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Distribution and Pollution Characteristics of Nutrients and Heavy Metals in

Sediments of Hedi Reservoir

ZHANG Hua-jun', CHEN Xiu-kang', HAN Bo-ping', LUO Yong’, YANG Hao-wen’, ZENG Yan»*, CHEN
Jing-an’

(1. Institute of Hydrobiology, Jinan University, Guangzhou 510632, China; 2. Hydrology Bureau of Guangdong Province, Guangzhou
510150, China; 3. The State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of
Sciences, Guiyang 550002, China; 4. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Core sediments were collected from the riverine, transition and lacustrine zones of Hedi Reservoir in southern China to
investigate the spatial distributions of nutrients and heavy metals and assess the potential ecological risk of heavy metals. The total
nitrogen (TN) contents of the sediments at three sampling sites are between 2.314-2.427 mg-g™", while total phosphorus ( TP)
contents range from 0. 591 mg-g~'to 0.760 mg-g~', TN contents of the surface sediments increase from the riverine zone to the
lacustrine zone, but the TP content in the transition zone is higher than that in the other two sites (riverine zone and lacustrine zone) .
The mean contents of heavy metals are: 31. 094, 46.85, 75. 615, 385.739, 0.624 and 0. 171 mg-kg ™" respectively, except Cr, the
contents of heavy metals in sediment of lacustrine zone are higher than the sediment of transition zone. In all core sediments, the
contents of nutrients and heavy metals decrease from the surface to the bottom of core sediments. Inorganic phosphorus (IP) is the
dominant fraction of phosphorus in the sediment and the NaOH-P is the main forms of inorganic phosphorus. The potential ecological
risk assessed by using of the highest environmental background values before industrialization as the reference indicates that each single
heavy metal only causes slightly pollution, but two heavy metals ( Cd and Hg) cause heavy pollution based on the soil environmental
background values of Guangdong province. In spite of the slight difference between two kinds of risk assessment, all demonstrated that
Cd and Hg resulted in more serious pollution than the other metals and these two metals contributed most to the RI values.

Key words : Hedi Reservoir; sediment; nutrients; heavy metals; phosphorus fractions; potential ecological risk assessment
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Fig. 1 Sampling sites for sediments in Hedi Reservoir
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Table 1  Reference values and toxicity coefficients of heavy metals

e Cu Cr Pb Zn Cd Hg
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Fig. 2 Spatial distribution of TN, NH," -N, TP and phosphorus fractional contents in surface sediment of Hedi Reservoir
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Fig. 3 Vertical profiles of TN, NH," -N, TP and OM contents in sediments of Hedi Reservoir
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0.9 DL . MRS BE S Z MW RI il T8 EN
M (e 2) , Horp 1P 5 NaoH-P 22 [R] 1 AH 56 14 i
15, 10 HCI-P 5 H AR 258 FAT HILTT A9 AH SRR AL
55 (IR B B E K. AP S TN TP K44 WP

WX Z ] f) IP Al NaOH-P & 2 SEA B E (P > BB W E WA (P <0.01).
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Table 2 Correlations between nutrients and OM contents of the sediments in Hedi Reservoir
TP P OoP NaoH-P HCI-P oM
TN 0.866 " * 0.916 " * 0.810" " 0.924** 0.576 " * 0.742%*
TP 0.939 " 0.923** 0.963 " * 0.615" " 0.792**
P 0.844 " 0.988 " * 0.710 " * 0.750 " *
oP 0.869 * * 0.437" 0.792**
NaOH-P 0.665" " 0.779**
HCI-P 0.659" "

1) * F A3l R AR REGEF 0. 05 F10. 01 A9 57K
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2.4 EEE SR SBEERGETN

TS M K 2R 45 AR AR TR 45 V8 )2, 1903A
DXAEREUJZ ] Cr 5 2 (0 AR A it I XK 38 2o e X
FEAR ¢ KSR R 2 MFRAT Cr TR 22 R (P <
0.05) ; Cu MYfw i & i e P IX AR 2 A
FERESEZREIFARE(P>0.05); FEAKIE
] Zn S f AR N B & 4 R h R (H 2 AR
ERZESEARRE(P>0.05),Cd A BE
JEEAERE U REE 0. 382 ~ 1. 048 mg-kg ™' 2],
H2 MFESmg 25 MR E (P <0.05),Pb
HTE 62.44 ~91.79 mg-kg ™' ZI8],2 ANEE S A& B
LZRARBE(P>0.05) ,Hg 7 2 ANFEAS ] & &1 2
SYERRE (P >0.05). Bk I HK TR &
SR R RI M R E B E W RRE W SO T
DIRBEE T R 2T 0 R R K VTR & 4 )8 15
YA INEE . 22 R ar A b A X Ce Fil He 1
RPN TR, M Cu.Zn Cd F1 Ph /)7 & #2
o DX A X, X 5 R AU AL Y 28 (8] 4 AR
A3

