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BE. R EMEEENREER. BRI 2

A BRI, 2 £
(A =2, LR 7 8 266003)

WE: ALRELET, A T ARMEEMLEAS, BEMCHEREHEX B EE (Sargassum thunbergii) %, .
WWCEENE . SRR, LA 3 ADRER TR EESEE. BRICERY T B L2 . Kb, Mm%
B HRPOE R G REZEREW (P<0.01), —HFXHEEABREE (P<0.01) . FEE 208 25 CA&MH FRIEE 3098
FE30°C &M, BURENEA K E W IES, 42 90 11.26 pmol/[g (dw) *h] F1 11.01 pmol/[g (dw) *h]; £ 40,6
15~30°C 7 Rl 9 %o B O MBSO 56 K, TR B 1.5 pmol/ [g (dw) oh] L Eo R BRI R LR S A BE RSO R ) TR B &
M (P<0.01), —E X HEERAREE (P<0.01). ERE 15CHIERGRA 140~180 pE/ (m’es) VLR 20~25 ‘CHIVEH
R 60~100 pE/ (m’es) 44 T, BB HN EA KR WAHOER, ¥1E 9.60 umol/ [g (dw) *h] LA_F; B3R AT 25 CHRIEI SR
60 LE/(mss) £ FF . B BN T O R Wi ik 28 3 2195 K, 28 1.30 pmol/[g (dw) h] . ABFFT 45 B E B, BB B 1% ExiK

A IR BB E A B RO %, B RREC T 0 IR B NH, N F1 NOy =N, R T B XK IR 3 8 57 3 A G 30m

IR EE . [ EAFEERRE, 2008, 15(2) : 293-300]

KR FEE EE, BT, e RRE, A, B, oER
HESES: Q142 XERERIRAD: A

B 5 R K SR R IR R e, FRIE R G R HE
Wy B TR AE (AR BN AL oy R 3 B i SR B KR E
FEERIIANWT B, R M B I A A R T,
KR RN IS F2 5 B B 5 R BOK AR g Fr ghilk
FEIRAF A BV 2R ), T KA g S SR v
BRGPEIAI G AE P38 DL O K S5 FE I 2 2
X%, B LLE A A2 3 — B0A Ok, TR RO B SR AT
RE 2 W R HIE SR 9 R 2% K & B TR L B
R — B A R R ORI R VR v K
B IALIBT ST 2R3, I CEUS R 7.

B E® (Sargassum thunbergii) >4 [E BB 15 77
ZAEEME, BRI, DERER MIBBSEHH
T ERARAE R, 38 B AR & 1 Lk B SR 2y
™. REENIINEHRS L THERT
K TR K SR R R A (R T 9T, B R e T
Kof 40 Fe VT 8 B A A Fh (Gracilaria tunuistipitata V.
liui) A5 AR I 300 AT T BP9 e s ™
7T LA 26 (Ulva pertusa) AR (Grateloupia
Sfilicina) %o 2 BN 5L Lartigue 5 M AT 5%
T HIE BN Ulva lactuca Fo R R 52055 .

WeHs B HA - 2007-04-25; 1&1T HHH: 2007-10-05.

XEHRS: 1005-8737-(2008)02-0293-08

B, H A B AR A 5 5 T R SR I AE 2D
W, H 22 SR e 3 A KR AR T T ks
T 9% TS5 B 0f HLo8 R IR R F 9T v R LR
AW I B AT TR O IR R B
B BRI R, 5 A wE IR I D i BT
T — 2 IR RE TR /K IR A A PR, SCRT A 28 5 o
gt R Rl ficdE -

1 #MREEE

1.1 F#

RKIHEY, LRAEEN ARG TIEN 1 A, 5
FERCHINE W &K (N: 100 umol/L, P: 8 pmol/
L, s i 020 ), R 1 k537K
TE N KR O (20£0.5) °C, EE A 20, pH {E A
8.0~8.3, IR ARFE N 100 wE/ (m’es) , & JE WA 12L:
12D.

