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Abstract

In an attempt to quantify the water purification capacity of cultured brown alga Laminaria japonica, we examined its

production and uptake of nitrogen and phosphate in a coastal fish farm in Yatsushiro Sea, southern Japan. Seedlings of L.

japonica were cultured in a coastal fish farm from December, 2002 to June, 2003 using different lengths of yarn, spacings of
seedling insertion, and hanging depths. The maximum blade length (229 cm), blade width (17.2 cm), blade thickness (1.98
mm), daily growth rate of blade length (3.53 cm/day), and dry weight (13.6 g dry/individual) were obtained with 5 cm
seedling yarn, inserted at 100 cm spacing, and hanged at 2-3 m deep. On the other hand, the greatest number of fronds per

one meter of culture rope (443 individuals/m) was obtained with 20 cm seedling yarn at 10 ¢m spacing and 2 m deep. The
highest production of L. japonica (2.64 kg dry/m) occurred in April and greatest nitrogen (6.95 g N/m) and phosphate (1.11
g P/m) uptakes in May with 20 ¢m seedling yarn at 10 cm spacing and 1-4 m deep. The enlargement phase of this brown alga
occurred in April while the substantialization phase in May. The correlation of blade length (BL, cm) and blade weight (W,

g dry) of L. japonica has the following equation: W = 5.28 - 107¢ - BL™.
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Fig. 1 Physical and chemical parameters measured at the
Makimoto fish farm in the Yatsushiro Sea, Japan.
(1), water temperature; (II), dissolved inorganic nitrogen
(DIN) concentration; (II), dissolved inorganic phospho-
rus (DIP) concentration; (IV), DIN/DIP ratio.
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Fig. 2 Growth of blade length ( I ), blade width (1), blade
thickness (II) and growth rate of blade length (IV) of

Laminaria japonica cultured at different lengths of seeding
yarn at the fish farm. [], 5cm ; W, 10 cm 5 X, 20 cm.

L7z WA F 1 ~4m@ T Lz~ 7OBL, BW,
BT 8 L U'DGROFHHIL, TAHRES cmOEERKX CT#
n#FN164cm, 124 cm, 1.22 mmPB L U107 cm/day, &
XE10cmDEERX T157cm, 11.8cm, 1.26 mmB &
1.03 cm/day, % 20 cmDEBRXIZ BV TIL151 cm,
10.7cm, 1.22 mm3 & 170,92 em/day TH - 7z, BTIZHE
HRORICLDMEIN R AEEEI R 27275, BL, BW
BIUDGRIBEADESFENIEH AL,

B 20 ABRA~Y 2y TOAERICRITTHE
(dFig. 3IC/R L7z, WHET 1 ~4mBECTHELAva>
7®OBL, BW, BT B L U'DGROFEHHE L, FEREA
RIFE10 cn D FEERIX CENZFN130 cm, 8.9 cm, 1.11 mm
B L V0.73 cm/day, TR ZAM 25 cm D HEERIX T145
cm, 10.7 cm, 1.18 mm¥ & 10.92 em/day TH - 72, —H,
TR 2R BIPE50 cm D EBXX TIX173 cm, 12.8 cm, 1.29
mmB & U118 ecm/day TH V), M4 AAMFELI00 cmDFE
EBRXIZBWTi18lcm, 14.1cm, 1.34mm®B K TF1.22
em/day Td o 72, $T%bHH, BL, BW, BTH L UDGR
AR DEAEBEAIAVIEEE R L, $7:, BLIZE
HOEAEEAB0 cm DA, AREEHO4HIC3m
J&T229 cmD B KRMWH R L7 BWIIF R OZARBEAS
100emDHE, HFALEMDOS5 AIZ3mE TIT.2cm®D
BRAE % 7R U720 BT HE R OZA MR 25100 cm D354,
HAEEHO 5 122 mE 198 mmOEKEE R L7,
DGR A DERBEATI00 cm DA, WRERBHO

1 m depth 2 m depth 3 m depth 4 m depth

Blade Length
(em)

Mo o
T

(mm)

i
R
N R D
IR

( cm/day )
(=) -t ™~ w - o

Growth Rate of BLL  Blade Thickness

FMAMS FMAMYS FMAMYI FMAMYI

Fig. 3 Growth of blade length (1), blade width (II'), blade
thickness (II') and growth rate of blade length (IV) of
Laminaria japonica cultured at different spacing of seeding

insertion at the fish farm. &, 10 cm ; &, 25cm ; @, 50
cm ; O, 100 cm.
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Fig. 4 Relationship between blade length and blade weight of
Laminaria japonica cultured at the fish farm. O, wet
weight; @, dry weight.
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Fig. 5 Blade weight per individual (1), number of fronds (1),
production (M), nitrogen uptake (IV) and phosphate
uptake (V) per one meter of culture rope of Laminaria
Jjaponica cultured at different lengths of seeding yarn at the
fish farm. [J, 5 cm ; W, 10 cm ; X, 20 cm.
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Fig. 6 Blade weight per individual (I ), number of fronds (1),
production (I), nitrogen uptake (IV) and phosphate
uptake (V') per one meter of culture rope of Laminaria
japonica cultured at different spacing of seeding insertion
at the fish farm. &, 10ecm; A, 25cm ; @, 50 cm ; O,
100 cm.
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Fig. 7 Maximum values of production (I), nitrogen uptake (II)
and phosphate uptake (II) per one meter of rope of
Laminaria japonica cultured at different spacing of
seeding insertion and lengths of seeding yarn hunging
from 1 m to 4 m depths at the enlargement phase in April
and at the substantialization phase in May.
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