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Potential for Phosphorus Uptake by Bed Sediments and Its Response to Carbon

Additions in the Shiwuli River, Chaohu Lake Basin

LI Ru-zhong' , BAO Qin', ZHANG Rui-gang’, CHEN Hui

(1. School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China; 2. College of Civil
Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Surficial sediments were collected from five sampling sites in the mainstream of the Shiwuli River along an urban-rural
gradient in the Chaohu Lake basin during July 2017 (summer) and January 2018 ( winter). The total uptake (SPU, ), abiotic uptake

(SPU,,, ) , and biotic uptake (SPU,;.) of phosphorus by sediments were measured, and uptake responses to different carbon sources

(i. e., sodium acetate, glucose, and a mixture of both) were explored quantitatively through incubation experiments. The resulis
showed that SPU
carbon added, the mean values of SPU,,, were 3.016 wg:(g-h) ™' and 3.368 pg:(g+h) ™', and the average values of SPU

had obviously spatiotemporal variations across the five sites, and SPU,;, was higher than that of SPU Under no

live biotic *

biotie WET®
0.784 pg-(g+h) ™" and 0.323 pg-(g+h) ~' in summer and winter, respectively. Moreover, significant differences were found in

abiotic phosphorus uptake between the two months. In the presence of carbon addition, both the value of SPU,. . and the contribution

biotic
rate of biotic phosphorus uptake showed a distinct increase. In general, the magnitude and rate of biotic uptake of phosphorus by
sediments was highest when sodium acetate was added, followed by glucose, while the effect of mixed carbon was the worst. The
responses of biotic phosphorus uptake to carbon addition suggested that the uptake potential of phosphorus by sediments in Shiwuli River
was restricted by the carbon availability to some degree.

Key words : phosphorus uptake potential ; biotic and abiotic uptake; sediment; carbon addition; Chaohu Lake
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Table 1 Mean water quality indexes of the Shiwuli River

P TP SRP TN NH, -N NO; -N EC COD ORP

FFEA Jme-L-! Jme-L-! Jme-L-! 1 o -1 -1 pH
mg-* mg* mg* /mg-L /mg-L /WS- cm /mg-L /mV

1 0.95 0.57 15. 08 6.10 0.48 227.0 35.58 27.0 7.72

2 1.10 0. 89 25.72 12.74 0.98 459.5 24.98 19.0 7.80

3 1.09 0.75 24.92 12.26 0.78 224.5 33.97 51.5 7. 68

4 1.17 0.52 26.99 16.76 0.91 383.5 41.24 31.0 7.57

5 0. 87 0.51 22.21 6.57 2.54 445.5 27.81 40.5 7.63

2 RS TTE

2.1 RAESIE SRS AL

FRABFNRIE A | HEVS 1 B S I AR B DL R &)
B2 w17 3] L S K (1R T s W= ER T w2 R el
AV S ASRAESAL, 43 BT RIEGWIIUR CRAE S
1) . MR OO B I R R T e CREEA 2) |
UM B i A B0 CRAE R 3) | AL K TE A i)
B LU CRAEE R, 4) FLELTIAGH 1T L3 1 km 19 K
BRI CRAEAS).

2017 4E7 H(EZ)M2018 4 1 A (&%), 1E
AR 0.5 m® JuHE N, RE 3 AHRIZTIH
YkE, ISR AERZ AL K R MU R
PRI [ S SR, X BN SR i 5 43 ff
ORI R T B ers A 350, LA 4 Tl A B
Ab E{ERIAT | WFEE, 3t 80 H i 5 T4 iyl A g B
et
2.2 SRR

(1) BEFERTTIRI S & B e BT XAk

FERL, FORAE AR BE 2 g 5, 50 Bl
3ASEAT. BAE, 164100 mL .08, 5
A4 g ELHFETURY); RIS, 4351 mA 40 mL
BEHEEUR (0. 1 mol+L ™" NaOH, 0.1 mol-L™" NaCl),
Fera b 3 AN R A 3 ~ 4 T i AT A T
PER B 0. K 20 45 N € 5 CE T 25°C ., 200
remin T IR G A TR 16 h J5, FOE T 3000
remin ' ELOALHELL S min. BRI 2 mL, B H
HEA S0 mL H A, ARG ZIBE, FEM 1 mL
PUIR ML AR (100 g-L~") A1 2 mL %H B2 5 7% W (26
g L), MRHHRA], HE 15 min, WIE ISR
ERUeRE. X3 ASPATICAME, P TR AR AR 5
FrE IR RS &, BP SRPM. Hodr A&
IS R R S SRPI™, R N & 5 1 2R
SRP;.

