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ABSTRACT A series of experiments were conducted to investigate the effects of nutrient
supplement on nitrogen uptake and growth of macroalgae, including Gracilaria asiatica , G.
chouae, Grateloupia filicina , Sargassum thunbergii, and S. pallidum. It was found that ni-
trate absorption of these macroalgae was obvious within certain temperature range. With the rise
of temperature, the nitrite uptake rate demonstrated an increasing trend. At 15°C, G. asiatica
and G. chouae exhibited a maximal uptake rate of 0.507 &= 0.136 pmol/g + h and 0. 448 *
0. 095umol/g « h, respectively. At 20°C, G. filicina and S. thunbergii exhibited a maximal up-
take rate of 0. 614=20. 033umol/g « h and 0. 28940. 019umol/g « h. At 25°C, S. pallidum ex-
hibited a maximal uptake rate of 0.748 = 0.015pumol/g « h. These findings indicated that
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S. pallidum is more efficient than the other species in removing nitrogen. Temperature had a

significant impact on macroalgae growth, and at 20°C , the highest growth rate in wet weight oc-

curred in most macroalgae, especially G. chouae, reaching 4. 79=+0. 45% /d.
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)25 i 35 » I DAy SR TR T 8 X6F 7K 7 R B AR AR BB S R 1 3 B IR ) I ) B A B AR AT

1 #MH5RFE

L1 SEEMBS5EESE

LT R MR WA I L1 AR T I /0N 2 B T S iV BB I AR T A S I SN TR X D R R LR
A LR SR A s v 3, BRORE IS (] R 2009 4F 10~11 . e B RS iA , B A U8V 7K 38 DR 4740 2 Bk 3% 1w B 5
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RGR =1In(W,/ W)/t X100
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Fig. 1 Variation of nitrogen concentrations in the medium at different temperature during the experiment
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TEA A TP s B S & 0. 020420, 000~0. 030£0. 000, REMARET £ HALA K, i KEE 20°C
T .4 0.01940. 000, F/METE 10°C T, 0. 008+0. 000,

F1 TREBETEBEEN NO;-NREH—RHNZUEER

Table 1 Kinetics of nitrogen uptake by macroalgae at different temperature fitted to the first-order kinetic equation

TR 8 IR R e

i i L . LR )
. o Initial nutrient R?
Macroalgae species Temperature(°C) . Removal rate constant(/h)
concentrations(pmol/L)
10 31.03040. 000 0.01940. 001 0.966 5
HILE 15 29.409+0. 002 0.0580. 002 0.910 0
G. asiatica

20 30.92340. 002 0.02640. 000 0.994 4
25 30. 16040. 000 0.01540. 000 0.962 4
10 30. 88240. 002 0.01140. 000 0.965 5
B 15 31.95140. 001 0.01240. 000 0.984 3
G. filicina 20 29.755+0. 154 0.051=+0. 000 0.986 3
25 30. 30440. 004 0.01240. 000 0.923 3
10 32.57340.003 0.008=40. 000 0.950 9
BLUR 15 31.01640. 016 0.01140. 000 0.980 9
S. thunbergii 20 30. 1820. 002 0.019-£0. 000 0.993 8
25 29.20140. 001 0.0160. 000 0.902 7
10 30. 408 40. 002 0.01140. 000 0.918 4
Wi T % 15 29.65940. 001 0.04140. 001 0.903 7
G. chouae 20 31.10340. 002 0.02140.000 0.985 8
25 30. 27240. 002 0.03840. 000 0.994 9
10 30. 85840. 002 0.030=40. 000 0.992 4
WET 15 30.09240. 002 0.03040. 000 0.996 7
S. pallidum 20 31.002+0. 002 0.020+0. 000 0.993 5
25 31.43440. 004 0.090+0. 001 0.9815

HITHE G. asiatica
RN G. filicina
B S. thunbergii
WiT#E G. chouae

W§E T S. pallidum
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e T X N W 3 R AR A A5k AR AL Wl
MR e RE BB 15°C R, 4 5k
0.5070.136 Ml 0. 448 £0. 095umol/g * h;
R 5 W AE 20°C T HY 30 W S0 30 1) B R AEL
0.614 +0.033umol/g « h, HAh i~ 3% 3h
AR TR TAEA IR T AW OE R T ol
RUR M, HL = 2 52 B 0 e 3 LR B 1 ‘ » \
20°C TR B R i R B K E 0. 289 & 10 »zn%;gliempermrz?m 23
0.019umol/g « h, MM 2 F 78 % & T W
AR AR 5 ¥ R 1 W R e i B TE 25°C TR
HPLL ik F] 0. 748+0. 015umol/g « h, & F
A 52 50 20 v WO R A e 1
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Fig. 2 Nitrogen uptake rates by macroalgae

at different temperature
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Fig. 3 Growth of wet weight of macroalgae at different temperature during the experiment
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AR HoHp i VT B 0k B VS LN 0. 88%6 0. 33 % ~4. 79% £0. 45% /d, 7 4% 1 FE T 34585 T BT A B e 19 2
RO AR BRI AR IS AR 20°C T B R R AR R A (B B I R T AR R ER T IR T R LIS Y [
0.44%+0.33%~1.92%+0.45%/d,

