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Distribution and Structure of Nitrogen and Phosphorus Nutrients of
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Abstract: Nutrient salt is the material basis of marine biological activities,and its change has an
important influence on the structure and function of aquaculture ecosystem. Based on the monito-
ring data of March, May, August and October, 2016, the distribution characteristics of nitrogen
and phosphorus of 15 seawater culture areas in Shandong were analyzed and discussed. The
results showed that the concentrations of DIN ranged from 0. 0073 mg/L to 2. 20 mg/L with an

average content of 0. 192 mg/L. The DIN concentrations were between 0. 05 mg/L. and 0. 2 mg/L
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in 68% of the survey stations,and were generally higher in the culture areas of Bohai Bay and
Laizhou Bay than that in Yellow Sea culture area. The concentrations of PO, —P ranged from
0.0073 mg/L to 0. 0895 mg/L. with an average content of 0. 00598 mg/L.. The PO, —P concentra-
tions were between 0. 001 mg/L and 0. 015mg/L in 81. 9% of the survey stations. And about 66 %
of the survey area was in phosphorus restricted poor nutrient condition. No significant differences
of the DIN and PO, —P concentrations were detected between the surface and bottom layer. The
proportions of NO; —N,NO, —N and NH, —N in DIN were 68. 91%,6. 82%and 27. 27% ,respec-
tively,and NO; —N was the main form of DIN. The proportion of NH, —N in DIN was the high-
est in summer,with an average proportion of 36. 5%. Generally, the range of N/P ratios was from
1. 6 to 2532. 3,and the main N/P distribution range was from 10 to 40. The N/P ratios of the cul-
ture area in Bohai Sea were significantly higher than that in Yellow Sea. The distribution of DIN
was mainly influenced by the terrestrial input. There was no obvious regularity in PO, —P hori-
zontal distribution.

Key words: Mariculture zone, Nutrient structure, Dissolved inorganic nitrogen, Soluble reactive

phosphate,N/P ratios
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* 3 DIN 5IFEZE A F Pearson 1 X R E
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o) —0.337"" —0. 480 0.451" 0.158 0.298* * 1246

T x RIRTE 0. 05 KF ORI B ER 5 * * RIARTE 0. 01 /KPR b2 F A
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& 4 PO,—P 5IKEEF Pearson 18X R

TR X K HhE COD MK a THLA FEAK /A
=M —0.278" —0.790" * 0.786" " 0.261 0.307" 56
RO —0.215 —0.056 0.025 0. 230 0.063 44
BAI 5 0.116 0.103 0.366" —0.265 —0.481" " 32
3o —0.165 —0.359" % 0.116 —0. 146 0.108 64
M — 4RI —0.161 0.107 0.136 —0.177 —0.087 112
Jenr 0.132 0.680" * —0. 224 —0.273 0. 267 27
K& 0.128 0.370" * —0.276" " 0.240* 0.472% % 108
¥ —0.120 0.373** —0.058 —0.329" " 0.379" " 63
B 0. 224 0. 208 0. 258 0. 092 —0. 424 20
IR R 0.010 —0.139 0.051 0.016 0.449" % 144
L300 —0. 145 —0.067 0.302"" 0.096 0.518" " 132
OB 0.017 —0.341" 0.152 0.126 0. 245 48
i —0.253" " 0.137 0.598" " —0.071 0.759* 108
1% FH — 3% FH —0.263" " —0.052 0.117 0.364"* 0.553* " 128
H g —0.576" " —0.490" * 0.334" " 0.379% % 0.766% % 160
oy —0.051 —0. 143" " 0.137*" 0.028 0.298** 1 246

T % RIRTE 0. 05 /KOOI b i 35 MK 5

% % FRAE 0. 01 7K GO - g F A 56 .

REHFFE X 3k, DIN 5 b i 58 5 3% 671 A 56 ¢
2 (R 3) .30 MR DIN B S/ i P8 A £k K 7
K] 1 35 5 X SR ER VR B S AR R R AR A R
IRz — . DIN ¥ B = (8 32 20 30 A7 i) v 7 i M
XA 5 4B X R 3 8V R R R — T e X
B BcHEDT X R LD AR R R 7L I — SEBH K R, ik 2
P/ S SR I T IR I R TN NS RTINS T & N
[1TRE N WA T2y NN R R SN = I AN s 2l Z TR TR
P GNE U AR m EUK AT, SR — R %
Je 308 FLL B — 3ERH L H BIX A DIN 5K
o ORI G N AR B T BRI — R
X DIN 57K 3% 0 b 25 A 06 ¢ &, FL I A AT fig J2
X S8 S L LR R R MO T T
WK ACEL /N, 5 R R A RO R
K8l J3  DIN ZEK BB BE AR kA ] A8 4k,

TN CFL L B — SEBA & HOBRIX R, 3T R K
X PO, —P @ THK X, HoAlh X305 K 0B @ ok
ROEED., FEMN MY HBEECEX R L,PO,—P 5
HhERREAME, O KD ERX A S5HER
B IEAR O, Hofth X R TC i F A R, H B
S (17 e S S BUR LI/ DA NG 1A = S i e
BE3E o 2R Wl TR R B S O AR, B
KBy SEHIX 7 5 80 3 R PO, — P B Y
MG, F R R S LB G AN T A A R — RS