(2) EFEIE VORI & A e B XAk
FERUTRR I s 8 FPLIe 7 %8, 1A= HSL Ak
TR, dLo BhOr g (K 2), BRI REL3 44T
B, M 100 mL B8, RIA4 g A
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AR EETLARY). BRZS FSE g UM A 40 mL 2818 /K
Gh, Hoe 8 Fhr A 20 mL 8532 (1 mg-L™
PO, -P, 50 mg-L "' CaCl, % M1 30 mg-L~" MgCl,
B ; Hh PO, -PEBUE B KH, PO, B — S e
Hil). XH, FREIMFEE2 AT 20 mL ZEIH#HK,
HERIMFTEAMAT 20 mL 100 mg-L~' Z 8
(LhCit), WESMFEE6 AT 20 mL 100
meg- LA (L Cit), HRTMERSMAT
20 mL 100 mg-L~" ZFRENFVE A5 HR S IR (P&
e VARILIRS, BLCeib). Hrb, 2.4, 6
N8 HEHAT 3 ~4 WA,
£2 ZRARGIH)

Table 2 Design of the experimental scheme

. AN PR
e (1 mg-L°") Wl (99.7% )
=H X X X

1 Vv x X

2 vV x Vv

3 Vv Y75 X

4 \ TR vV

5 Vv ket X

6 Vv ikt vV

7 Vv LTREN + HEbE X

8 Vv LTREN + F b vV

1) IR AR B IR 100 mg-L~" (L C ) VFER TN
F, x FIRAG

BT A B0 N 85 35 B 5 B T 30°C fH IR
FAETERE TSR 24 h. RS R)E, FIneS B OE
A 40 mL B4R O (A ), I8 RY . &
O, W FYER A BERR AR R . X 3 ASPATHCE 3
B, FRARSEA RS, 40550 h DR T 4R B il 5
HSRP™ (IR TR R IA B ) . KA
5 W & 2275 9 SRPIY | R I A AT B =R H
SRP™. KU IR AL uE , R IE 4 S5 TR
—EE T T A E DU T IS (0 R
i dw (F IR UE AU E T LS gt & 1E O SR R
).

2.3 FESSHTINR

UURIRE B TN SR Aot 7 40 10 A 72 0 5
TP % AR e ik EAT I 22 5 Ex-P 2R A EDTA
PRI, POIR MBREEIE ; Fe/Al-P 4% 18 SMT & ;
FHLTT(OM) 75 2R 2R Ak 55 (105°C HEAR LT
12 h, SRJGTE S50C il pRy4E 5 h) 3 pH R
pH THISE (K E R 5:1). BT HFRTEIURY
FIHW BRI, SR AR EE T (700 nm T
TG ME .

2.4 BRI A
TURL W Wl 1 W v AR B =K (1)L (2) 3

B 40 %
%:[19, 0]
( SRPi-nilia] _ SRP{%IFI )
P ) - we we 1
S Uhvc dW X t ( )
(SRP}" - SRP})
SPUkill - dw x ¢ (2)

1, SPU,,, Fil SPU,, 73 5l 278 TUAR M B 1) S Wz i
W FAE A OB T, pe- (g-h) 7' SRPEES R
SRP 7357 22 78 15 37 Wi A T A e A G 32 By
Wi, wg; SRPL AN SRPE 43l 36 7R 5 75 I A T
AFHA BT & 5, pg; dw SRR TR
T, g; ¢ FARIEIRME], h.

