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Fig.1 Dynamic curves of uptake Fig.2 The relationship between uptake rates of alga
of phosphate and the concentration of phosphate
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Tab.l The half-satuation constants of phosphate and nitrate uptake by Skeletonema costatum and

Nitzschia closterium and the maximum uptake rates

PO, -P NO, -N

K) (pmol/L) Va®) (pmol/cell * h) Koo (pmol/L) Vo (pmol/cell « h)
o i B 4 0.61 56%107° 7.8 2.1%107°
HAETE 0.48 19.8x107° 6.0 1.1x10”
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1975), %ﬁ:ﬁ A, _ﬁﬁ%@ﬁm of phosphate by Nitzschia closterium
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Fig.5 The influence of temperature and light on the uptake rates of phosphate by Nitzschia closterium
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H B A& BRI HT A 52T 38 R B AR £E 9 2 1R AN H B4 H1 4 0.61pumol/LAT 0.48pumol/L, B
WA B8 R 1) 2 ARFD B4 B A 7.8 pwmol /LA 6.0pumol/L.
32 HEMFAMNRERGTHAZEESHRLNREGERER, KT HE &K, Wi
MEEENHRENREGERATHAZEHE, FIRPBHRE. MR EE M, Z 3%
SHREER LA P Wk, MU B R A TR, FHER Eh RO SR AR X AR E .
3.3 FHEYNEFRENREERRHN¥SHZEEACRG RN, BEREHA 2
T B W Wit B R £ 0 B AR A AR AN B B AR, 7E 1 000—3 0001xEI 6 FRFER . BT AR H
ot e T TR s B 2 AR AN B AR — B, T B IR 3 R R A AR R . 1R B A
6 R R ] SR 14 T DR VR B of R S 52K R F) R ) 4 P LSS

3 £ x W

BEREHR, 1991, B¥ BN (HY003.4-91) . JLZ: 7 i AR4L, 205—282

Yoledk, MR, BIPKS, 1994, EIIBFHEYRRERECERNTE. B¥EESMHE, 25.54—59

B, Bt RN, 1993, FEHEFHSEZNEYTERRERENE W, HAEFER, 15.64—67

AEE, 1995, BEBEEDEREESHERREBE. HHEEME,26:191—198

Fogg G E, 1975. Primary Production. In: Riley J P, Skirrow G ed. Chemical Oceanography. London:
Academic Press, 390—441

Fogg G E, Thake B, 1987. Algal Cultures and Phytoplankton Ecology. Madison: The University of
Wisconsin Press, 57—80

Garside C, Glover H E, 1991. Chemiluminescent measurement of nitrate kinetics. J Plank Rea, 13(Suppl):5—

19

Harrison P J, Parslow J S, Conway H L, 1989. Determination of nutrient uptake kinetic parameters: a
comparison of methods. Mar Ecol Prog Ser, 52:302—312

Heath R T, 1986. Dissolved organic compounds: do they satisfy planktonic phospbate demand in summer.
Can J Hsh Aquat Sci, 40:147—155

Yasuo Nalamura, 1985. Ammonium uptake kinetics and interaction between nitrate and ammonium uptake in
Chattonella antiqua. J Oceanogr Soc Japan, 41:33—38

Yasuo Nalamura, Maloto M Watanbe, 1983, Nitrate and phosphate uptake kinetics of Chatronella antiqua
grown in light/dark cycles. J Qceanogr Soc Japan, 39:167—170



68 ZF BE THERENIAREESERLENREERLAEEREBEOTFRT 645

A STUDY ON THE UPTAKE RATE OF THE NUTRIENTS BY
SKELETONEMA COSTATUM AND NITZSCHIA CLOSTERIUM AND
THE ENVIRONMENTAL EFFECTS

LI Tie, SHI Zhi-li, QIU Chi-bin, WANG Qiao-ling
(College of Chemistry and Chemical Engineering, Ocean University of Qingdao, Qingdao, 266003)

Abstract The uptake rates of phosphate and nitrate by Skeletonema costatum and Nitzschia
closterium were studied in Mar, 1995—Jan, 1996. The effects of temperature and light on the
uptake parameters of phosphate by Nitzschia closterium were also studied in this paper. The data of
the experiments were processed using the Michaelis—Menton equation. The half-saturation constants
for the uptake of phosphate by  Skeletonema  costatum and Nitzschia closterium are 0.61 and
0.48umol / L, respectively. Those for the uptake of nitrate by the two species are 7.8 and 6.0pmol/L,
respectively. The uptake rate of phosphate by Nitzschia closterium is higher than that of phosphate
by Skeletonema costatum, and the uptake rate of nitrate by Skeletonema costatum are higher than
that of phosphate by Nitzschia closterium under the same culture condition.

The uptake rates of phosphate by Nitzschia closterium are also influenced by the condition of
light and temperature. The uptake rate and the half-saturation constants decrease with the temperature
of the culture medium decreasing; they are similar when the light changes from 1000—3 000 Ix,
and decrease when no light. The effects of the phosphualec concentration of the culture medium on
the uptake rates are the same as the situation under the condition of light or temperature limitation.
Key words Phytoplankton Nutrients Uptake rate Temperature Light
Subject classification number Q948.11



