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Fig.1 Distribution of sampling stations in
Pseudosciaena crocea Net—-Cage Culture Area of
Sandu Bay
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MET B3 B, 2009—2011 4F = # ¥l K #
1A FRAE X 322 DIN, PO, - P W H FH & &
BIAE R FIE RS X A K AR (35 X KR
FURAFA GB3097 - 1997 (7K /K b v ) ) 4L
SERY T2 KK R) IR,
2.1.1  PIAEFFIX DIN [ 50AR L

2009 4F, =Bk £ 4 555 X DIN #)
S8R 0.212 ~0.440 mg/L, SEH¥{E N 0.355
mg/L, FARMEHITE 8 Afy, & fEHHE 10
AU, WIAEFHEIX P DIN He BE A — 58 M 305
2010 4F, =#P¥ K # A 4 3258 X DIN 93 &
#0.291 ~0.516 mg/L, SE{E K 0.399 mg/L,
BARME M IAE 7 A4y, BREEmmME4 Ay, W
FEFRAEIX A B DIN ¥ B2 2009 4EA4 —E /) 1T
2011 4, =#PH A fa W48 351 X DIN [ 2 &
A 0.321 ~0.447 mg/L, SEHE R 0.375 mg/L,
RARMEHITE 7 A6y, B s e 10 A4,
WG 3758 X A 9 DIN ¥ B 4 2010 4E 35 3R 55 .
M3 AR LS RE, DIN (98 BRI E—
WAEAFAER T A8 A, TWiBes N BiE 4 A
F10 B (E2), BB DIN S &AL 5 Rk
TEA L TR A K B I BT ALK P SR
SRR R 2 B A E

g

£ 0.60

S 0.50

S 040 f

£ 8'38 2009 4F

= —=-2010 4

pe 0.10 ——2011 4

Z 0.00 1 1 1 L A 1 J

= 4 5 6 7 8 9 10
A 43 /Month

2 =HEAREENFFEXDINZERAEHTL
Fig.2 Monthly average contents of DIN in
Pseudosciaena crocea Net—-Cage Culture Area of
Sandu Bay
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Fig. 3 Monthly average contents of PO,~P in
Pseudosciaena crocea Net—-Cage Culture Area of
Sandu Bay
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Fig. 4 Monthly average contents of SiOz—Si in
Pseudosciaena crocea Net—Cage Culture Area of
Sandu Bay
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2.2.1  POFEFRIE X A& FE IR ER AR AR L
BRI Y ARG, A RAR
BERBDNAEER. EFRLD, KFEETH
FRE, YA R BT EHME R, M
AR ERE . R, REIFHTRE,
X F RPN RARMEMN T T RREE. W3R 1 5t
ZERATLIE H, 2009—2011 45K A W 4F FR 5H
KRR MK E SR & BAAEW B8 A 2R
fite 4 Afy, KiREAK, BARKRELYRR,
Y WM R Z J5 5, NO; - N, HH, - N
Si0, - Si th T4 F LI K B AR R & 85
w, HEAS AL, KR 27 B IR R A
JEIRAME T, BEREFEUH YIS N, NO, - N,
HH; - N f1 Si0, - Si S &A TR, =7 Ah,

KIRTE 28. 0C A, WREFRIFHEYIT I K&
AR B, AMBERER I (B S), X
BIRHRGORREE, SRR TR, #HA 89
Ay, BEESMERT KR KMEA, &
FHIR 2009—2011 FFER R E RN 29.2 ~46.3 {2
SR, RERKEFEEPELII A, Xk
T R FR O T DR T 2 08 R 3k S i B HE TS 1
TR PREEFRBRIMAEGS; FHEXIETZ
SR TURR A IR B AR NH 52 K A0, B2 5 3
BRI R IR . XL T5 T R = AR
R P4 SR 58 X DIN, PO, - P & & A fr I
Tto A—IrHREKZE9 HJEKE T FBEZE 27.0C
ey, FFEY A EcER > (BS), TRK
b DIN REME

F£1 20092011 EF=HEAXEEMNEFEXEFENAFTHEE

Tab.1 Monthly average contents of N,P in Pseudosciaena crocea Net — Cage Culture
Area of Sandu Bay from 2009 to 2011 mg/L
A 45/ Month NO, -N NO, =N HH, - N PO, -P Si0, - Si

4 0.014 0.387 0. 048 0.035 1.367

5 0.029 0.316 0.041 0.031 1.186

6 0. 044 0.317 0.027 0.033 0.943

7 0.031 0.260 0.021 0.032 1.169

0.037 0.225 0.029 0.037 1.267

9 0.030 0.306 0.028 0.038 1.378

10 0.022 0.393 0.031 0.046 1.353
¢ e WP 6 BT LU Hi, 3258 K G5, NO, - N &
~ g 1.00E405 THLRER EZH W, NO; -N 5 PO, -P
%é 8.00E+04 o8\ 2009—2011 48 FF W I B 45 >k B, AH R
oo BOOEMN R, WA AL, T NO, - N, HH, - N #1