1.2 EHigt

121 BE.ZRENRERE - BRBAZE 5L
KmET S AEEAKT (10 °C.15 °'C.20 'C.25 C.

HEEWH: B “+—A7 BHEEETRITE (2006BAD09A0) ; EZE EHEARHFTREHRITHE (2006AA10Z2409).
EE /A B4 (1980-) , L, R A, FEMNFKFFREEEFEHA . B-mail: yh_baojie@163.com

Bi{EE: AAHF]. E-mail: xianglitian@ouc.edu.cn
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30 °'C ) Fl 4 A E KT (1002030440 , 3% 20 M&
EVEREAES, B0 EE3ANEEM 1A
SRR CANTBGEEAAR , A DL A A WL NP A
FHFIFEAL, FFAE S5 25 R AE A AR HIBR ) -
1.2.2 REEEEEE X RER R BRI AR E
SERWE T 4 MR E K (10 'CL15 'CL20 C,

25 °C ) F 5 A58 /KT [20 pE/ (m®es) .60 LE/
(m’es) 100 LE/ (m’es) 140 LE/ (m’es) . 180 LUE/(m’e
s) 1, 3 20 MR LR A S, B IE 3
ANEER AR CRBEEER)
1.3 R, BREERMUETE

F 250 mL #% 7% Ji ¥ 0 200 mL 5 78 ¥ (55
TR & A J R WCE FE B S I BRI K I L
NH,-N < 1.00 umol/L, NO, -N < 2.00 pmol/L,
NO, -N 1 PO, -P & & I A% 52 56 J5 v A 48 ) ),
A AR O pmol/L) , 5 78 W s I 2 B AL N 2=k
F# 100 pmol/L (NH,-N: NO,-N 4 1 : 1), 7% I %%
2 £h 22 W FF 8 umol/L (PO, -P) , VS N 8 2h &8 Ik i
2.5 pmol/L ( FZRAMTE C YR ) » BT R
RUBEE BN (0.522420.010) g, F5 7% B BUAH ] 5B
AL EEAARIEAT 25 . (RN B R A, 1 SR
FTH BI7K A R AR T WK F B4R E 2 20K
B, LR R AR A ER A, 4 60 CHT A
HEsegb . SEAR R R E S 12 h, SR 45 R
JEMEKFEH NV P &8, 4% N Ao 2.

U= (C,— C)*V/(t* G)

A H, U KNE FF W BE & pmol/[g(dw) *h], C,
g SR 4 R X IR B SR B SR = (umol/
L), CNSER 4 R sE AR E R & s
(umol/L) , V HEEFHARFR (L), ¢ A SEHHTE (h) ,
GAREERRE (g . HAEHRAF R RN
1.4 FIBAESHH

HIELCPEIME + brEE (XESD) Ron. Fifs
BE RS  SPSS11.0 HEAT XUE T 5 Z 5041 LA A
Duncan’ s £ #E LA, L P <0.05 18 4 25 BE& K.

2 ERESH

2.1 RBEMEEMBEERER. BRKAHT

TF 77 45 B 22 Y, 8 RN 26 P 5 BB R N IR
We s = AR R E W (F=16.43, F=11.00;
P<0.01), — # B B AEH W E F F=1201,
P<0.01) » Hrfr, 38 X8 N RIS 2= 1 52 ok T
RS . IR RN A R R R N R

I 1. ZEERSE N 10 &4F T, BB S N
W AT 2 T 2 B UL P T i T =, 15 C A B B R,
Z G BB T ST R R 20 41 T, R
FEBERT B NI IR A T 2 o A R R O i B A
7 25 CIE B I A, JIEETHE £ 30 CHHAE T
B TAE SRR 0 30 A 40 48 F, REBEW RN
WOE 2 MR ST . SR B TR
FE 20, 1R 25 C ATER FE 30436 30 C &4 T, B
BB B N AR & R IGE 2, 53528 11.26 pmol/
[g(dw)*h] 1 11.01 umol/[g (dw) *h].

