97.48+0.43
96.49+0.81¢

IBhTFEH/% 24 W AETEH/%  H5F 3 dRAETR /%
100.00+0.00° 100.00+0.00° 100.00+0.00°
100.000.00° 100.00+0.00" 100.000.00°
100.00+0.00° 100.00+0.00° 100.00+0.00°

98.08+0.70° 97.24+0.61° 97.24+0.61°
96.81+0.54° 96.59+0.49° 96.59+0.49°
95.14+0.54¢ 94.01+0.35° 94.0120.35°
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Fig. 2 Effects of water transportation on the survival rate of
mussel-—kelp
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Tab.7 Effects of water transportation on the growth rate of mussel-kelp

KisBtE/M 58 1 AR EE/(mm/d)

5 2 K E/(mm/d)

83 WAEKEE/(mm/d) 5 4 AR EE/(mm/d)

0 1.78+0.03 2.54+0.07° 3.40+0.08" 4.47+0.18°

0.5 1.82+0.09° 2.50+0.03" 3.30+0.08° 4.46+0.20°

1 1.83£0.07° 2.54+0.09° 3.39£0.21° 4.45+0.22°

2 1.84+0.02° 2.52+0.12° 3.33+0.06° 4.50+0.07°

3 1.80+0.03* 2.59+0.06° 3.19+0.24° 4.63+0.23°

4 1.80+0.06* 2.60+0.08° 3.30+0.16 4.48+0.07°

5 1.72+0.14° 2.52+0.17° 3.42+0.12° 4.5240.12°

6 0.00+0.00" 0.00+0.00° 0.00+0.00° 0.00+0.00°

7 0.00+0.00° 0.00+0.00° 0.00+0.00° 0.00+0.00°

8 0.00+0.00° 0.00:£0.00° 0.00:£0.00° 0.00:£0.00°
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Fig. 3  Effects of spray water transportation on the survival
rate of mussel-kelp
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Tab. 8 Effects of spray water transportation on the growth rate of mussel-kelp

WK AI/h 35— K B /(mm/d)

oA RKBE/(mm/d) =R/ (mm/d) S UK AR K /(mm/d)

0 1.87+0.08* 2.51+0.19*
1 1.924+0.02% 2.58+0.12%
2 1.83+0.07% 2.53+0.08"
4 1.89+0.03* 2.49+0.06"
8 1.90+0.07* 2.55+0.14%
16 1.88+0.07% 2.53+0.17°
24 1.83+0.12% 2.52+0.11°

3.36+0.06" 4.70+0.19°
3.44+0.18" 4.60+0.25"
3.31+0.11* 4.72+0.26"
3.32+0.11* 4.59+0.12%
3.34+0.09% 4.77+£0.17%
3.32+0.24% 4.49+0.13°
3.39+0.22% 4.60+0.34"
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Abstract: Intermediary bio-assisted sowing and attachment technology, which uses intermediary organisms
(shellfish) as a seabed attachment matrix, is a novel method to achieve bottom seeding proliferation of macroalgae.
This technique is accomplished by the formation of shellfish—algae community seedlings in a hatchery workshop,
transportation of the seedlings, and sowing of seedlings on the open sea. Transportation of the shellfish—algae
seedlings has been found to be more difficult than the transportation of shellfish seedlings and algae seedlings
separately. This study evaluated the effects of dry transportation, water transportation, and spray water transpor-
tation on the growth and survival rates of mussel-kelp (Mytilus edulis—Saccharina japonica) seedlings. Results
showed that within 3 h of dry transportation, the survival rate and the growth rate of S. japonica in the mussel-kelp
seedlings were not significantly different from those of the control group (P > 0.05). However, the survival rate of S.
Jjaponica in the mussel—kelp seedlings transported by water for more than 1 h was significantly lower than that of
the control group (P < 0.05). In spray water transportation within 24 h, there were no significant differences in the
survival rate and the growth rate of S. japonica in the mussel-kelp seedlings compared with those of the control
group (P > 0.05). Therefore, based on this experiment, the following conclusions could be drawn: (i) water trans-
portation is not suitable for the transportation of mussel-kelp seedlings, (ii) dry transportation is the most eco-
nomical and convenient method for the transportation of mussel-kelp seedlings within 3 h, and (iii) spray water

transportation can be used for long-distance transport for up to 24 h.
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