H1T SPU,, JEA Y S ARAE Y R FH A 45
A, T SPU, Sk 1 AR AR Wy WSO (-t BT BE AL
FRBEIT) DR A 22 2 T LR B ) A
Wik 11, AWHeHE SPU,,, , WA

SPUpie = SPU,. — SPU, (3)
2.5 HlEhbp

K Excel 3458 O Ab FRFN 25 0] B 3R R
H Mann-Whitney U #5660 BT 58 X 42 19 22 51,
P <0.05 FRFEARZE IR E, P <0.01 RRFEA
P e ETE

3 #HREIE

3.1 VIR AR

5 DR EFEMAERIZVURY N BEIE S K
HIEMERT, Wk 3. vTLAEH, T H B Ui
RBEG YA Y™ E, AW mEEEm T — R,
AR, iS5 208 & AR H, 48 R ZHORFE S A
UURI A DL S I AN, X 0] GE5 1% T
U B JE 2ok A F LI NMERE S 157K K
SEHERGE BT e E A . ARSI ER
P SRR A, B Bk S AR TR A 5T ) WO
EAE—E R R P 2 e, KET A
e, TR R O AN T8 43 B A WL
T AT BE S X REIR R 0 A oy M BR A 2 i B 7 A — E 1Y
FEL I 240

MK b5 ASREES Ex-P TN #ER N & 2
SR ETEZ, A3 R SR Fe/Al-P 1 TP
KGR ETEZ, Wi 1P WA . OM BRRAE
MO, R E EEEE TR 5 AR
VTR R & AP e Y 25 S, (EOREA &
L G B 2 B AR
3.2 BRI 1 B AN S e
3.2.1 BRI

AN TR A s 185 T2 T UL AR i %) S e v T 1
oL, W 1. PTUE S, R I TR R ST
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Table 3 Phosphorus forms in sediment and its basic physical and chemical properties
- Ex-P Fe/Al-P Ca-P P TP TN oM
DA ﬁ‘ e H
REE F /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ™! /mg-kg ! /% P
| " 31.52 218.94 544.25 758. 88 1 006. 45 1634.78 8.90 6.98
% 181.72 405.72 566. 25 571.07 1427. 67 1899.73 13. 00 7.96
2 " 22.45 166. 95 646. 03 875.79 1064.9 1846.78 7.70 7.60
£ 150.77 283.44 362. 69 567. 63 1317.63 2208.95 6.50 7.65
3 "2 32.76 201. 61 560. 75 762.32 1018.48 1811.45 6. 60 7.56
% 177. 18 240. 12 482.35 604. 08 1413.91 2076. 45 6.20 7.75
4 "2 43.9 398.98 459. 66 886. 1 1204. 16 1829.11 8.10 7.46
% 175.94 121.7 344. 81 521.55 1039. 12 2032.28 4.22 7.81
5 "2 27.81 309. 44 245. 1 702. 14 760. 6 2058.78 7.10 7.18
% 147. 88 117. 84 220. 34 410. 83 714.18 2297.28 2.91 7.84
12 10
O%H @il : )
_ 101 m%s 8RS 2% s 4%
= ES =
& 8 & =2
2 2 STIEAN
= = - »
S 6 =7
= = - ]
= S 4t HAN
S 4r e 2R e
w w - ] 4
HA N 4
) 21 EHAN 7
- HA N 4
HA N 4
0 o LLHEEN %
1 2 3 4 5
FAER ;
P - “ =
’ C B B R B R | @ re— g

i

WO -2 g 2 5. A Eéﬁm
FEAR 1 BRPEAS SPUM%ZI-UFE 24 HML@?
T SPU, AR, I TR A 5 F R
SRR T W A TR RBE S 1 1Y SPU,, W .2
FTHE 4 RS, RS 2 2RS4 B’J
SPU,, JEAK Y, W ToRFES S, BEAR, SREEA
FERMEA S B | AF W 2EFIFAN L, ﬁﬁm
R AR ERTE S, MRS 3 4 N E
IR & TAZE. TR T i X G shi
R, RIZUVIRI AN AE T S 2 N R sh i
M. RS R, AR 1, BE
B 9 SRAE A 4 R JZDTRRPRLEE 8 B b 4 ] s 10 JHC A,
4 ASRAE S g /N—2. i H, B R TGIs R TP
SRR AT PR (B 4E Ex-P Fl Fe/Al-P) & i,
RAE 4 AR fe sy, AR R 1 BRI TP
FA AT R AR (R 32 Fe/AL-P) BB B & F
HABRAE SR ILFRRE (R 3) , XAl REZ LR
KA AL SPU, 58 i e 19 35 22 A

