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A study on bioremediation of eutrophication of mar iculture water s by Gracilaria

lenaneaf om is
TAN G Kun-Xian"?, YOU Xiu-Ping’, L N Ya-Sen’, CHEN M in-Er’, SHEN Dong-Yu’, L N SiBin® «
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Abstract: Eutrophication caused by mariculture has become a serious environrmental problen in Chinese coastal w aters Since
macroalgae can absorb nutrients and increase the concentration of dislved oxygen (DO), and can be ultimately renoved from
w ater by being harvested, macroalga-based biorem ediation of eutrophicationwould be the bestw ay to slve such environrmental
problans The effectsof Gracilaria lenaneaf o is ranediated eutrophication w ere studied

G lemaneaf omis, red seaweed, originated in Shandong Province, was cultivated on ropes in three typical mariculture
areas at Dongshan island, Fujian province where mariculture is advanced The mesosn experiment was conducted in
Bachimen fish-cage area; the bioremediation experimment——in a field about 3 hm? in X ipu bay w here the shrinp-fam and
urban saw age is discharged; and in the spread application experiment, about 400 hm®w ere tested inW ujiao bay w here abalone
sav age is discharged W ater quality paranetersw eremonitored during all the expermental stages A ccording to different tide
and depth of the sea, two floating-rafts, i e banboo raft and string raft, were devised to cultivate G lenaneaf ormison ropes
in sea

The results demonstrated that the effects of bioremediation of eutrophication of mariculturew aters by G. lenaneaf omiis
w ere obvious regardless to the place of experment: inmescosn one, in a snall-scale’ shiorenediation or in large area’ s read
goplication The results of mesocosn experments showed that G lenaneaf omis increased DO from low concentration to
supersaturation and increased DO saturation from about 60% to 200%; in meantime, it absorbed the inorganic nitrogen (N)

and inorganic phosphorus (IP) above 80% during 3 4 days In bioremediation area in X ipu bay, the gpecific grow th rate of G
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lemaneaf omiswas 9% during the first month and 6% during the next half month TheDO oconcentration in bioremediation
areaw as significantly higher than that in non-bioremediation area: the highestDO concentration in biorem ediation areaw as 5. 6
mg- L™ *higher than that in non-bioremediation area in the sanemonitoring transect, the highestDO saturationw as 198. 7%.
Furthemore, it increased theDO concentration of dow nstrean seaw ater. A nd the N and IP concentrations in bioremediation
area were lower than those in non-bioremediation area Besides, the microaglae were restrained, the oconcentration of
Chlorophyll-a in biorem ediation areaw as low er than that in non-biorenediation area, w hereas, the trangarencew as contrary.
In pread application area, w hen the abalone cultural sew agew ent through G. lenaneaf omis cultural areas, the nitrogen and
phophorusw ere effectively absorbed Egecially, the IP concentration of abalone cultural sew age discharging areaw as above
0.05mg- L ', however, that in G lenaneaf omis cultural areaswas belov Q 01fmg- L° % The DO concentration was
increased in G lemaneaform s cultural areas, its saturationw as above 120%, the highest onew as 166%, but, in non-cultural
areas, theDO saturationw as about 100% nomally.

In conclusion, by large faming of G lemaneaf omis in anmal maricultural areas, it ispossible to alleviate the pollution of
marine environment, prevent from eutrophication and control the red tide At the sane time, because G lenaneaf omisw as
the ideal food for abalone and material to produce agar, it could resolve the problem sof the local abalone culture Hence, large
faming of G. lenaneaf omis in the eutrophic mariculture areas could reduce envirormental impact and increase economic
output, and good environrmental and econom ic advantageswould be obtained

Key words Gracilaria lenaneaf om is bioran ediation; dissolved oxygen; inorganic nitrogen; inorganic phoghorus eutrophication
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