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Abstract: The seasonal-spatial variations of nutrient and Chlorophyll-a around the Pearl River Estuary (PRE) and adjacent
coastal waters were investigated based on the survey data collected at 25 stations in July, October 2006 and March 2007.
The relationship were examined between the ratio of nitrogen to phosphorus ( DIN :PO,-P and TN :TP) , the Chlorophyll-a
concentration and the diversity of phytoplankton species, and the effects of nutrient limitation on the phytoplankton growth
were taken into account. The results indicated that: 1) the concentrations of nutrients and Chlorophyll-a had a strong
seasonal and spatial variation. Seasonally, the mean concentrations of TN and TP in March (spring) and July (summer)
were higher than those in October (autumn) , and an obvious special variation of nutrient concentrations had been found in

summer and spring, while it were more even in autumn. Spatially, much lower nutrient concentrations in Daya Bay and
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Guanghai Bay were found in comparison with the high nutrient concentrations in Pearl River Estuary. 2) The nutrient
concentrations in the study area were rather high, and exceed the China national seawater water quality standards
remarkably, especially in summer. The mean DIN concentration was about 0.99 mg/L, which was more than twice of the
water quality standard Category 4, the mean PO,-P concentration was about 0.021 mg/L, and the mean ratio of DIN :PO,-P
was about 130 far above the Redfield ratio (16:1), which is the optimum value of phytoplankton nutrient requirements.
With a significant enrichment of nitrogen relative to P, there was excess of N and potentially P limitation in coastal waters of
PRE and nearby seas. Chlorophyll-a concentration showed a better correlation with nutrients, pH, and temperature in this
region. 3) During the investigation in spring and summer, phytoplankton density distribution was variable, with major
dominant species ( Skeletonema costatum). The phytoplankton bhiomass were high at the stations where the N :P ratio was
high while the diversity index was usually low. Thus, the growth of phytoplankton wasn’t inhibited in the high N :P ratio
area. In that area, the phytoplankton biomass distinctly increased due to the emergence and growth of dominant species. It
was shown that the demand for nitrogen and phosphorus nutrient might vary greatly with the different types of phytoplankton;
as a result, the variation of the ratio of nitrogen to phosphorus might cause the differential responses between growth rates of
various phytoplankton species, resulting in a change in phytoplankton community structure. The effect of N : P ratio on

phytoplankton should be taken into account in the further water management.
Key Words: Pearl River Estuary (PRE) ; nutrients; phytoplankton; N :P ratio; phytoplankton species diversity

UTAFSRERIT = A I 8 2255 M T Ao e 8, R Wl UM LY e/ \ K T T A0S 7K LR e A
BRYT I S SR 5 it e )5 R RN 1K P A ) AR 25 A, 1 R B IR B JF 2 R B R AR, T
JEI O R E A TTA TR RO A DR R T 11 K 08 65 5l A T 55 5 A ) L, %o 1 0 e = b X 228 5
Frxaxim  BIE Rl Rk R HAT R

BB WA A KPR E FRICER AR R a 17 WA ) 14 10 B 20 )R, 2 RN IR AF 1 1Y
FEARARZ " BRI R B R LRG3 0 2 AT AR SR LR R X AR UK IR S B R
HEMEL, — By, PRI R B E SRR L I Redfield (16:1) FEHEATIOC " SRR B BRI
T30S IR ERATAE BB SR B TN K2 AR DL, o e ) RO B 2 B2 W0 P2 0 AL ) X 3 9 0 T ) MR A, R o 3 Ui
T A BT, X TRV VR W B 7 SRR SRR i A AR SR — e (R
FERITIT OIS 175 KA R il B A T A = | 56 T8 I SR Wk B 5 HO 9] A 728 P 32 T A ) o B G
SERRTZ A BL ARG, ASSCEET 2006 4F 7 H (2) (10 A (BKZ) F12007 4 3 A (FZ)3 KARZET
R A B X BRI R Mt S S Bl IR R AN 4 R a3 8] 3 A AR HEA T 2047, 285 SRS [ 22153 IX
IR T IR AR AR R a R AT A U LE TR AR D0 SRR 22 R R R 1] A
HR 2R T SR S i S RO LU X P T AR ) A I S

