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Tab. 1  Experimental groups and incubation times
(d)
0 1 2 3 4 5 6 7
A4 + + + + + + +
NO3y + + + + + + +
POT + + + + + +
Si0% + + + + + + +
E3 + + + + + + + +
NOs + + + + + + + +
PO} + + + + + + +
ST + + + + + + + +
B1 + + + + +
PO} + + + + +

PO} &SiO%F + + + + +
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I 53HCI 24h , )
1.3
Chl. a 0. 45Hm Chl. a
Chl. a , ,
HeCl , ,
1.4
1.4.1 a Chl. a (Parsons e al, 1984) 5ml 90%
4C 24h , lan , :
Chl. a(mg/m3): (11.85% Ega— 1.54% Eq1— 0.08 % Eco— 10.23x E70)5x/V x 1000 (1)
,Eew Eer Ecv  Exo 664 667 630  750nm ,
Vv s Chl. a
1.4.2 ( Parsons et d, 1984),
2 (DIN)
2
Tab.2 Methods, measuring ranges and precisions of nutrient analysis
(Mol 1) (%)
NO3 - 0.02 0.5
NO3 Cd- Cu 0. 05 L2
NHZ 0.15 3.7
POT 0.03 0.6
Si0% 0.05 05
2
A4 E3 Bl Chl. a 2 3
2.1
3 Chl. a
,  Chl a R
2.2 Chl. a
Chl. a , A4 E3 , Bl , ) )
,Chl. a , 4 ,E3
; Bl s 0. 05Mmol/L; A4
; , 1.29—3.45
2.3 A4 (hl. a
, A4 Chl. a ,
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Fig. 2 Nutrients and Chl. @ concentrations during incubations in situ
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Fig. 3 Chl. @ concentrations of the in situ enrichment incubations
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(637x 10" /m’) 1959 (361x 10’ /m’) ,
Redfield ~ ( 4)
3 (Hmof L)
Tab.3  Aaverage concentrations (HmoJ L) of nitrate, phosphate and silicate
1960 1982 1992 1998—199

5,8 5,8 58 5,8
0.30 — 1.13 1. 10 1.74 1.32 — 3.55
0.76 — 1. 4 1.06 0. 36 0.33 — 0.31
26.6 — 16. % 23. 02 6.4 6.75 — 6.59

4 NP SIN
Tab. 4 Ratios of N/P and Sy N at the experimental g ations
A4 E3 B1
NP 11.5 19.9 177
SIN 3.43 1.78 1.29
, 1982 10d 1995 119d
, , 1992 1960
25% ,
Bl s N/P ( 4) s ?
B1 , ?
, 4d
Chl a 3 ’ ? Bl ’
; Chl. a Chl. a
, SYN
1 ,
, 1985. ,25:53—63

L 30(5):512—518
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EXPERIMENTAL STUDY ON THE NUTRIENT LIMITATION
IN THE SPRING OF BOHAI SEA

70U Li, ZHANG Jing
(College f Chemistry and Chemicdl Engineering , Ocean University of Qingdao, Qingdao, 266003)
“( College  Chemisiry and Chemiaul Engineering Ocean University o Qingdao, Qingdao,266003;
State Key Labaratory f Estuarine and Coastal Research, East China Normal University , Shanghai, 200062)

Abstract Experimental study on the nutrient limitation to the phytoplankton in the Laizhou Bay, Central Bohai Sea
and Bohai Sea Strait was carried out in April and M ay, 1999 by the method of in situ nutrient enrichment experiment.
It was evident that phosphorus was the first nutrient to limit the growth of phytoplankton in Laizhou Bay, but silicate
limitation was not revealed, although silicate concentration decreased greatly compared with the past observations and
diatoms were the dominant species; nutrient concentrations were in a relatively suitable ratio in the Central Bohai Sea;
and there was no significant nutrient limiation in Bohai Sea Strat, although the concertration of dissolved inorganic n-
trogen was relatively low on occasion.
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