BN REGER (U) S51E (D) 2R (S mlE
HRFRAT AR IR A -

U=-0.059 2+0.048 545+0.724T-0.004 325°

~0.023 07°+0.011 38SeT

(n=20 R=0.736 P<0.01)

AN TR S R AL LA T BB B AR L&
AN KRB R L 1. AT LLE M, 78 NO, -N Al
NH, N®REWEI 11L& T, REEEAR
13 RN P AL A R NO, -N A W i 3 R
F NH, -N. 7€ 5 5 10 35 5 20 °C 4 iR 2 85
NH, -N 1) WOHE 225 K 78 b B 20 31 40 44 T,
BIFE 15 C AR i R B K. i LR  NOy -N
R I 3 2R U BT 22 5. RSN 10 FISE T,
W AT T8 2 P ¥Rk ) s T PR AEGs TR 2R R 20 41
T WO 2 IR T T e 7E 25 C R s B
K TEERFE A 30 1 40 4548 T, F Wi 1ok 22t it R
FE I TE R T &, 46 30 CHREA I E K.

T: 14~ O10°C @15°C E20°C [@25°C W30°C
. C
Coo12b
z
= lof o
'en B §
= 8L £ [
Y a :? :#
éii oM R ? J;
e i 1 &
== R [ .
S i i_’éj &
® 2| B 1 -
= A HHl i 1
= 10 20 30 40
& Salinity

1 AFHEE SR T R B N IR 5
i W E AT AT ROREEEREE (P<0.05).
Fig.l1 Uptake rates of total N by Sargassum thunbergii at
different temperatures and salinities
Note: Data in the same salinity groups with different superscripts are

significantly different (P<0.05) .
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Tab.1 Uptake rates of different chemical forms of N by Sargassum thunbergii under dlfferent temperature and salinitie combinations
n=4; X+ SD; pmoleg ' (dw) *h™'

#hFE Salinity

15

20

25

30

2.133% 0.208"
2.689% 0.360
22024 0.148"
3.000% 0.273

2.871+ 0.237°
1.790=+ 0.065°
1.467+ 0.231°
1.099+ 0.422"

2.547+ 0.217%
1490+ 0.075°
1.115% 0.003°
0.610= 0.040°

1.147+ 0.206"
0.511£0.061°
0.849+ 0.125¢
0.937% 0.088

et s /O
Chemical forms Temperature 10

10 1.480% 0.419°

. 20 2.510% 0.096"

NH, -N .

30 2.111% 0.134°

40 1.521£ 0.231°

10 4.897+ 0.210°

_ 20 2.503% 0.077°

NO; -N .

30 2318+ 1.217"

40 3.791% 0.341°

5482+ 0.307°
5.809% 1.209™
6.084% 0.316
4.401+ 0.877"

3.582+ 0.158°
7.959=+ 0.032"
6.907% 0.128"
7.367% 0.449°

3.346+ 0.168°
9.776 % 2.203°
8.430+ 0.514°
7.861% 0.253"

2769+ 0.553¢
5.141% 1.556°
10.161% 0.083¢
8.503+ 0.435°

i WA A RRFFHERE N EZR BE (P<0.05).

Note: Date in the same column with different superscripts are significantly different (P<0.05) .

KR 777 22 50 B 35 B, I P R0 &6 B X R R
P R IE 2 i 2 (Fr=148.36, F=417.25,
P<0.01), —35 % P RSO 2 A8 BAF il 2 2%
(F=40.97, P<0.01) , Hrb #h FE 1 22 i R TR Y
R AN[R)E B R ER B 4 T B BT Pl
R NE 2. FEERE R 10 F120 &4 T, P RUHE
R AR T i BT, 7E 25 CREIA IR, 2
S5 IR TR 30 TR, Ko =H T T . 16
PR 30 T 40 &4 T, BB BN P RSCHE 223 fE
FRERHF & L. B EE, EIRE 40 &4
T W 15~30 CaE A, BT PR i 2
BEE T HAA AL FRA (P<0.01), TR I 1% ik )
1.5 umol/[g (dw) h] L\ L.

3.0
O10°CE15°C E20°C E25°C M30°C

[S]
wn

Uptake ratc
- -
(==} W <

e
W

WA/ [umol » g (dw) * h™']

(==}

10 20 30 40
)% Salinity
2 TENREE, A G &M T R EN PR RE
T ERE R AR AR T BEERER EE (P<0.05).
Fig.2 Uptake rates of P by Sargassum thunbergii under

different temperature and salinitie combinations
Note: Data in the same salinity group with different superscripts are

significantly different (P<0.05).