52 ARMLEE, HE 4 DO ER) SPU, ERA A
FIFRE R K, BWRETURY R T B rr
fE. T H, TigREFLRELE, RS
Tl B R AT AT s P oo o AR EEARABL, BRI 2. 1
DR SPU,, fein, MIAPRR Z, LTREAFE

..r'

Fig. 1 Tolal potenl;al for phosphorus uptake by bedlmems fm}édch bamplmg site

IR AW A 1Hm?11{%€ﬁn@€i+?%@i§ﬁﬁ

1. W TANERR NS X R Y SPU,,, BUE AH 22

KRR, FWISMERR i AT T DU A B IR AR
K.

FERE LT, BEE RSN SPU,,,

M 1.950 ~ 8.489 pg-(g-h) ™', ¥I{H N 3.800

pge(g-h) ™", X FAWE N 1.770 ~ 6.853
wg(geh) ™', B A 3.691 pg-(g-h) ~'. ZE4NE

SEPORNZ T G A BRIRAR — 2% 52 N\ R A sh i i
BRMBE RIS, 585 % SPU,, 28k
TG 1.27 ~9.10 pe-(g-h) ™", ¥ K 3.143
pge(g-h) ', SARWFSEAE. Lotig 25" b 7oA
[ P I 28 BRI DR A B W SURRAIE R BV o]
RO SPU,, ¥ 23.0 pg-(g-h) 7', BRA
TR A 14.5 pg-(g-h) ™', A AMKN 12.5
pee(g-h) ™', mF T HERVIERY.
¥ H] Mann-Whitney U K5 367565+ F BT

SISO 1A T2 AR AT, AR R RS 2 A
3. RFEA2 F4 | SRAERL3 RIS SRFEAT 4 F1 5 F71E
Wi EZRIE(P <0.01) , HE RAEA Zlﬂ%ﬁﬁ'ﬂﬂ
AEZE(P>0.082) 3 AMUBEA RIS 4 TR

2 SRR E(P>0.151), i HREANGHE é&
PRI SIS ) 25 St AN B 3 (P =0.594).



2734 H

i

B 40 %

3.2.2  wEEYAEAEIRIK

AN TR AN JERS s Jn A% T %) B 1) =l A 0 W Ts
SPU,, TEBC VLI 2. Horpr ) SR TS s ( BPALES &
R IR M E 2 SPU,, 22 4ByE HT R 1. 190 ~ 7. 378

pge(g-h) ™', BME N 3.016 pg-(g-h) ~'; KFA4E
TGN 1.643 ~5.631 pg-(g-h) ", ﬁj{ﬁﬁ 3.368

g (geh) =, WHLRGL, &ZARAY WA T 0

8

B2 Bl
Bjj%6 OFRs

SPUin/ng-(g-hy™!
I

[

BN E N DU SR (R b A NSRRI E S NS
BT, B2 BKPIZR) SPU,, 215 F

119 ~ 7.44 pge(geh)™', (K 2.567
pge (goh) 7', SABFIEEC L. Lotig 551 153 %

b 5] ﬂ“cm Wi SPU, BIE M 24. 0 pg- (g+h) ™'
BRA TR 4 9.8 pg-(g-h) ™', HAWMEKN S50
pee (geh) ", BT T HLA R

SPUn/pg-(g-h)™!
e

(]

NN NN

NN |

e

1 2 3 4 5
RS FbEs
B2 &RAEACTIRIB T £ W RACHE NI A
Fig. 2 Variations in the abiotic uplak& polenllal for phosphorus by bedimenlb for each samphng site _."' _-__. -