K PR R Z VIR & 8 e A S F VN
FH WA X Cr il Hg M EASGEREE ST
THPEX T Cu Zn  Cd A1 Ph D) J2 ik 98 X 75 T 199 3A
X2 S AP 45 R — 3. DL Tl AR DT
EEBEREETRANSL, SHERESBERE
SRS IR A . Cd > Hg > Pb > Zn > Cu > Cr, AL

Cd Fl Hg WP TEA GRS R AL > 40, J& 45 5 Ju i
B HAESRWAESER R /NT 40, )8 TR
fTs Gy, 2R B K R DR vh 5o o 4 s T A 32
B E TG Y, AR & B, Cd Hg  Pb % Cr . Cu.Zn
YR U Cd F He, I ARA HIEE SR
HTRENS TSR RS ELIRESGE
ZBHYIR 55 A Cd > Hg > Pb > Cu > Zn > Cr,
PIFE S Cd Fl He MV AR B fa B RECE &, 5 5
AR5 A o 1) B2 B A o 4 J I B2 TS e AR
JEE . AR DRI B XA P4 45 R — 3, R ed x
RIA R STk K, HO®: He, BUSRE , UL Tl 1k
IR i = 15 S (BN S S B e R A e 5
BEL(RI) <150,2 MHERAHZE AR, # 8 B i A
BfaHE WL RA L SAE N S PN 2
LRI ZE AT AL 15 3] 584. 9, J& 5 A= 8 A5 F L
6 A A B w3k B 636. 0, @ AR 5 AR A 1
B, X TG RA XE A ER. LIRR S HAEP
TN SR B R, FEEH T RE 1P Cd
1 He IIAEETE SoAH 2 /N F Tolk Ak § iy Ui R
my R FETENMS R E BT
Hakanson ™" 7EVE7E 2 251G FVEA b 5975 Y Wy Fh 26
Z T AW, BTN bR D AR TS 24 3 L% A 5
— ARUE, PP AT R bR T AT, 5 B M K 2 T
TV 25 3 SR 0 7 S B A 00, e 485 b 7K 28 0
TV T 4 I V5 Y R AT 75 5 | T A

*3 EERBEESRETMER"

Table 3 Potential ecological risk coefficients and risk indices of heavy metals in Hedi Reservoir

E; RI

WiH Cr Cu

Zn Cd Pb Hg

S1 S2 S1 S2

si 2 st 2 s1 2 st os Sl 52

VAT AL (LT UL e i i S S 1
VAR AR LI R N 2 1

1.73 1.53 5.93 6.38 6.02 6.43 46.1 53.9 17.9 18.4 43.2 36.8 120.8 123.4
2.05 1.82 10.5 11.3 10.2 10.9 411.4 481.2 12.4 12.7 138.3 118.1 584.9 636.0

1)S1 FRWNAKX, S2 FRidJEX
3 it

AH T B AR BITR KA 85 Hb K TR 8 57
A BT AR, H TN R TP % e T3
THF R YL AP S Ui b DX A% S8 | S SR P L
T S S KR A WL R B L A
Volvi ] ) 2. 1% ~9.7% , Koronia ] /) 1.8% ~
11.2% "' DL R B B VT AP R i i 2 A U0 1Y
2.69% ~13.36% " &5 (AR H T3 EAL 5 A b
XK ) K W R g SRR R B R R
K, A T2 E A9 Bort-les-Orgues KIE . EAe R T
T, JH P R e T ) I A b X TR K

TR AR TG AT 25 R A2 AR K AR TR F
FERE Y YR E 4R Cd A Hg (175 Y
BN H AL TR 4 R T Y S O AT 22 ). K
JEDURRYYE IR R BAT BB o 7 B AU 2 2
SEIK AL T AR A8 AR A by 4 305 14 V4 9 e
DX, KA SZ T8 S 0 15 Y O T L TR A R T
PEIE A 7K P fe RS UL, 2 B Al A
WG g WAk TR E SR, SFEUKEFIEY
(AR RO i F 2K PR b Ak B S AR b X
K AR K AR AR TR, AR S BRAR A L
PRI R4 DUR, K P DU BLR 32 FLT AL
ST R AR S AR TR H AR 3



44 SRARAR A . B UK EDURRY) S I7 68 S 8 6 i o0 A A5 YRR AE o B 1173
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FrER O RS MK . LA e i S OK R
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UURRW TP 5 2 1A e 55 Jug- b 93 000 5 A7 1) 58
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Fig. 5 Regressions of TN, TP, IP and OP to organic matter in the sediments of Hedi Reservoir
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