PIRE % (U) 5B (D& ) wEE
KAFLIERIRN:

U=0.282-0.082 55+0.080 47+0.001 435S”

~0.002 357°+0.002 0928 T

(n=20, R=0.860, P<0.01)
22 GRE. REREXNREREEFRERKAF I

ﬂl%ﬁ%ﬁﬁﬁ%lﬂﬂ I P R R B B
FEE N OO = BB Z R (Fr=135.88 F
F1=33.60, P<0.01), —F X5 N BRS0E 2 1978 B AF
M B 2E (F-26.07, P<0.01), Hd R X RN
W W T e 1 s e LK TR BRI E . AL 3 T
PLE W, A2 15 CI, BB B B N A IR I 3 22
A ' T 5 13 I s i AE oAb LA SRS
g, TR T e DU S B A S RS B 00 T v T
& FECHECN 100 uE/ (mPes) Bk 3K, 2 G
SRR R 4k a1 K, HfoE 2 2 T EE .
SR EE, BRI 10 C N RE 12,
7615 CHI g R . FEEIE N 15 TR
5% 5 ok 180 pE/ (m’es) Ab MBI #5 N WG 2%,
10.55 pmol/[g (dw) *h] .

BB BB N B osE % (U) 5HEE (D OB
SREE (L) WRER R TR IR A

U=-13.799+2.046 T+0.082 55L—0.049 37°

~0.000 272L*-0.001 79T L
(n=20, R=0.747, P<0.01)
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ENEREY R P A B DU N
AN R YOE 2R W 2. 7T LLE W, 784 [
FOLHEEEAES T, REENAFMLEE N R
W 3 = e TR T AN TR o R R P A A O [
M. EREEAET 10°C), ERLEBET
BB ¥ 6 NO,-N Al NH, =N [ W i 3 AR I, A
2 umol/[g(dw) *h] 745 FEUEEE 15 CA& AT, HXf
NO; — N RS =0 U ' A 58 (1 - s T 38 s
HRIE 20°C AT 25 C AR, B R 0T m
W Wi 3 22 B 7E 100 uE/ (m’es) & 2 &K, 1 & B G
PR 38K, MRl 2 0 R Bk, R
EERF NH, -N 1R ISCH % 5 %6 NO, -N BT A, H
FERBAIE T (10~15 °C ) WlE R B & T a4
TR (20~25 °C ), TG R 3 R % IR KGE R TE 8 %
Fm (P>0.05) .

140 pE/(m2 .s)
E180 uE/ (m” + 5)

020 uE/(m’ + 5)
160 UWE/ (m’ + 5)
100 B/ (m’ « s)

T‘: r Cb bb C
2 10+ a

B ]

= L a .

'cn% 8 a c ar
'.8%7 6 b 7d c dd
g B alderaa ;
D 4t =

w2

= 0 d Egap] |1

= 10 15 20 25

/& J%/°C Temperature
3 TNENRESCREREAS T R RN S N R oE %
I FHE-REARA AR T ROEEAEZREE (P<0.05).
Fig.3 Uptake rates of total N by Sargassum thunbergii under
different temperature and light intensity combinations
Note: Data in the same temperature group with different superscripts

are significantly different (P<0.05).

x2 ARREMAEREASHZGTRERENARUES N BIBBGER
Tab.2  Uptake rates of different chemical forms of N by Sargassum thunbergii under different temperature and light intensity combinations

n=4; X+ SD; pmoleg ' (dw) oh™'

o BE /T YEHEERE / [WE/(m’ss)] Light intensity
Chemical forms Temperature 20 60 100 140 180

10 2067+ 0.117°  2.164% 0.302° 2483+ 0240  2.167% 0.291°  2.082% 0.056°

. 15 2.054% 0.160°  2.785% 0.171>  2.686% 0.314° 2303+ 0.104°  2.137=% 0.082°
NHeN 20 2338+ 0.287° 2274+ 0.401° 1732+ 0.121°  2.113% 0.197°  2.141% 0.084®
25 1.782% 0.028"  2.108% 0.180%  1.472% 0.089"  1.753% 0.104"  2.137% 0.082°

10 21254 0.205" 2240+ 0.118" 24724 0.062°  1.866% 0.089°  2.105% 0.083"

) 15 43764 0.118"  4.616% 0.643°  5774% 0.537°  7.602% 1.294°  8.409+ 0.319°

O N 20 5769+ 0.521°  7.355% 0.805°  8.059=% 0.398°  4.379% 0.204°  2.574=% 0.769°
25 4490% 0.647"°  5.726% 0214° 9341+ 0.193°  3.485% 0.494° 2,747+ 0.125°

i BFEIIEE AR T RS E L ER B (P<0.05).