25 oy Si0; — Si iy B k4% 4R JE AR ALK
S obe0o 2.2.2 FIATRAIK BFEG 5 S

4 5 6 7 8 9 10 RT RY b BR A AR N, P,
H #/Month Si BRI AR M REESR, Ak
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ZoE TR ESTE ZHGHEARY: ov=8/X, i Cv R

Fig.5 Monthly average contents of the cell abundance
of Phytoplankton in Pseudosciaena crocea Net-Cage
Culture Area of Sandu Bay from 2009 to 2011
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Fig. 6 The annual distribution trend of average nutrients in Pseudosciaena crocea Net-Cage Culture
Area of Sandu Bay from 2009 to 2011
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Tab. 2 Average contents of nutrients in the monitoring and controlling stations of Pseudosciaena crocea
Net - Cage Culture Area of Sandu Bay from 2009 to 2011 mg/L
A [6]/ Time 11 H /Ttems NDOO1 NDO002 ND003 ND004 Cv(ZRRED
2009 4F NO, -N 0.025 0.021 0.041 0.022 0.34
NO, -N 0.368 0.273 0.337 0.255 0.17
HH, -N 0.021 0.020 0.021 0.018 0.07
PO, -P 0.035 0.030 0. 045 0.029 0.21
Si0,4 - Si 1.423 0.852 1.266 0.769 0.29
2010 4F NO, -N 0.020 0.022 0.034 0.024 0.25
NO, -N 0.391 0.292 0.362 0.285 0.16
HH, -N 0.028 0.041 0.043 0.033 0.19
PO, -P 0.037 0.032 0.043 0.031 0.15
Si0,4 - Si 1.919 0.993 1. 721 1.057 0.33
2011 4g NO, -N 0.026 0.038 0.049 0.032 0.27
NO, -N 0.363 0.276 0.317 0.253 0.16
HH, -N 0.037 0.039 0. 040 0.033 0.08
PO, -P 0.038 0.034 0. 049 0.031 0.21
Si0,4 - Si 1.481 1.054 1.276 1.033 0.17

ZE bRTIR, = HRVE KB A AR R XS,
N 1 P B FRih & & 10 25 (7] I sh 2 B A e — St 2=
o BREBUMTEN: 34k, NO,-N&F&
2 [ sh AR B B B, AR 57 R B0 kY Rl 40 1
1£0.25 ~0.34 Z[a, 2009 4EZ5 (6] 28 S5 A
R, 12010 12011 4EFEAREEFRR E; NO,
-NESENSRENREAHD, T5FRZHE
fEVE 4 BI7E 0. 16 ~0. 17 Z[H]; HH, - N & &
M2 [P SRR B B, A 55 2R 5088 k3 Bl 43 )
1£0.07 ~0.19 Z[8], 2010 4FZ5 B AE S R H L

B, 1M 2009 F1 2011 4R ALK E; PO,
-PERBMNEMZERRZRENFO0.15~0.21 Z
[B], T 2009 Fi12011 4EfR$5FE, 2010 4548 7
REHZE K Si0, - Si (1975 [A] 48 5 R 50
90.17 ~0.33, 2009 F1 2010 4F ) 23 6] 48 F &
BAHZR /N, H¥ KT 2011 4, XRHKE
A FRFE X Si0, — Si & 5 19 2 [A] % 3 78 4F
B[] 77 76 35 K 3, A 2009—2011 48 W5 0 i
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0.439 mg/L, PO, - P & & 4 0.035 ~ 0.038
mg/L, SiO; - Si & &4 1.423 ~1.919 mg/L;
NDO002 3 {3 DIN & & 4 0.314 ~0.355 mg/L,
PO, - P 4 &4 0.030 ~0.034 mg/L, Si0, - Si
48k 0.852 ~1.054 mg/L; NDO0O03 3l fii DIN
48k 0.399 ~0.439 mg/L, PO, -P & &K
0. 043 ~0. 049 mg/L, SiO, - Si &4 1.266 ~
1.721 mg/L; ND004 3ff; DIN & & 4 0.295 ~
0.342 mg/L, PO, — P 4 & 4 0.029 ~ 0.031
mg/L, Si0, - Si & & H 0.769 ~ 1.057 mg/L,
W45 32 8] . NDOO1, NDOO3 3 for i 45 & e
Hofth 2 Sl 728 B . NDOO1 ., NDOO3 3 37 43 A
T =S TR W, 32 B IR A 15 L W) 5%
BK, S8EIWE; 1 ND002, NDO004 k{43 4f
T g AR, KSR, & EA AT

TR,
2.2.3 ARV K E 0 AR IR GE X B SR A5
FHIE

MR 3 AT LIE H, 2009—2011 4 = #F 1
R 1 O % 5 X 4% > Wa I3k i NO, — N -1
4 &5 DIN # 6.33% ~9.76% , HH, - N
DIN & & 5.71% ~10.00% , ffii NO, - N -1
45 DIN (% 80.32% ~86.70% , NO, - N
AW EEF 7, NO, - N/DIN iy
HEIALT =HE TR NDOOT 3 & K F =
RV 4 ¥ 1 4b B9 NDOO4 3% £, Tiii NO, — N/

