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Pollution Characteristics and Evaluation of Nitrogen, Phosphorus and Organic

Matter in Surface Sediments of Lake Changshouhu in Chongqing, China

LU Shao-yong', XU Meng-shuang'" >, JIN Xiang-can', HUANG Guo-zhong®, HU Wen®

(1. State Environmental Protection Key Laboratory for Lake Pollution Control, Engineering and Technology Centre of Lake, Research
Centre of Lake Environment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 2. Civil and
Environmental Engineering School, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to reveal spatial distribution characteristics of nutrient in the surface sediments of Lake Changshouhu, contents of
total nitrogen (TN) , total phosphorus (TP) and organic matter (OM) of 62 surface sediments samples were determined and compared
with other urban (suburban) lakes in China. C/N and the correlation of TN, TP and OM had also been analyzed. The results showed
that the average contents of TN and TP were 2 255. 89 mg-kg ™' and 622. 03 mg-kg ™' respectively. Nitrogen and phosphorus pollution
were very serious all over the lake, with a significantly different spatial distribution. The average content of OM was 2. 80% . So the
contents of TN, TP and OM were in the middle level compared with other lakes. 87.10% of C/N was between 5 and 14 (72.58%
within which was between 6 and 13) and 3.23% of C/N was between 2.8 and 3.4, which showed that OM came from algae,
phytoplankton and zooplankton. Besides, a small part of OM came from aquatic organisms. OM and TN were significantly correlated
(Pearson coefficient was 0. 849) , but with less significant correlation to TP. The spatial distribution characteristics of OM were very
similar with that of TN. The content of OM in water samples collected from western and middle waterbody was higher than that in
eastern waterbody, which was the same as TN. By evaluating pollution situation with organic index and organic nitrogen, the average
organic index was 0. 386 which was on the Ill level still belonged to clean category. However, the average number of organic nitrogen
was up to 0.214% which was on the IV level indicated the pollution degree. This showed that the lake Changshouhu was in a serious
pollution situation especially in nitrogen pollution.

Key words: Lake Changshouhu; surface sediments; nitrogen; phosphorus; organic matter; pollution characteristics; evaluation
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Fig. 1 Location of sediment sampling sites of Lake Changshouhu
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AN 5 N B B VAR OC, 5ol T 15 L5
JEER/N, TN FRER 2 R 5w KA

R, FE I X T RE S R A RIS TS . Ho 1 XK
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Fig.2 Content and distribution of total nitrogen (TN) in the surface sediments of Lake Changshouhu
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Fig.3 Content and distribution of total phosphorus (TP) in the surface sediments of Lake Changshouhu
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Fig.4 Content and distribution of organic matter (OM) in the surface sediments of Lake Changshouhu

2.4 SHABWIE LR

WAL ZTURRYI T TN TP #l OM /) & &, il |
B2 S YRl MR SC#ik[2,6,11,13 ~ 18],
PURGA F7 18 5 [ 30 I P A ) P A 7 b, DL 1.

KW TN & 555 BH ) A28 2 K 2 45k 42
T, LEHEEEI  SE) O BT K R TR K R
LoD W A R T I TP & i ke | B
0 DA NS £ = i 12 i 1 1374 Ao w2 i
ZW B SRRV T /KR s OM 2 0] 5 S A
BT K PEEAT o T LB KW A% K AR T
BT BH 2R AR K R F T D
5 P AR T (RR) AR L, TN (TP B2 OM & &
BT rpEKE , RZURY N E R BREE TP %
FRBE NI A faf AN 25 2.

F1 KEBRERNRYH TN.TP & OM FH &=
SHEMELR

Table 1  Comparisons of average contents of TN, TP and OM

in the surface sediments of Lake Changshouhu and other lakes

i RERR) TN/mg-kg™' TP/mg-kg™' OM/% SCHik
EIRK M 2255.89 622.03 2.80 ENI
I ) 3972.09  1711.78 6.58 [13]
b NYIRE 3] 1 020. 00 580. 00 1.36 [6]
K BRI 2 810.00 309. 00 14.08 [2]
LR 1022.00 605. 00 2.13 [11]
YLK 859. 66 560. 47 1.28 [15]
b5 =K 1900. 00 895. 00 2.00 [16]
R BEITKE 1200. 00 841. 00 2.13 [17]
KEETHKE 1 364. 60 480. 30 3. 60 [18]

2.5 FEVIEYF C/N HE
WAV ) C/N AR E AT oM

SRR 22 S0 A RN, C/N (EATH.
R C/NAE R 14 ~23 KAL) R 2.8 ~3.4, 11
TR - ME 2 6 ~ 13, TR 5 ~ 14, F G
RO2IZR I AR IZVUEIR C/N H 6 ~
14. ST R C/N MR BT o A B 9 ok
U5 KR Z U C/N 23 (8] 79450 DL S.

S ATl K AFMRZ DU C/N A b
J91.29 ~13.65,F# 7. 04 ,87. 10% I HAEA T 5 ~
14 Z0a) (Ho 72.58% RFEA T 6 ~ 13 Z 1)),
3.23% T 2.8 ~ 3.4 Z [, RPKFWULRY
OM Z VR T I h i 28 S i e sh A , 38 A 703 43 U
FoKRAAEY) X 0] G2 DU ik R B RS
PR, S TR SR ) BOK A AR R R
PR TR, SR AL C/N AR &, DB IZ X AT fig
E AR E S, Ak OM HEA KR 5 AS BE
Uy R AT TR AN
2.6 RIZVURY P EFREAHCHE AL

SR 7 51 3R 2 DO 45 5 SR Eh W AH e
HISPSS 17. 0 1A, THE DI TN TP, OM Z [A] /Y
Pearson ZEU M BIA TR, 250 3R 2.