1 #RFFRFE

1.1 &SR

AFF 50 1 Ay BRI B bk A0S Tl 0 35 A Y/ K 1T 0 e Y RSV i A Sl ™ 9 2 i Sl 9080 sl 57 2 4] 1
Fis, WA BEHR 2006 457 H 5—16 H TR E ZH4 ;2006 4F 10 H 17—24 HIF /RS #A ;2007 45 3 H
14—25 B, JFRFHEZEPA . (EXTBRIT O RS0 i s B A0 P 7 UEA T IR A i, B R 4 s i A 3 R A #r L 2E
FE T IEAE IR QPRI RILE ) (GB17378—1998) i#E47, i 10 F+ Go-Flow BUKZRRIBUKHE T 0.5m 7K )5 K
W o RAEJT S RV ARV URORAE | 7l 0] SEU0 28 AT I 5 I P A 00 O R o >R B RN A B 3%y 4 BT )
FIYEY (GB12763—1991) HEAT . AR HE TR AE M 111 AU /K 0 IS 21 22 )2 3 B AR AE | 2R 5% /R S ARia i
[ 2 F e [ S 2 A T S AR

http ; //www.ecologica.cn



&t
1

4036 la SRS Eire 3545

23°00"

22°40"

22°20"

22°00"

i)
2Pm"jr‘1,.
= { 2
112°40" 113°00" 113°20" 113°40" 114°00" 114°20' 114°40'E
GS (2014) 2031 %

1 FIORMSERESMRRAERLSH

Fig.1 Sampling Stations of Pearl River Estuary and its adjacent sea areas
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TR A AT B W ISCE SRR A S AR R, 8 7 R e o8 B R TN A5 21 B B (9 kb 5, NI PO, -P it
SR A IAMIIEC R SRR ER MR 22 1] (4 W i G 56 1 3 W B W B Ak BR YT 10 A Sk R A 4 A
FIRREIR 7, XN EAE g &P, WS KASERIT 0 A/ S b 36 PR AR £ A BRER I 2 A SE R, HAR
WAL, MR R E SR BFEFRBNCRTE LA, 5 PO,-P, TP BAHCH: A NO,-N,NO,-N,
DIN, TN [ S22 i 3 | 3 B BRYT 100 I3 S5 77 A 40 A A 88 72 0 0% i 7 24 08 9% 3k, X T BE vh
TR IR AR o W E SRR AS A G R I i ) U SRR BT TR AR AR K 0 R IR FHZE T
AR AEE TR AN F COD,, , 3, DO, BiF Y ss S aZ MMM CIEARN B3, COD, 2%
B R Z2 Rl AR BRI A SR TR R TR T B R TR AT 255 i 3 R /K AR T DO 5, 22 7 1 )5 T 1
i flfi ] 5 R ati et R, HARER a5 BIFY ss MU R NIER B 28 | 78 R MU 19 X 38, i 8 10 ss 25 FRAR
KA 375 B T S W0 L A2 0T 6 14 IR 5 T A ok AR AT 174 X3, SRR VR UG ASBH S5 ] DL, 4 B A 2R 855 P

http ; //www.ecologica.cn



12

A A BRVC I B i IR Eh X A A K A5

4039

23°0'N

22040" &2

22°20°

22000 | 05
21040
SON - JhL DIN 20064103k | [ TFHEBERREE PO-P 20064103 Fk 2
HfL: mg/L el Ff7: mg/L -"“ﬁ!
22°40' |3 KR A2 0| ek w1
> e P
CILES/ Y S s
22020 | ,-ﬁm%mm'f \\\ s
T CRVANNEY
22000 | 1 \ p "
mmw-lf
20N+ FeHL DIN 200743 [ % [ IEHEBERRER POL-P 200743 [ K%
B mg/L s BT mg/L . cadililt
Q?m'Tj_iiﬁ é}‘~f 3 [ ,%;;
m ﬁ A 7 - i -, = “G\=) =
= A | ek <
22000 | W YK R EPAUESINA
L PALESIN
— WESEL
22000 |
121040

112°40"  113°00" 113°20'

113°40" 114°00" 114°20' 114°40'E  112°40' 113°00" 113°20'

113°40'

114°00" 114°20" 114°40'E

- Jobl% DIN

i mg/L
— K
= IR
m =K,

L LB 95

| -5 UK R

— WRIEEL

BT mg/L
[ JKIR

L_PAUE SN
— MR A

20064E7H H 2

3 RIOREMSBEINE . EEBREFRAFTEESH

Fig.3 Spatial distribution of DIN and PO,-P in PRE and its adjacent area in different seasons
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Fig.4 Spatial distribution of salinity in PRE and its adjacent area in different seasons
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Fig.5 Correlation coefficients between chlorophyll a and main environmental factors during spring and summer survey
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Fig.6 The relations of chlorophyll-a concentration and N :P during spring and summer survey
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Fig.7 Spatial distribution of chlorophyll-a concentration in PRE and its adjacent area during spring and summer survey
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