WKL VSR S BB I 0] 5 AN SRAE A SPU,, 7
LIS SPU, KRN, BIEL 5 6 SR AF 5 4T
smm&%a?gmau,zéw*#ﬁM‘%ﬂ
m?ﬁ@mﬁﬁ ﬁT %m¢m#ﬁ%zmjr
(L 2 B H 4 ﬁﬁwwwmﬁﬁﬁﬁ‘m
BRRRE 45, 4 E’JE% SPUMHHELm$%§9M Hotd 4

b*#ﬁ,%éﬁ##ﬁlwﬁﬁm &fﬁmz
WA R 2 . T
9 M 9 A B R T R
ST | IR 5 1 R 5 (08
Sl T B, e RN
AT, LR (1 T 7 2 X 1 SR RE

AR LTS BAT. T FL, T RIS B MURFEA 4. 5 ARBE AT E R SPU,,,,

A7, ﬁb%%ﬁﬁn H5EXF SPUklu,-?/ﬂl'ME/J\ BT
ﬁ&ﬂfﬁxﬁki%%ﬁzﬂ*ﬁﬂ%&ﬁ A S A2 RV .

LAY T 0 25 S T 2 SRR, R
ST RN, SRR 1 FI 4, REEA 2 M3, RAEA 3
IS A e 22 F 1 (P <0.01), HE REEAS
ZHESWHANEE(P>0.074) ; £ REEEEMT
HRZHEFHBMARE(P>0.257); . LMWEMH
A YO AR B 25 (P =0. 026).
3.2.3 @YK

5 A RAE AL TR 4 A Py WO 155 D DL
K 3. WERk, HFEREREEL 3 19 SPU,,, B8 & T2

4

B B HE
| Bz

@ 7 &

o iRk

SI)Uhi.ni..-"Pf,-l'(g'h ) 1

FHER

J90.072 ~ 1.710 pg-(g-h) !
pg-(g-h) ™'y X FARAL I BN 0.126 ~ 0.951
pg-(g-h) ™", YK 0.323 pg-(g-h) ™', 5
TN O i a8 - REST AT AL 7/ IS o U R = R
FHIE.

AR, TEAMIMERIE RIS IE T, 5 RS A
Y sers SR B T AL AR AR RRE , BYSIn
FRENEY SPU,, . B =, BSINEIZRRRZ , BOMRE %
WY SPU,, . e I, TS IS 0k 5 3 AR A AS U5 i
B B A= R v T T e, (B LR A AN R AR A
WO DU P 0 A= W WS 7 4 T B AN R, T

2.0

, YAH A 0.784

&%

in
T

SPUbimic/ng-(g: h )_l

05

B3 BRESGTREN S REE N TLER

Fig. 3 Variations in the biotic uptake potential of phosphorus by sediments for each sampling site



6 ANEAF . BT T BT ORU R TR T SO SIS A T ) 2735

HE | &F#unt. SE Tt 20 T3 1 A ) R AT TS 3 6T A1 e 114 iy 2850

SREES L FCRAE S S ZRIfFE B 225 0E 2R, o SPUL, FR i T B 455 5% W A A1 IR sk 1)
(P=0.005), *#m3ﬂm#m5;*ﬁm4ﬂ% YA ST, pgs (geh) Tty SPUL, L RGN T
FESS S Z B ERAF A 3 2= (P <0.05) , WS T TS ST, e (goh) ' 5 ANSRARE
SREE R Z AN 22 AR E.(P > 0. 083). 54%# SLUCERI B 0 A 0 W ST 1 X6 B 05 e %) i g 75 ¢
ST RESIBRIE RN SRR T Z RIAEAE . W 4. AR, A=Wy WRuscis o XoF 2 T B %) o 7 A f
FEFME(P=0.010), BINZBRMFIT RS ek LGRS, T IR A B R 1 i iy
BB Z MAERFEZRE(P =0.019), MHE &35 WH, KREHERFEHELTRHVKEETE
BHFRZBZERENARE (P >0.059). &k = of LIS, B K ZHCRFE S TURY ik
b, B AWZET Z B A Y Weong i (18 A S0 R AT 3 6 AR B4 i 92 35507, R L X 2
225K (P =0.055). PRGN P, 2R BT DR 8 14 2 W W MR A7 AR

