5535 55 7
2011 4 7 A

/S S ¢

JOURNAL OF FISHERIES OF CHINA

X EHS 1000 —0615(2011)07 —1023 - 07

AN B im B | St B O A0 AH SRR B TS g B SRE X e A1 8 I AT Y 2 i

rE, HEE, BRL, FEE
(L R RTRRBIEIR WK HE 260002,
. T T ACEERERRE 5 TR AR 1M 5100065
3. BB TR ISR T 9005 e BT 361005)

WE: A RN ELAEENRARG, ERREFNRFER, ETEBBECEDRT
AAENATHRT, A, MEFEREEERNALNEETE, R A KENAERABAN
REMBBREERMN—FARRE, UBRNARENENBCEARNEN , FRXT ERAE
M ENB R EARAFEURFRRE LBEERHARENHEN Y, BEANLHAELH
FHAELGHTHAT, 20 EET 3N FEBEE:15.23 F131 CT;3 My E#EZ 0,30 Fr
200 pmol photons/ (m® « s) 1 3 A & 6y # A K £ :0.30 2 200 wmol/L, | & 7 £ F A 1 4
BTRFNAETRENSTANBE BB F & SFRFP AT E TR A ¥ b
LA B R B T AR AR, S AR R BIRE A RORE W A T A, RO R A R K
(15 C) Fr 4t B 4k /K 8y A AR 4 1 (30 pmol/L) 40 & 5 7 1K % B % & [ 30 pmol
photons/ (m* - s) | &9 B 4 #k 4 Ao o e B & 4 m T 2 8 A7 E b B8 4 £ [ 200 umol photons/
(m* - s) ] w0, BE B E RS ERE S5 E TP 0 AR A DAL 8 5ok
el BRI T — RN R

K AME; TAE; BRI F; RE; LEEE; #A

HESHES: S 968.4374 MRS A

Vol. 35, No.7
July, 2011

DOI:10.3724/SP. J. 1231.2011. 17070

AR, T Bl U5 TS G 6 I U AR T
H 257" 5, 0 E K SR B T & e W S
FALBG B E" . E NG RN TR
B R RS ML R T8 TR, SE 2 I8 K
EEFACR A Sz — Y R, BRI
BB TR I AR LA K 5 P05 R - 22 ] i A
HIORF TR B 28 5% ¥ B I 5 ) RV 26
Bifayr BA w2 RS X

Yoo 32 ( Gracilaria lemaneiformis) J& T V1.5
J& (Gracilaria) , J&—Fp RAIZ P 208, B = F 1L
REMLTA, ARG B EEC 4
AR S LB R 358 bR T 2% B, T
ISR KRS Bt S AR b [T 1 8 75 TR Y
—RARGER B R SR A ) R A
FEFAE A . BRI, X T R T

Wi BEHA:2010-08-17 1&[E] H #7:2011-04-26

A PR SRR X L R PR
B L e AR K IR R R T
KT oIBR8 F7 R WSR3 o i BE T A3 AR
BR=
WA KT B R OLR, 2 5 A A
WARZ AWl it B, G RIR A5 B TS5 44 1Y
22K LA BRSNS 2 R R T S B
HEKE B IR R H g E, R
WFFEIE 2 B MOR M 1) G TE . (HLE SIS T RERY
WSO A= 1 Bl g 27 F T 32 2 v A 98 T T 1
2k A TR VA AR BF 9T 1L AR
DU R AT M 3h F1 2 05 1
B TEAS AR WARGE o AR ST T e 25 JepL
RSN )2 ) BE AR LR BE O R i B2 A
it SR B X G )2 ), LA Ayl 2 5 5 A HL X

BB : [E Tt AT LRI U2 3 0T H (20090519 —2,200905020 —2) 5 1 AR BHE B (2009GG10005012) 5 [ 5K H
AP BT BT (No. 41076094 Fi1 30970450 ) 5 ZU Bl 4206 75 AA S fei-&” i H (NCET-10 - 0375)

BIFESE 252 &, E-mail : li-meizhen @ 163. com

http : // www. scxuebao. cn



KoopE

1024

S ¢

35 4

K E B IR A 1B R A PR BB AR
1B

1.1 #r

e T 2006 45 H 28 HR AT ARA Ik
TR S VA IR X, SR AT e fa R — 3K
PIBEAA, K 25 em, 0T B A /D 5 i K ) S ORHAE
o, FARIRAR R E 4 °C)fE 2 h Is B SER s, 9
FRAE = H KA B SRR /K [ pH 8. 2, Eh 1% 33, TohlL
A 10 pmol/L, JoHL#E (Pi) ¥k 0. 5 wmol/
Lid2d, K300 IRE 23 C, R 100

pmol photons/(m* - s) , i Ky 12 L: 12 D,24

h 74,
1.2 BEFFKEREH
ALK 64 B ) % 1R LARSSON 2!