DIN 5 PO, —P £ 81 X IR A7 75 & 3 1 AH

KA R ZHIEEY RIS A — 8O R
X R R DIN 5 PO, —P tHoethdr 22, B — )
XA ERHN AR ERAMERR, ILREEERA
RTINS RT I RTINS T3y NS [ | I g2
B WR 2 o Z 0 M R /N T B, X
Sz W+ A B VR AR AL A K R, R R 4 A il
56 4 N [ B R R 45 T o A= 0 T 6 5 R 0 A TR
BHZE, SE8E XA N/P HETT T #E X
Fr VR A A5 2R L R Ll 2R AR K G R BE DR K-
Gy A 32 B A7 i YR AR A 4 5 ) [ IR 32 K 3h
T A W) 0 5 0 5 B K ST 43 A G ) R L BR
Rl ASh, FTRE 5K 3 1 AEIE R R C &R
3.2 Xig/KEFEFNHM

D12 gy Il AR 48 BRI K SR A 38, JE K
A3 AR R B PRI BOR OG A R EAT K
WA B IR & N/P A AT 02 TR
TR A KRBT, e 2 AT B A e T 5™
iR FES, Fisher 50 5% & B0V I AR 4 4 K 19 BR 11
B {8 & DIN=0. 03 mg/L,PO, —P= 0.006 mg/L,
S R R VR B AR T O DUl W VR U A AR K Y
PR M B . 2016 4R, 1 AR A I K B R A X
PO, — P 0. 005 98 mg/L,67. 5 % ul kA
F 0.006 mg/L; DIN ¥k & 24 0.192 mg/L,
3.5 K /NT 0. 03 mg/L, F#FE X i N/P [L{H
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B FE® T Redfield WE (JRFRELL 7.2 ¢ 1),
70. 8U KR KT 20 + 1A F2 78 X B4 5 BAIG B
AR N/P L SR R A R R AR . SEM — HH
H R R BH — 3P 38 e 1 R B F — T e X | PO,
— P AR E Y 0.002 45 mg/1.,0.003 91 mg/L.
0. 003 90 mg/L.0.004 32 mg/L.0.005 04 mg/L.
0.005 32 mg/L, &b T8 R Gl PE30 8RR RE. 7
B AR 2SR GE M N R SR A PR B A E 3R
AR 2 R AR, R, A6 N T R | A AR S SR A
Bt AT B I 06 25 5 18 K Bl 07 % 37 516 I Y 5
Wi, AR IR K P A B N SR A . NH,
— N b S A, 2 X R D2 MR R Mt R A K
AR R FEEYY . B BKIRE S LR
TR Bl AR 2% A R B A VR FH 38 i (R B R AR )
AR R, 7 260 HE Uit 4 B i A 4 KL NHL, — N OB AE
IR B A R 2R R M kAo 2 A
XoF 5 5H A W A S
3.3 ERALETIE

1997 4F & 2, 3 M ¥ g &8 & J2 ¥ 7K DIN 2y
0.151 mg/L,PO,—P }0.002 79 mg/L"" , AK#F5E
PR TR N L A T R — K8 1 W B 3R X R 2
7K DIN 4 0. 655 mg/L,PO, —P 2} 0. 007 44 mg/L,
DIN 7£ 19 |2 EFA T 3 45. PO, —P A LT
1.5 f%. 2 DIN ¥4y sz mi, N/P L fH &% 7 &
2001 AF3EM T N/P HAE ¥ 31,4 = 117°7,2016
ETFE 162.9 + 1, 1995—2005 4E, i1 DIN ¥
ARSI E K 0. 304~0. 99 mg/L,PO, —P ¥
SR R 0. 015~0. 061 mg/L- s N K AR E
1] 37 58 XA T8 S R &6 L 2016 4F L 1% /K 3k DIN 5
PO, —P ¥ BE 43514 0. 467 mg/L.0. 009 22 mg/L.5
7 52 BB HG L DIN 28 46 A KL PO, — P B & F B
N/P He At A2 98y 11.2 J+ & 2016 4F
1y 50. 7,

4 g

(1) 111 75 48 g K 36 32 58 IX. DIN & % £ 70 4 f
N/P AE 43 A 85 /B R, XS8R A W] 68, 390 1 B
DIN ¥ 2 ke N/P L AE W] i i T B 96 B 3% 58 IX 5 DIN
o (L DX 53 A T 3 M VS T R | BT A AT AR e R i v
5 R IR A IX

() IR A WK 38 25 X PO, — P % 3 1R {1
N/P W8It 5 T Redfield FAE .2 2/3 55 7K 3}
BRI E IR

(OB BRI GE A S IX . DIN 53 i 2
BEAMCCR, KX EX R AHE, PO, —P
IR 53 A T B B AR A ) DX R R RO O
W XIS 3 EA SR A B R, [iERE
i A DIN 25 [8] 4347 () 2 2R

(DO IKHERTF 10m i X, & F % 2 WK H DIN
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