DIN, HH, - N/DIN (¥ tb{H W A6 f, 23
AV 0 K TS T Vi 1R, 3X P 6 5 VS TS I IR
AR W LA K il A 2 3% 3 5 55 1) 23 (A1 25 57 K

W3 Si/N/P (BE/REL) By ELE 1 /K K i
MAEN, P, SiEFRRESWEAKBE, P Red-
field, Brzezinski AF5% . VRIFAEYI T A, WS 3%
Eh e R 160 1 (Y1 G BE AR H #EAT 00,
N, P, SiEFHEMHNE, SFBENEER
BCA ERE R A K R BRI R . 3R 3 Gt g
RFE B, 2009—2011 4 = #F ¥ 5% 56 X ifg 5k
DIN/PO, — P {8 i 25 4L 35 ik 18.32: 1 ~
27.42: 1; Si0, - Si/PO, — P H.{H A5 1k 35 Bl R
28.72:1 ~57.20:1; SiO, — Si/DIN H. {848 ki
FIR1.31:1 ~2.09: 1, RIFELFATREFRERR
kR #E, 4 Si0, - Si/PO, - P > 22 FI DIN/PO,
-P>22 itk PO, - P fRl; 24 DIN/PO, - P <
10, SiO, — Si/DIN > 1 Hf & DIN fE#1; 4 Sio,
- Si/PO, - P <10, SiO, - Si/DIN < 1 itk SiO,
- Si (Rl S5a =R K B 0 48 55 5E X B 57
bR BE KA RRAE (R 3), SRRV
2009—2011 4FiZ #2508 X Mg 4 4> Wil v Sio; -
Si/PO, — P ¥ 1t 22, DIN/PO, — P &R 43 v fir
th#8 5 22, Si0, — Si/DIN ¥ #8 it 1, 3 B
2009—2011 4E PO, - P Xt = # ¥45 K 3% £2 0 46 37
B DXV Uit A 0 1 B A AR K 7 A 0 A BRI R
Mo
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Tab.3 Distribution of nutrients in the monitoring and controlling stations of Pseudosciaena crocea
Net - Cage Culture Area of Sandu Bay from 2009 to 2011

i} [/ Time 1 H /Ttems NDO001 ND002 ND003 ND004 SE M
2009 4 NO, - N/ DIN 6.04% 6.69% 10.28% 7.48% 7.62%
NO, - N/ DIN 88.89% 86.94% 84.26% 86.73% 86.71%

HH, - N / DIN 5.07% 6.37% 5.26% 6.12% 5.71%

N/P(EE/R H) 26.17 23.14 19. 60 22.41 22.83

Si/P(EE/R L) 44.97 31.32 31.03 29.25 34.14

Si/ N(EE/R ) 1.72 1.58 1.31 1.49

2010 4 NO, - N/ DIN 4.36% 6.20% 7.74% 7.02% 6.33%
NO, - N/ DIN 86.71% 82.25% 82.46% 83.33% 83.69%

HH, - N / DIN 8.93% 11.55% 9.79% 9.65% 9.98%




216 W’ k= 5535 &
N/P(EE/R L) 27.42 24.52 22.57 24,39 24.73
Si/P(EE/R L) 57.20 34.22 44.14 37.61 43.29
Si/ N(EE/R ) 2.09 1.96 1.54 1.75

2011 4E NO, - N/ DIN 6.10% 10.76% 12.07% 10.09% 9.76%
NO, - N/ DIN 85.21% 78.19% 78.08% 79.81% 80.32%
HH, - N / DIN 8.69% 11.05% 9.85% 10.41% 10.00%
N/P(EE/R L) 24.78 22.95 18.32 22. 60 22.16
Si/P(EER 1) 42.98 34.19 28.72 36.75 35.66
Si/ N(EE/RH) 1.73 1.57 1.63 1.61
80.32% ~86.70% , 2i1ZFJH X DIN i L5+
3 NG
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(3) i3 4K, =#EKHAMFERMX
NO, - N /& DIN FZH W 45, & DIN FHP

FEIE; PO, — P X IR 5 X P i A ) S5 AR I
e T RE= LEBRBIAE ], i IR o8 X W 0 9 AR
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A preliminary study of nutrients distribution in Pseudosciaena crocea
Net — Cage Culture Area of Sandu Bay

LIN Yong-tian
(Ningde City Sea and Fishery Environmental Monitoring Station, Ningde 352100, China)

Abstract: We monitored the contents of nutrients in Pseudosciaena crocea Net — Cage Culture Area of Sandu
Bay from 2009 to 2011, and assessed the distribution and abundance of nutrients. The result indicated that
the water quality in cultivation zones of Sandu Bay was superior to the water quality standard ( II kind of
GB3097 - 1997 sea water quality standard). NO; — N was the dominated component of DIN in this area,
accounted for 78. 08% ~ 88.89% of total DIN. PO, — P may be the critical factor in the growth and repro-
duce process of phytoplankton, and had a vital influence on the primary productivity of this domain. The
contents of nutrients (N, P, Si) presented distinct variations between months, years and spaces.

Key words: Sandu Bay; cultivation zones; nuirients; characteristics



