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Fig.1 Sampling locations Iigna;he northeast of the Jiaozhou 291 (25.6—32.0 ), 30.1(28.0—31.2),
pH 8.00(7.17 — 8.46), DO
' 6.78mg/L(4.61—11.37 mg/L), COD 2.05
5m. mg/L(0.82—3.61 mg/L)
oH a 6.34png/L, 20
| (DO) (COD) 90 3.61ug/L 20
80 6.61pg/L ,
., 0.45um 20 4.53ug/L
, 1000ml '
Whatman®GF/F(47mm) ,
a .
1.2 » PH
(Skalar® San
Plus) , NO; NO, ' a
NH, PO,
SiO; (DO) (DO)
(COD) 7
( , 2005), ,
a ; ,
, 751 DO ,
(SCOR-UNESCO0,1966), Jeffrey  (1975) 6.0mg/L,
(COD)

1

Tab.1 Comparison of environmental factors between the northeast mariculture waters and the overall average in the Jiaozhou
Bay in summer

a (ug/L) () pH DO(mg/L) COD(mg/L)
2000 6.34 29.1 8.0 6.78 2.05
@ ) 3.619 25.6 8.1 6.05 1.35 , 2001

1) 90 a
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15.9 , 1997—1998
; DIN
DIN
COD 2.05 mg/L (1997)
(1.35mg/L), , 20 60 90 ,
2.1.2 ; ,
( , 2005) 2000 , (
: (POy) ),
(Si0y) 1.01umol/L , 200—400kg
10.37umol/L, (DIN, ( , 1991),
) 43.71umol/L 2000 ,
1997—1999 , 10 (
2 , 1998), 60
2000 ) ,
, 1997— (
1999 ( 1999), DIN
, 2001a) ,
2 , 4 , , 4
DIN '
3 :
2 )
, ) ( , 1998
10 , DIN 2005) ,
, DIN (DIN) (DIP)
, 1997—2000 DIN
81.2 38.0 54.9 70.5 ,
DIN 111 514 33.8 (
2 (umol/L)

Tab.2 Comparison in nutrient concentration between the northeast mariculture waters in summer and the overall average of the
Jiaozhou Bay in summer and whole year

PO. SiOs NO; NO; NH., DIN
1997 1.27 7.33 11.84 8.17 86.59 106.60 ,2001a
1998 0.75 17.87 17.07 3.50 12.61 33.18 ,2001a
1999 0.89 9.24 20.18 6.68 32.71 59.57 ,2001a
2000 1.01 10.37 6.95 5.94 30.82 43.71
Y 0.28 3.50 1.50 0.56 8.50 10.60
Shen, 2001
0.30 2.10 1.40 0.83 7.90 10.10

1) Shen (2001) 9 , 2 5 9 12
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1997)
, DIN/P
, ( , 1983),
(2004)
2.1.3 2000 '
' DIN/P 8.61— 1907 , Si/DIN
155.81 . Si/DIN 0.00—0.75, Si/P 1
0.00—14.44, 1997—1999 (1994)
3 , (1997) ,
( )
, 4
DIN/P  Si/DIN , 2.2
DIN/P Si/DIN , 2.2.1
4 2000 a
DIN/P 4
N P=16 1 | ., Si/DIN | 2 COD NO, NO,
Si N=1 1 . pH DO ,
Justic  (1995) Dortch (1992)
, co, 0,, DO  pH

3

Tab.3 Comparison of DIN/P, Si/DIN and Si/P ratios between the northeast mariculture waters in summer and the overall aver-
age of the Jiaozhou Bay in summer and whole year

DIN/P Si/DIN Si/P
1997 83.94 0.07 5.77 ,2001a
1998 44.24 0.54 23.83 , 2001a
1999 66.93 0.16 10.38 , 2001a
2000 43.28 0.24 10.27
38.5 0.33 12.3
Shen, 2001
33.7 0.30 7.7
4 a (Spearman , N=46)
Tab.4  Spearman rank coefficient of Chl.a and environmental factors
R 0.72 0.48 0.03 —-0.65 -0.63 0.23 0.02 —-0.65 -0.62
ts 5.02 3.25 0.65 —4.38 —-4.26 1.64 0.53 —4.35 —4.22
a <0.01" <0.05™ >0.20 <0.01" <0.01" 0.15 >0.25 <0.05™ <0.01"

R s t- , o , N * 0.01 (t0.01,45 258) *k 0.05
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(toos, 45 1.96)

) DO, 0.0 , 2.45
DO 84.8 20 90
a PO, ( ,1997)
SiO; NH; DIN
( o,
, 2001b) 15.2 ,
NH; DIN a
, NO3 N02 a ,
Bronk (1994) ) '
: NO; NH,4 .
, NH4 , )
(1994) :
: ( ,2002)
' 3
1
2.2.2 @)
5 2000 (2) DIN/P
Si/DIN , Si/P
5 y H
5 (,n=46)
Tab.5 The relative frequency (%, n=46) of nutrient limitation in the investigated waters in the Jiaozhou Bay during summer 2000
(%)
N
DIN/PO,-P<10, SiOs-Si/DIN>1 0.00
DIN<1umol/L, DIN/PO,-P<10, SiOs-Si/DIN>1 0.00
si
Si04-Si/PO,-P<10, SiO,-Si/DIN<L 84.8
Si04-Si<2umol/L, SiOs-Si/PO,-P<10, SiO-Si/DIN<1 152
P
DIN/PO,-P>22, SiO4-Si/PO,-P>22 2.45
0.00

PO,-P<0.1pmol/L, DIN/PO,-P>22, SiO3-Si/PO4-P>22
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NUTRIENT EFFECT ON PHYTOPLANKTON IN TYPICAL MARICULTURE
WATERS IN SUMMER IN THE NORTHEAST OF THE JIAOZHOU BAY

SONG Xiu-Xian, YU Zhi-Ming

(Key Laboratory of Marine Ecology & Environmental Sciences, Institute of Oceanology,
Chinese Academy of Sciences, Qingdao, 266071)

Abstract A field investigation in typical mariculture waters in the northeast of the Jiaozhou Bay was con-
ducted in summer 2000; nutrient characteristics and the role of limitation to phytoplankton growth were studied in
comparison with previous and historical information. The results show that the average nutrients concentrations in
surface water were higher than those of overall average of the Jiaozhou Bay in summer and whole year. In our
case, ammonium was the dominant composition of DIN in the northeastern part and overall Jiaozhou Bay; and
nitrate was the second one. Conditions of temperature, salinity, nutrients concentrations in the area seemed suit-
able for phytoplankton growth. In 2000 summer, Chl.a content was positively correlated to those of pH and DO
but PO,, SiO3, NH, and DIN because almost all nutrients concentrations decreased obviously as the result of
phytoplankton consumption. In addition, possible nutrient limitation to the phytoplankton growth was analyzed.
The results display that the phytoplankton growth in the investigation waters was not limited by DIN. Phosphate
probably limited the growth. Silicate, however, certainly limited the phytoplankton growth.

Key words Mariculture waters, the Jiaozhou Bay, Nutrients distribution, Phytoplankton, Limiting factor