F2 KEWREMBRYHEINR.BERABEXESHY
Table 2 Correlations of organic matter(OM) , total nitrogen( TN) and

total phosphorus(TP) in the surface sediments of Lake Changshouhu

oM TN TP
OM 1
TN 0.849" " 1
TP 0.298 " 0.524" " 1

1) # o FORFHICHENR B2 (FEAS n =62, BEH KT P<0.01);
x K SEME B 3 (REAR n =62, BEMIKFE P <0.05)
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Fig.5 Distribution of C/N in the surface sediments of Lake Changshouhu

M2 0, oM 5 TN W& tE A J5 F2 S TN
=781.457 +0.0530M, Pearson Z %N 0. 849, I &
e BB G; T OM 55 TP RYAHSCHE A X AN BE B, 48
P52 TP = 493. 717 +0. 0050M , Pearson %
0 0. 298. 31X 1] e A A MU G A 25 5 P B,
ATHEWT KB R)ZDURY T OM (19 55 — 2R A
A g2 PR DX 45 A P 5R A 1 43 M, OML #E AR
) B AR AT R Oy SO A A A R ROk
T, X B JCAR K

3 KEHREMRIWTERRTIER

PPN T TE S AR UE B

FI AT AU ) PR 5% ¥ = 55— 1 1T
W7 R FIBRIAE XK 77 0 38 2 OB ) 14 R A B o
TFHAE , Z% SCHk [ 12,23 ,24 1, R A LIS SRS
LA K AR TS YR L (R 3 Mk 4). A
HLARECH T /K ST 1 SR B R L, 5 WL
I A I 2 E O R 5 2 N Y5 Y

3.1

FEpRt 22 STk IO AR T
APUIEE = AU (%) x BHILA(% )
AWIR(%) = AHL(%)/1.724
FHA(%) = BAE(%) x0.95

£3 NRPBEIIELEENIREN22 2
Table 3 Evaluation standards of organic index in sediments
oy
5 AP
<0.05 =0.05 ~ <0.20=0.20 ~ <0.50 =0. 50
B3 T B RERE EERIREES
s I 1 I \j
£4 MROENDIORR 22
Table 4  Evaluation standards of organic nitrogen in sediments
/9
S AHE %
<0.033 =0.033 ~ <0.066 =0.066 ~ <0.133  =0.133

FAL T B 194 Y T AL G
HR I I m \Y

3.2 PHEER
WRAEA HLE LA HLETO J7 ik Rk of , 3P4
RAFWIRIZDIRPIRIT5 RO, WK S.

£S5 KEMRENRYENEHERENENESE
Table 5 Content of organic index and organic nitrogen in the surface sediments of Lake Changshouhu
JhK LR IR HHLA
RME B/ME CPHE BA & K% ME/% FEE/% By R
I X PMAEAIRIEX. 0.758  0.012  0.454  WiEis m 0.293 0. 086 0.239 LA Y \Y
2 K PERAESIRIFK. 0.964  0.002  0.405  WiEIH m 0.340 0.035 0.212 BHLAT B I\
3K ATMASX 0759 0.029  0.257  MiEE i} 0.305 0.093 0. 181 BHLATT S I\
42t 0.964  0.002  0.386 ¥ i} 0. 340 0.035 0.214 HHLATT Y \Y

& 5 UL, K75 2 A Pl B0 B A T
0. 002 ~0. 964 [A], ZZ M 5K, F-3 4 0. 386, A HLT5
Ye b T MG, Ja it 33t 3t Y, 5 A I B v g 012 4
FHIE ; WNEWLRASPRE , 2 XA LA ARG BN
0.035% ~0.340% ,~F14 0.214% , ik IV 2%, J& 4 Hl
AU YRR U W A5 Y™ i, 5A WA EUHE —
12 WIXCPHE ST 3 X, AALAETS P, X

A HE S HOKIER S D REAH 5, DA P 38 1 rh 3 7K A4 LA
FRFEME AR Ry =, A IR K 7800 & 1
KR CHRRE A R KA SRS e, 4% Fhvs SR 4
LA W% B DU e H B B R 2 —.

4 it

(1) KA )Z DO Y TN

AL
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Ea 33 &

373.15 ~ 3578.87 mg-kg™', F ¥ 2255.89
mg-kg™'; TP & & 725 1k 7 [l 173.94 ~ 1038.25
mg-kg ™', 1 622.03 mg-kg ™', A WIUTRY A B
TG YL IR T, O EUE A K AEAE S R
ge. Ho 1 XPGHPAEASSRFEIX TN TP -3 5 43 5]
H2517.18 mg-kg ™' 637.36 mg-kg™'; 2 X HiA4
SR W X TN, TP S 35 & & 5 5 o 2227.30
mg-kg™' | 1038.25 mg-kg ™', B E T 3 KARFIEH
P34 X (TN F2J 1 903. 26 mg-kg ™' TP *F-1J 622. 63
mg-kg ™) VT YILHISE . L, 7R A R AN TS
PUFOLT  AA BE R SRR SR, B 1k K
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