35 7 Vol.35 No.7

2011 7 JOURNAL OF FISHERIES OF CHINA July 2011
21000 -0615(2011) 07 -1023 -07 DOI: 10.3724/SP. J. 1231.2011. 17070
A}
1 2 3 1*
(1. 266002;
2. 510006;
3. 361005)
3 :15.23 31 C;3 :0.30

200 wmol photons/(m* *s) 3 :0.30 200 pwmol/L
mo X mo
15 C 30 pmol /L 30 pmol
photons/( m” * s) 200 pmol photons/

(m>*s) . N
:5968.4374 TA
7
8 9
I
2-4
10
( Gracilaria lemaneiformis) o

( Gracilaria)
11-12

5 13
6
4
120100847 1201104 26
(20090519 -2 200905020 -2) ; (2009GG10005012) ;
( No.41076094  30970450) ; “ ” ( NCETH0 -0375)

E-mail: li-meizhen@ 163. com

http; // www. sexuebao. cn



1024

35

1
1.1
2006 5 28
25 cm
( 4°C) 2h
pH 8.2 33
10 pwmol /L ( Pi) 0.5 pmol /L

2d. 23 C 100 wmol
photons/( m”> * s) 12 L:12D 24 h
1.2

LARSSON "

: NaCl 450 mmol/L KCI 10
mmol /L. CaCl, 10 mmol/L. MgSO, 30 mmol/L
NaHCO; 2.2 mmol /L.

(Pi) f12
BOROWITZKA NaH,
PO,
Pi o
1.3
Pi
3 Pi o
Pi
0
Pi
3 1523 31 C. 3
24 h Pi
4 .3
. Pi f12
NaNO, 200
pwmol /L 200 pmol photons/( m” * s)
121:12D 24 h o
Pi
3 0.30 200 wmol photons/
(m®*s). 3 24 h
Pi
4 o 3

0.30

pmol /L

o

24 h

112

23 C

200 pmol /L.

NaNO,

pi

200 pmol photons/( m* * s)

D 24 h
1.4 Pi

o

Pi 112

Pi
pwmol /L)

1.5

2.1

pi

'V

( ANOVA)
P=0.05

Pi 112
200
12L:12D 24 h

Pi

(h)

pmol/( h « g+ FW) , Pi

o

NaH, PO, 8

(0.5.2.5.10.20.40.60 80

Vo

m

3h
Pi

S /(K + S)os

S)

t_

Pi

Pi :
Pi

Pi ;

W
S
\

http; // www. sexuebao. cn



Fig.1 Kinetics curves of inorganic phosphorus(Pi)
uptake in G. lemaneiformis at

different temperatures

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

/°C temperature

15 23 31
/ 0.118+ 0.175+ 0.398
pmol/(h g+ FW) V, 0.012*  0.030" 0.021°

8.288 + 21.032+ 62.136 %

s

/( pmol/L) K

2.785*  3.271"  6.886°
0.015+ 0.008+ 0.008 +
v, /K, v, /K,
0.003*  0.002" 0.001"
+ (n=4);

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 Zhiguang' ZOU Ding-hui® GAO Kun-shan’ LI Meizhen'"
(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 pmol/L) and
the uptake dynamics of Pi were determined. The results showed that the uptake dynamic curve of Pi was
always accordant with Michaelis-M enten 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
pmol/L) . Both the maximal uptake rate and efficiency were higher at lower irradiance level 30 pmol
photons/( m* * ¢ than at higher level 200 wmol photons/(m® *§ or dark 0 wmol photons/( m* * g

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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