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Improvement of seaweed bed substratum by addition of steel making slag and search for its causes.

MAEREKE RBERFRFEHRLEAMER #EER PHEE
Satoshi NAKAI (Hiroshima Univ.)

Summary

Concrete blocks have been used as seaweed bed substrates. In this study, we focused on the use of steel
making slags as a fine aggregate and investigated (i) zoospore settlement of seaweeds onto the slags-added
concrete test pieces and subsequent survive and growth, (ii) an effect of carbonization of the test piece
surface on zoospore settlement, and (iii) migration of seaweeds from natural seawaters onto the test pieces.
As the sources of zoospores, Undaria pinnatifida and Saccharina religiosa were used. The numbers of
gametophytes and plumules of U. pinnatifida were not different between the slags- and mountain sand-added
test pieces, indicating that the use of slags did not affect the zoospore settlement of U. pinnatifida and its
subsequent survives. In addition, the zoospore settlement of S. religiosa was not affected by carbonization of
the test piece surface. These results suggest that varieties of fine aggregates and surface carbonization of
concrete blocks may not affect zoospore settlement of seaweeds. Contrastively, a significant difference of
plumule length of U. pinnatifida was observed between the dephosphorization slag- and mountain
sand-added test pieces (p < 0.0466), thereby indicating that dephosphorization slag can be used as a fine
aggregate to promote seaweed growth. This possibility was supported by the result of seaweed migration
experiment where the number of migrant (Ulva sp.) onto the dephosphorization slag-added test piece was
higher than that of the mountain sand-added test pieces. The growth promotion of U. pinnatifida was not
correlated with its PSII maximal quantum yield activity and leachability of Ca, Fe, Si, and P from the test piece.
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Fig. 1 Incubation of seaweeds on the test pieces.
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Fig.2 Migrated seaweed (Ulvasp.)onto  Fig.3 Change in the number of migrated seaweed
the test piece (air-cooled slag). (Ulva sp.) on the test pieces including mountain

sand (MS), decarburization (De-0),
dephosphorization (De-P), desilicidation (De-Si),
blast furnace (BF), and the air-cooled (AC) slags
as a fine aggregate.
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Fig. 4 PSII maximal quantum yield (Qy) measured on the test pieces including MS, De-C, De-P, De-Si,
BF, and AC slags as a fine aggregate.
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Fig.5 Gametophyte of U. pinnatifida Fig. 6 Number of U. pinnatifida gametophytes on
observed on the test piece (De-P slag). the test pieces after 18 d of its zoospore
settlement.
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from the test piece (De-P slag). Fig. 8 Number of U. pinnatiﬁda plumules on the test
pieces after 68 d of its zoospore settlement.
Bars indicate standard deviation (n=3).
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Fig. 9 Length of U. pinnatifida plumules on the test  Fig. 10  PSII maximal quantum yield (Qy)
pieces after 68 d of its zoospore settlement. measured on the test pieces. Bars indicate
Bars indicate standard deviation (n=10). standard deviation (n=3).
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Fig. 11 Concentrations of Ca (a), Fe (b), and Si (c) in the eluates obtained by a leaching test of the test
pieces.
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Fig. 12 XRD patterns of the NaHCOs-treated/untreated test pieces (MS).

Fig. 13 Gametophyte of S. religiosa
observed on the test piece (MS).
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