Note: Date in the same column with different superscripts are significantly different (P<0.05) .

St FIE iR 5 R P T B R TR P TR A e R A
B % (F,=24.14 1 F,=137.66, P<0.01), — 3% %f P
T 22 1 AT BAE AR B (F=2.93, P<0.01).
Forbr, IR PR ST e 1 R e B OK T B A Y
2. WNE4mATUEH, ER—EEHE T, )
FEBEXT P I B K I R WS 3ok e 1) A BT e BRUBR BE h
60 WE/ (mes) &b, 11 J BB e 5k A 4k 22388 in , FLuR i
R R TR, MEAMAFRE RS T, X P

WS 2 U B IR P B e . A B E L T
WP 25 C L HRSRE A 60 WE/ (mPes) I, B &
X P A e KR GE 2, 2 1.30 pmol/[g (dw) h]. P
BofE 2 (U) S5 (D) SEREEE @) mEEx
RATLLRIR N

U=0.581-0.005 317+0.002 8L+0.000 9697"

-0.000 0162L>-0.000 0158 7L
(n=20, R=0.901, P<0.01)
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E1140 uB/(m’ + s)
180 uB/(m’ + s)
b

20 pE/ (m”«s)
~ E60uE/(m”+s)
E1100 pE/(m’ »* s)

—_ =

_ =
(=
T T T

Uptake rate

S
N oo

S
(=
L

WWES/ Tumol » g (dw) = h']
o
=~

10 20 25
i [%/°C Temperature
4 NENREECHGRE T REEERT P HEOR %
i B E RS AR TR OEREER BF (P<0.05).
Fig.4 Uptake rates of P by Sargassum thunbergii at different
temperatures and light intensities
Note: Data in the same temperature group with different superscripts

are significantly different (P<0.05).

3 it

31 REMBEXNRERER. BRERE
PRI 0 22 55, AN (] )R 2R 5 A0 R PR 5 A 22
R R — Rk IE, £ KAER KA T B &
Ak B FIE S A ARGS AR E » T2 A7 1 ) 47 £
FENER LA T A T B Z AR AL PR 2 A v, H
Hh, DA /K R T 2 B A8 A0 T8 D SR, K Y
kR B K 1 M A5 A5 . T £k PR IR B Y AR AL e
RS KB IE TR AR L. i, g s s
TR R T i, o (B AR 1 1 #h 5 BT
B E R T, AR A Y 2 AR e, T2
IRBAEE KN W S 22 AR B B I A2 . (AT, i
BeAE FL A AR R RE v 75 BRI X AR )35 08 I HEAT
R TS 1 — SR E, EREE B IR AR
BRI R SO TR AT E B Y, TS
375 1S HE ORI UV BEE o o A M H B B R PR AT 8
SR p T O, SR R S I B
JBE A B A 73 7 AT AR R BB B . A
WFFUES R B, W AT 5L BT R B N P IRScs
AR, B AR R R . AE 1A
2 Al UE Y FER R A R, BUR N NS P IR
oo A ] TR A . o HE R IR AT e AE T
V7 T s — 7 THT 1B IR AT R0 S AR G
A R EE R VE A B B R IR A RO S AR
IS S5 157 B B P ARG, 7 ZE B R IR SR i R R
SRR P, DR AR Rt > T 5 R Y

TR Sy T, P 2 vl B 2 A g et v A 2
FEPE, IR T Re & BHIE IR A% 16 8 A R R 1 B 4,
T PR L T 8 S R SR Ay i,
S T O SR AR AR i 2 PY L s ke i
IKIB3FE K /IN, Wi R R U, 15 35 e s 32 i 48 A
& KB 6 N P IR