3 iFig
3.1 AEEBEXLFHKEE NO,-N IR = 0

TE AR A E B DAL A B FUBORL A7 AR s NO;-N I 375 i T L AU 5 200 20 UL 4y A R
8 o HAPE & & R (NHL-N) KOS 2 (NO.-NO#f . NHL-N B NO,-N — e A Ay J2 R A0 g o A K i
FEEAEIR M H NH,-N ke NO;-N Fil NO,-N F P H 5 5 8% W i (Hanisak er al.  1993), (AR5 i fEfEfF
FE = 1 NO,-N ¥ B2 FUIR AT NH,-N e B2, DT 75 358 2808 8 S Rl NOS-N, - R R 56T N W i 3 3l i
W FETE AR TR A5 1 L XT3 5 R A TR A R R b S R R VR B 2 ] — AR K [C B Sy R . (AR SR 45
S oh B B B A PR 4 X R TR B X N 2 3l W M AR AR T A b e 3R R S LA R AR B AR
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FRASA K (Rolf ez al.  2004) . A3 BT3B, KU Vg i X6 365 9 0 W UAC T 3~ A A0 475 62 4fy (%) Jaed 301 P Sl i i 7 30
BRI B AR e W A A B SRR R TR CE A 3 N BE I IR T X — R (R R AR 2004 ;3R
WA  2008),

NI —EMIEN T, RN
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W B 14— A S o B G iicina
- L “ . . —A— BB S. thunbergii
‘mEE@ﬂ%ﬁiﬁuvﬁmlﬁZ’KEﬁﬁ —~ MELE G. chouae

T S NGE YOl S s 4| T BET S pallidum
R R —RE I 3 TR 2 B0 R
KTF 30°C KK T 6°C B N A9l
FR LA (Okhyun er al.  1998),
S 3 B 4 SR T L L AR 5T o
JUAN A 738 3% K R P NO,-N
A BT 1 22 R R L (LS 4% 1 3
Bt Wk 23 0 R 7 A 9 R —
SRR BT X BT 0l
ML AT ol A M O [ B R LA 0
R I B 38 5 e WL B S P L

548 (2006) BF9E T e A3 M4 16

A A K R 2R

Relative growth rate(%/d)

10 15 20 25
1R & Temperature (C)

VT N A T e IR A4 R RHELEE T 6 1 0 A X8 4 3 A
T4 B 16~23°C Fl 23~33°C Fig. 4 Variation of RGR of macroalgae at different temperature

ARG S5 AT 240 W WOBGE SR HEAT B AT LUR H L 7E 10~ 20°C [R], 371 1 W e s SR Y O F e VL L i
25°C T J 7188 R AT R A T VB L 3 AT B R R T ME B I R O U X R A TR R L i e
XAE 20°C A 0 v W sk e, HL At 3R 3 T IR SO SR 45 2 O LA S 00 45 o P R 45 3] B AR B 6 A AR TR I B 42
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55 b 15 37 (Bokn e al.  2003)
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(2001 WF5E W] 4 HE VL3 BRI RIAE 20~30°C , MR WA 8 20 ~25°C A KA s 22 20 I 45 (200D WF R 3R WL U
PEAE 15~20°CHE R, SRS R KRBT . (B2 LR HGE b i 4 KR & TR, T g 5 A0
FIEFRHE P E R RACA K. T INARIIR N R % /MRS 55 5% 45 2R FAE it 3l 7K 1A o 47 0 8 T
Y g 45 T e 2 WNAT & B AR IAEE T 18 008 2 WSO AR KRB . T 2R 7 40 TR B B 2B KR g u Bl
R LA T Al 3 P ) e KA L X NOG-N BRI HI L TR 2803 fh . X TR Tl M A K EALE
Hh LB SR ER B R A G L B 5 A0 N R 3R R AT G . Hanisak 28 (1990) 43 Fr i i 44 4 8 5 $h vk 1 & B A7 7E —
Al S8 SRR TR B 20U B R A 9 SIS A TR B R o v E I U R R O R AR AR B AN I . % R R AR
T I I FE A2 PR DR 0 A Ak ) 2 T o e i A A N (5 3R B T AR ) DT R I e RO B VR R
KT N IKE,
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