AWk (SPUL:T — SPUY. . )/SPUL... x 100% — 7 A A S o 1

F4 SNERR NIRRT S BB %

Table 4 Influence of carbon additions on the biotic uptake potential of phosphorus/%

B 033 KA1 Kb 2 KA 3 RAEL 4 AR
LRENTE I 68. 42 379.97 100. 00 T, 7419 1 609= 16} I
ES A PR T 26.32 159. 99 33.33 45.16 .-,3"50 03..
IRA IR 21.05 o 6000 22. 22 = 12. 90 : 250.02.
L IRV 54.37 1125. 14 300,01 - 1250.00 3()5’62 ]
&7 MR 8764 875. 11 150:00° 166167 200. 01 4
..-(ﬁ% WA /-8.37 225,03 50 00 133. 34 100 01,
— e 4 &7 — i LI ]

£

33‘%%%%%%mez ) Y ﬁ#i%ﬁLﬁﬁ,%ﬁ%@é.@%ﬁﬁrﬁ%y

RIS BRI T 2 4 5 AR e

FEAT 3 IO A Tk 1 i 409% 22, I

W*mmﬁmW4T$§M%ﬁ%%§ﬁﬂ5*~ ZIWOEONAL S A B e A R
m§§m¢%%#¢%wwﬁm$@@ﬁwﬁ ST, 18 0 A 5 AR A R TR R 4

3.41% ~39.97% (¥ K 21.55% Y 60. 2300 &

96. 59%(ﬂjfﬁj7 78.45% ), KT N 4.58% ~

3.98% ~35.21% . 64.79% ~96.02% , SAH5EAE
WHEIT. Aldridge 25V EFXF 540 BiF A= A W RE T B 52

14.45% (1H % 7.48% ) N 85.55% ~95.42% (M1 goppise el B/ WGt 2R 12 30% | ik

. T 0 M L
{4 92.52% ) , WP+ BL{R0 0 FR 40 ol iz A = 2ok He IR TR R 5k 70% LA b, Stutter 26080 7 X6 L 3
80 50
B BRI @ LAk 0%
2 et a fidge o ' o 40f
3 z 3
= g _ = 30|
= 3 o
= a0t N o
: 9| S .l
- N =
g o} N g
=7 =2 R ot
H N
=7l N
0 Szl N 0
! 2 3 4 5 I 2 3 4 5
120 120
PR AF
< 100 f < 100 )
3 ¥ = H oY H.
< osof = 80 L Hp H AN Bp
= = =7 27 NZ7
“, =% =z SI=Z
= 60t - E 60 | B =7 M=
= SN : B N H
& 4 g § E w s £ Eé
b HAE N i =% N B
= 20t HA N T 20 LA E? § 27
HA N £ N B
0 NS S o LEHE izl NIz 2
! 2 3 4 5 I 2 3 4 5

FAELL
B4 FRAEPFERESBHNENSEENRERHETN

Fig. 4 Changes in the contribution rates of biotic and abiotic uptake of phosphorus at each sampling site in different seasons

FHEsL



2736 7N 5%

oo 40 %

FRAN B A EW AR YR T, S8R A4
YIRS R 37. 5% | ARAEYIWICR R 62.5% . (B
A 2EH R BUE YW TR R i 3 S,
Lottig 51" & BUAE OB Hr 13 50 AL 1) 1 T W s 78
W, 29 50% LA B SCER R B T AE 1 R