ARG, R 15~30°C i [ P, BLR X P
{18 TR W ToE 2 35 7E 1 Bh 40 Kbk B E K, 28 1.5 pmol/
[g(dw)eh] A L. IXATREM T 76 & ST T, 3
FAERKFET LM R DR IEE B35 &0
DA 5 B B T B P PR A n R HRE T P ORG
T, AN ) b 255 0 g 5 o R B ) 365 R 5 R A T A
[Al. WF5FM, 2R F (Sargassum muticum) — B
i B R AE 20~35 206 P, T L R % (Sargassum
Sfilipendula) 1) 7E B 1 £ B R 15~35 . T AT
WO R R R 10~40 Z (B0 S BEEREAT T 3T
I, BT LA HY BRAR & Bl 2 2 R (3 2k Y0 A
AL AR 2 8 S R T Eh k.
3.2 REMREEEXREREFRIA I

HRA A RFEN R T ER AL EER,
X — 2 BN SERBE  1)E FR IR R S 5 AL
21 IR P e A PRI N F B M B
iy 20, DR, 3 PRI o P S MR AT N
PEF BB R EEZEE T P, SRR E
& BRI ATP F 3 30 52 m N IR Y
WA, JUH RN NO, N IR Y. & AR A
8 0 T A R G4 T B 1, R AR NOy-N
(IR 2, BRIk, KR 32K A e IR A1 R NG
W i3 s T BG4 0F 0. ARBETR L, 7RI
SRIE 20~100 pE/(m’es) . [E P9, FLURERT N AR I
TR ' PR P N T 3G K, (B 2 e R s
I 140 uE/ (mes) I, FRR EEXT N (0 W S0 R 1 8
TR T 26 IR SR B AL 100 WE/ (mPes) IS, PR
W R AR TR 4R T B, IX AT RS Ok 5 1 R AR
THIEAA R, SR RS ERELRAE T
D1 5 A2, M3 T [, 5 S BN, P
W 3 R f e B TIEARIR A R, LR BRI X
SN R AT 2 U T J2 3 R T, AT e A ] TR 4%
RS G 1 S N I B v R, 7= A 1 F R IR
JERE R R (R R B = BT A 15 CIRIB &M T
Bl EE T ' BRSBTS AN 52 ) L i S AU I
W, FTRE R BT LR T, AR S R
AR S T8 AT BRI Ak v 7
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B A5 't HEL S AR AL, BEER XA R A A N
I Wi R 2 B AN [ AR Ak A 2 R D IR
JEE 508 Bl v e I R A A A 2 R s, B O
AR WOE L H T B F . fTLAE M, A T4
B B R IR L BN 0T 1O I M A 59, IX AT
RE 2 FH T A TR 00 ok A A IR 7 B Rt e i,
T SE AR R

TE& MO HERIZ T, RBEEXS P AR I 1
B2 P 00 T = T e YRR R 2 P DA RE S
g Eh R s K, Al Re S BRI B IR AR I B
XK. HERPOLEMBA AR T IESYFE
BERR £ . TEAUTFLHNR VSR A (10~25 °C ), iR
FE T i, _FOR A AR BRI RE A I, [R A
T T 8 VR P A (W] B, 8825 2 B AR UEL R B R
PR R R B 5 A, e BE AR R S M K TR
ERPDCEVER, MG /EHE ZE 550 P I FL
B EEME . Bk, K5 BB EESA
I3 R FE RN P IR S 2 4 B ' RS P
T F = -
3.3 EEXNAENE SR RIGEZE R0

VF 22 R 2 i 958 R Ak 88 4 A0 A MR B0 58 b Y
NH,'-N, H7E NH, -N {772 14 £ T 2 # §% NO,
N R B HAE SR L, E AN R PR A
T, BB AT [ B Rl NH,-N ORI NO; -N, 3 Ho %
NO, -N W s 2 28 T NH, -N, X R 2 300 51
S RANAF . BHYEE R RGN (Laminarea
groenladica) %t T PR L2500 & B W W H A AH &
Fl, 3 OO 214 . 33T AR
JE L 20 umol/L i, FL# (Nereocystis luetkeana)
2 PR S8 % 3 NO, -N FyE M B, XA S
NH,-N. NO; -N [ W W £ [R] {b 3 26 52 5 58 F5
BIR/ANETRTT AR, ERF LM T, 4N
NO, -N §I &% 2 K F NH,-N 1 P%, NO, -N # K
(A7 ) 2 PR L s 26, T ik 22 (9 NH,-N
TR MBI AT eS0T EA A — 2 B E A B

