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Sudy on Nutrient Ecology of SeaweedsUsed for

Remediating Maricultural Eutrophication

ABSTRACT

The negdive effects of mariculture on coastd marine environmeriis has
been increasing, and offer result in eutrophication of seawater and frequent
bresk-out of HAB, even if its importance is self-evident. Seaweed, especidly
Gracilaria spp. is regarded as a suitable remedid plant, which holds many
advantageous characters such as rgpid growth, higher nutrient uptake rate and
larger nitrogen dorage pools than other bicremedies At present, further
researches on seaweed sdlection, nutrient uptake and response to environment
are imperative. Two species of economic seaweeds ---- G lichevoides and G
lemangformis- were sdected as experimenta seaweeds in this study.
Experimentd contentsincluded the influence on nitrogen (N) and phosphorus (P)
absorption made by environment factors, nutrient factors and their cooperation.
In metaphase ted, further plans based on these experiments mentioned above
were carried out, which included response of pulsant nutrient-enrichment to G
lichevoides cultured ecosystem with different socking dendties, response of
Skeletonema codatun's depression of G lemaneformis with different stocking
dengties, and response of reated ecosystems. At the sametime, purification and
remediation functions of G lichevoides in shrimp cultured enclosures were
investigated. In fidd, N and P uptake and dissolved oxygen (DO) compensation
in shrimp ponds, in cage culture areas were obsarved. These modds were
discussed from a practicd angle. With andlyzing the data collected in lab



metaphase test and fidd, the following conclusions can be drawn:

1. Optimd temperature, sdlinity and light intengity of the G lichevoidesand G
lemanaformis are respectively 24~36, 14~245 ; 20~35, 20~35; 120~300,
100~240 pE:-m%s™. With uniform design method, cooperation of the three
factors on aga growth has been investigated and optimum result has been
achieved, which is 287.23uE-m“s?, 31.30 , 32.10, and the dgd optimdl
growth rateis 16.77%/d.

2. By light-dark bottles, POPSO----a zwitterionic organic meatter--—- has been
sected which is suitable to culture G lemaneformis as a pH buffer, find
usage concentration is 20~25 mmol-L™. Effect of the buffer on the dgd
growth is based on keeping dissolved inorganic carbon (DIC) steady within
culturing medium, and supplies the plant with more C sources than blank
trestments. In this experiment, limiting growth concentration of carbon
dioxide (CO,) to G lemaneformis has been reckoned and the vaue is
5.25umol-L ™

3. N and P uptake rates of G lichevoides and G lemaneformis are high, the
highest uptake rate of nitrateis 57.35, 54.26pmolsgDW *sh™; of ammonium
is 3630, 3423umolegDWh"; of phogphate is 3120,
2.802umolegDW eh™. Influenced by environment, the uptake rates in
outdoors are alittle lower than in lab. But the kinetics parameters (Ve and
Kg) got by both in outdoors and in lab are amila. This result is more
congruent to factua conditionsin fields.

4. N and Puptakeraesof G lichevoidesand G lemaneformis are incrementa
with the environmenta factors, such as temperature, sainity, light intengty,



pH, N and P concentrations increased; the N/P ratio in medium doesn't
influence N uptake rate, but evidently influences P uptake rate of both
seaweeds, According to the subsstent ratios in medium, both dgee uptake
three chemica combination form nitrogen (nitrate, nitrite, ammonium),
under the optima conditions, the N/P ratios of both uptake quantities are
between 9 and 11.

. Growth rate of G lemaneformis is increased after N adding in medium,
different chemicd combination form nitrogen has not evident influence
upon the dgd growth; High N concentration can promote accumulation of
R-phycoerythrin; From the ratio R-phycoerythrin to Chlorophyll-a of G
lemangformis, the man function of R-phycoerythrin is nitrogen
accumulation and depodt materids, when N is short in medium, catabolism
of R-phycoerythrin asaN sourceisintensfied for growth of the agae.

. Water movement is important for agd growth and nutrient uptake as it
changesthe dgd surrounding weter, thereby replenishing its nutrient supply,
removing weste products, etc. At the movement rate of 3cm:s®, N and P
uptake of G lemaneformis are more than the dill water, exceeds 24% N and
31%P

. The stocking density of 1.5 Kg:mi> G lichevoides can effectively restrain
outbreek of phytoplankton bloom and keep low levd of nutrient in medium.
Above 15 Kgm® stocking density of G lemaneiformis can accderate
subsdence of the Skdetonema cogtatum's bloom, promote increasingly
dominant species numbers of microalgee, and dleviate deterioration of
water qudity after crashes of HAB. Furthermore, in fidd and in lab,
synchronous experiments were carried through, and primary discussed the



feadbility for forecagting the timing of HAB crashes and emergent schedule
thelowest concentration of DO.

8. Within shrimp culture enclosures, G lichevoides can effectively regulate and
control water qudlity, lower concentration of nutrients, restrain the Vibrio
abundance. Comparing with mono-culture shrimp trestment, average body
length of stocking shrimp augments 2.1cm and survival rate elevetes above
30% in shrimp-a gae poly-culture treatments.

9. In drimp ponds and cage-culture areas, N and P uptake and DO
compensdion of G lichevoides and G lemaneformis were probed into.
Both are evident in shrimp ponds, but in cage culture aress, the DO
compensdtion is very evident, and N and P uptake is not as evident as DO,
because the water body in bay is running. In demondration Ste----Wujiao
Bay, utilizing G lemaneaformis remediated and purified waste water from

abaone culturing farm, the results are good.

Key words: Seaweed; Phytoremediation; Maricultura eutrophication.
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Figure2 Variationsof fished and cultured yiddsfrom 1980 to 2001
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