7 1%, 7E 2608 K i i - NaCl 450 mmol/L, KCl
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Fig.1 Kinetics curves of inorganic phosphorus(Pi)
uptake in G. lemaneiformis at

different temperatures

x1 FEBETEAZELVBERES NZEMLESE
Tab.1 Kinetics parameters obtained from inorganic
phosphorus( Pi) uptake curves of G. lemaneiformis
at different temperatures

IR JE/C temperature

15 23 31
S KW H =/ 0.118+ 0.175+ 0.398 =
[pmol/(h-g-FW)] V, 0.012*  0.030°  0.021°

8.288+ 21.032x 62.136 =
AN E (pmol/L) K,

2.785*  3.271°  6.886°

0.015+ 0.008% 0.008 =
V,/K, Wl V,/K, )

0.003*  0.002°  0.001°

T PR £ B2z (n =4) 5 [/ — AT WA R 58 EAR B B E 2 6]
ZRNE,

Notes; Values are means + SD (n = 4 ); Values with different
superscripts in the same row are significantly different from each

other.

2.3 ‘REEMNZI
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Fig.2 Kinetics curves of inorganic phosphorus(Pi)
uptake in G. lemaneiformis at

different irradiance levels
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Tab.2 Kinetics parameters obtained from inorganic
phosphorus( Pi) uptake curves of G. lemaneiformis
at different irradiance levels

Y HEER /[ wmol photons/

(m? - s) Jirradiance

0 30 200
R GE R/ 0.207+ 0.228+ 0.175+
[pmol/(h - g - FW) ]V, 0.006*  0.012°  0.030°
- 26.051 = 12.605+ 21.032 =
P E $/ (pmol/L) K| .
2.867*  1.271 3.271°
0.014= 0.016% 0.008 =
VIU/KS -
0.001*  0.000°  0.002¢
OB 2 AR 2E (n =4) 5 [ — 17 WA R 8 AR 0 EUE 2 |
EREE,

Notes: Values are means = SD (n = 4 ); Values with different
superscripts in the same row are significantly different from each

other.
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Fig.3 Kinetics curves of inorganic phosphorus(Pi)
uptake in G. lemaneiformis at

different nitrate concentrations
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Tab.3 Kinetics parameters obtained from inorganic
phosphorus ( Pi) uptake curves of G. lemaneiformis
at different nitrate concentrations

NO; W%/ (umol/L)

nitrate concentrations

0 30 200
T KR %6/ 0.077+ 0.153+ 0.175%
[pmol/(h-g-FW)] V, 0.010°  0.009"  0.003¢

6.889 = 11.069 = 21.032 =
A4 HH/ (pmol/L) K,
0.216° 1.855°  3.271°
0.010+ 0.014+ 0.008
v,/K,
0.000°  0.003°>  0.002°
T IR 2 AR ZE (n =4) 5 [/ — 17 R R 78 B AR EUE 2 (1]
EREE,

Notes: Values are means + SD (n = 4); Values with different
superscripts in the same row are significantly different from each
other.
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Effects of temperature ,irradiance level and nitrate concentration on the
uptake of inorganic phosphorus in Gracilaria lemaneiformis ( Rhodophyta)

XU Zhi-guang' , ZOU Ding-hui’®, GAO Kun-shan’, LI Mei-zhen' "
(1. Maricultural Institute of Shandong Province ,Qingdao 266002, China ;
2. College of Environmental Science and Engineering ,South China University of Technology ,Guangzhou 510006, China;

3. State Key Laboratory of Marine Environmental Science ,Xiamen University ,Xiamen 361005, China)

Abstract: Gracilaria lemaneiformis(Bory ) Weber-van Bosse is an economically important red seaweed that
is cultivated on a large scale in China due to the quantity and quality of agar in its cell walls. This alga is also
considered an excellent species for alleviating coastal eutrophication, which has become ever more serious in
China. To aim at such a function of bioremediation,in this study,the characteristics of inorganic phosphorus
(Pi) uptake in G. lemaneiformis were investigated. Thalli were incubated in artificial seawater with f/2
enrichment and different Pi concentrations under different conditions of temperature (15,23,31 C),
irradiance levels[ 0,30,200 pmol photons/(m” - s) ] and nitrate concentrations (0,30,200 wmol/L) , and
the uptake dynamics of Pi were determined. The results showed that the uptake dynamic curve of Pi was
always accordant with Michaelis-Menten equation under various conditions. The maximal uptake rate of Pi
increased with the enhancements of temperature and nitrate concentration. However, the ratio of maximal
uptake rate and half-saturation constant ( V,/K_ ), which represented the efficiency of Pi uptake, was the
highest at the lowest temperature(15 C ) and the level of nitrate concentration close to natural seawater (30
wmol/L). Both the maximal uptake rate and efficiency were higher at lower irradiance level [ 30 pmol
photons/(m® - s) Jthan at higher level[ 200 pmol photons/(m” - s) Jor dark[ 0 wmol photons/(m” - s) ].
It is concluded that environmental factors such as temperature, irradiance level and nitrate concentration,
could significanty affect the Pi uptake in G. lemaneiformis,and the mechanisms should be further studied in
detail.

Key words: Gracilaria lemaneiformis ( Rhodophyta ); inorganic phosphorus; uptake dynamics;
temperature ; irradiance; nitrate
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