4 #ig

o TR B R SR U, L R 78 43 ) A R L g 5 T
BB E MR R AT RN HERAEN
IR BT AF T #B fe B RSO AR (9 N P, 3F B
RER I 1 [F] I R e NHL,'-N T NO, -N, 7R 7 &%t
Wi B B ARG Re . B, 7R 8
FEA P B X R, Tl TR R, R

WK AR Hh e SR A PR SR KA R Y
BRI B E IR, AT RE RN R T 2
TR D E IR R AR
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Effect of temperature, salinity and light intensity on nitrogen and phosphorus
uptake by Sargassum thunbergii

BAO lJie, TTAN Xiang-li, DONG Shuang-lin, JIANG Hong-bo
(Fishery College, Ocean University of China, Qingdao266003, China)

Abstract: There was a close relationship between ambient nutritional concentrations and nutritional content in
macroalgae. Previous studies revealed that it was a feasible way to apply seaweeds to assimilate nutrient, i.e.,
nitrogen, phosphorus, etc., in eutrophic water environment. Sargassum thunbergii, as a kind of macroalgae,
has great importance in feed, nutrition, medicine and industry. So most studies focused on the growth and
reproduction of S. thunbergii, however, while few studies were reported about their nutritional uptake until now.
In this study, the effect of temperature, salinity and light intensity on the uptake of nitrogen and phosphorus by
Sargassum thunbergii were investigated under laboratory conditions. Two two-factor experiments were designed.
Part one: S. thunbergii were exposed to the combinations of temperature (10 °C,15°C,20°C,25°C,30°C ) and
salinity (10,20,30,40). Part two: S. thunbergii were exposed to combinations of temperatures (10 ‘C,15 °C,
20°C,25°C )and light intensity (20,60;100,140,1801 E/(m2 «s). There were three replicates and one control
without seaweed for each treatment. S. thunbergii were cultured in beakers with seawater containing total nitrogen
of 100 pmol/L (NH,'-N : NO; -N=1 : 1)and phosphorus of 8 umol/L (PO, -P) for 12 h, then nitrogen and
phosphorus concentrations in the solution were measured. The results showed that all of the three environmental
factors had significant effects on the uptake rates of nitrogen and phosphorus. Significant differences in the
uptake rates of nitrogen and phosphorus among different temperatures or salinities were observed, and there was
significant interaction between temperature and salinity as well (P<0.01). The uptake rates of nitrogen reached
as high as 11.26 umol/[g (dw) ¢h] and 11.01 umol/[g (dw) *h] under moderate combinations of salinity 20 and
temperature 25 ‘C, salinity 30 and temperature 30 ‘C, respectively. While in the temperature of 15-30 C, the
uptake rate of phosphorus was higher at salinity of 40 than at any other salinities, which reached up to 1.50 wmol/
g (dw) *h. There were significant differences in nitrogen and phosphorus uptake rates among different temperatures
or light intensities (P<0.01). The temperatures and light intensities had significantly interactive effects on
nitrogen or phosphorus uptake (P<0.01). The nitrogen uptake rates were higher at temperatare of 15 “C and light
intensiy of 140-180 RE/(m’*s),20-25 ‘C and 60-100 HE/(m’*s) , which all reached up to 9.60 pmol/[g{(dw) *
h]. The uptake rate of phosphorus reached 1.30 umol/[g(dw)eh] at temperature of 25°C and light intensity of
60 WE/(m’ss) , whick was the highest among all the combinations of temperatur and light intensity. Therefore,
Sargassum thunbergii has high ability of uptaking nutrient from water environment, and could uptake ammonium
and nitrate simultaneity. [Journal of Fishery Sciences of China, 2008, 15 (2) : 293-300]
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