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W AR LA Bk pH AR A4k, #H0 NaNO, M KH, PO, f# 2 B4 #5E &L BRI IR MR BE 4
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Tab.l The initial concentrations of the nitrients of the culture experiments (pmol/L)

HREERELR o i B % % (Cro,» = 1.82) ¥ A B ¥ (Cro.» = 1.99)
Go,n 49 88 160 297 604 122 256 61 104 187 353 67.1 127 228
BRI LR i B 2 3 (Gho, -~ = 40.5) B A% ¥ (Gio, = 35.2)

Go.+ 009 039 059 116 205 399 799 037 055 073 1.17 199 3.57 7.79
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Fig.1 The effects of the initial concentration of nitrate and phosphate
on the specific growth rates of phytoplankton
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Tab.2 The maximum growth rates and the half-saturation constants of S costafuma and N. closteztuma

‘ NO;-N PO—P
HFp 1
Kuoo (pmol/L) pmeo (d7) Ky (pmol/L) pmey (d7)
PR E &R 4.0 0.62 0.54 0.71
FAEEE 14.6 0.45 0.50 0.39

Monod # R A —F B R R 2 WY A KRB &4, BFSHRT R EEYE
KARRRANZIAZHERNORH. LRI RFRENREAGEE, EXRIREEE
FAKFET, RERKFR 54K $ PO,-PHI NO-NERA X, HRHBETREER. ¥
Monod T R (BB R%,1991), AL R P HEEKRNESRHERLER
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Fig.2 The variation of the contents of nitrogen and phosphorus in the alga cell with @y
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Fig.3 The variation of the contents of nitrogen and phosphorus in the alga cell with @,
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NO,-NEMX KT HESKEMR—L, XRHET PO PEMERF C, = 352umol/L,
¢n = 07L ML T RRHIRE. BUEBEEEMAE, o, < 0.80 T E PIHEH o K3 0
B 2.6x 107" # % 3.8 X 10 umol/cell, ¢, > 0.80 it (c‘;q_,, > 1.99pmol /L), B & B H
T, B 38 RIHE 9.7 x 10 *umol/cell. RWER PO, PIRENHABHENBREAE
HEEHAZ (H 2b).,

FRIERERATHR. RSB WG H AR RAMYN BER SR TERE
FREUD, B AN E 3.5 X 10 °FZE 1.8 x 10 °umol/cell, g, > 0.80 FEAFRE. ¢, <
0.80 B, WAABES BTE 4.1 X 107°—5.2 X 10 ~°pmol/cell Z Bl 30, ¢, > 0.80 B (BF 4 Cro,
= 7.79umol/ L), BAEBES B ZE 10.0 X 10~ °umol/cell (B 3b).
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EFFECTS OF NUTRIENTS ON THE GROWTH AND THE
COMPOSITION OF NITROGEN AND PHOSPHORUS OF
SKELETONEMA COSTATUM AND
NITZSCHIA CLOSTERIUM

LI Tie, HU Li—ge, SHI Zhi-li
(College of Chemistry and Chemical Engineering, Ocean University of Qingdao, Qingdao, 266003)

Abstracts The effects of nutrients on the growth rates and the cell composition of nitrogen and
phosphorus of Skeletonema costatum and Nitzschia closterium were studied in June 1995 to Mar
1996 by batch culture.

The effects of nitrate and phosphate concentration of the culture medium on the algal growth
ratess of the two species in batch culture can be described using the Monod equation. The
halfsaturation constants for the growth of Skeletonema costatum and Nitzschia closterium influenced
by nitrate (KF(N)) are 0.54 and 0.50pmol / L, respectively. Those for the growth of the two species
influenced by phosphate (K”(P)) are 4.0 and 14.6umol / L respectively. Nitzschia closterium is easily
limited by nitrogen shortcoming compared with Skeletonema costatum.

The multi-limitation model can be arrived by expanding the Monod equation. The degree of the

nutrient limitation can be expressed using the limitation effecting coefficient ¢, ¢, = X _;_ C @
i i

represents nitrogen or phosphorus). It can be found from the multi-limitation model that the nutrient
concentrations of the culture medium is the dominating limit factor of the growth rate of
phytoplankton. Thé growth rate of phytoplankton will be mainly limited by nitrogen when C/ C, >
K /K, and it will be limited mainly by phosphorus when GG <K, /K 5

The concentrations of nitrogen and phosphorus in the algal cell vary with @, and ¢@,. When ¢
< 0.80, the concentrations of nitrogen in the algal cell is low, and the concentration of phosphorus
increases highly because of storage. When ¢, < 0.80, the concentrations of phosphorus in the algal
cell decrease, and the concentration of nitrogen increases slightly. ¢, = 0.80 or ¢, = 0.80 can be
considered as the boundary of nitrogen or phosphorus limitation.
Key words Nutrients Phytoplankton Growth rate Half-saturation constant Nitrogen
Phosphorus
Subject classification number Q948.11