TERINT CIRAE , 5 ARSI E B
TURW 85 19 A= 0 W M BT ik %, 43 5136 20.31% ~
55.09% (¥I{E K 42. 40% ) F1 16. 48% ~42. 83% (1
B4 23.99% ) ; WIS, H2BMARNLEY)
TR 5K 14. 05% ~48. 01% (418K 30. 09% )
1 12.86% ~35.33% (¥IEH 19.06% ) ; LA LR
BPRIVR A TR B VRV S AN IR I, A5 3 0 5 R A
Z LW TTIRR A SN R 11, 12% ~46. 48% ({H Ky
26.83% ) F1 8.30% ~ 13.77% (HIM{EH 11.84% ).
52 |, Khoshmanesh A L2 AR S Y M TR A R BT T
b R B, Y DA R i, A R A T Rk R AT
DL 0T 9 9% TR b T2 40% 5 1 24 DL R TR K
i, A= STk ) AT DA — 20 ik B 45% , H))
U A - SO (S O =T .
Khoshmanesh 2230 | 3k — BG4 72 4k ] g 2 A
R RE R R T AR A K, PR AR KW
CO,, /KR pH AERFIK, FBOTAY ORI B
(8 S, SO A A I BE S 5 1 2 R
WS R R A RO A MR B (PAO) A4
KARMA R, TR e m £ 5 TR
Y BB

UEAh, A% e R S s A R S A AR R Y
KFR. — i, Ex-P, Fe/Al-P 255, F oA Pl
FR 20 DR R v A A R A e R
FERBET B ELE B, Rl R W A AR AR A
W BT R R. Bk U, AR T BT IR S B T
], 5 SRR A2 BN IS N 2 12 a0 0 U RS )
(4 A W AL R SR A e, N IR IR 2, iR N
TR 5 4 4 TR VS YA OB 1) A 4 T WAL T R R
A

4 Zig

(1) T H BT E 5 e ™ i, AT HLJS
XA, HUUBY AR, BRA LR S =
FEA I 35 B3R £ 6 B FRAE .

(2) . B R 2 UORR W 1) A 4 e WA g
EACT AR WM, Hoh 3 2 A AR A v
T ¥ 4y Bk 0.784 pg-(g-h) Tt F 3.016
pee (g-h) ™', A=A Y FEE A YW s 1 44E S
24 0.323 pg-(g-h) "'F13.368 wg-(g-h) .

(3) FNBEBRE AL AT LR T+ B TR

BRI LE Yy, R AR i AR D R AE DT
AR P B A IR LA TR BN Tty Sk B i 2k
Rfp 2, HUCEHER, RS W5 RS
WAV IR AT X 55

S 3Lk

[ 1] Maitra N, Manna S K, Samanta S, et al. Ecological significance
and phosphorus release potential of phosphate solubilizing
bacteria in freshwater ecosystems[ J]. Hydrobiologia, 2015, 745
(1):69-83.

(2] XME, |7, 2580, 55 EAANR BV ZOK R DU B &

FEE BB RGBT J]. BRBERE, 2018, 39(4) : 1608-
1615.
Liu J, Lei D, Li Q, et al. Characteristics of phosphorus fractions
and phosphate diffusion fluxes of sediments in cascade reservoirs
of the Huangbai River[ J]. Environmental Science, 2018, 39
(4): 1608-1615.

[ 3] Khoshmanesh A, Hart B T, Duncan A, et al. Luxury uptake of
phosphorus by sediment bacteria[ J]. Water Research, 2002, 36
(3):774-778.

[4] JaisiD P, How Y, Stout L. M, et al. Modeling of biotic and
abiotic processes affecting phosphate oxygen isotope ratios in a
mineral-water-biota system [ J ]. Water Research, 2017, 126;
262-273.

[ 5] Jaisi D P, Kukkadapu R K, Stout L M, et al. Biotic and abiotic
pathways of phosphorus cycling in minerals and sediments:
Insights from oxygen isotope ratios in phosphate [ J ].
Environmental Science & Technology, 2011, 45 (15) . 6254-
6261.

[6] Sutter M I, Demars B O L, Langan S J. River phosphorus
cycling: Separating biotic and abiotic uptake during short-term
changes in sewage effluent loading[ J]. Water Research, 2010,
44(15) ; 4425-4436.

[7] MengJ, Yao Q Z, Yu Z G. Particulate phosphorus speciation
and phosphate adsorption characteristics associated with sediment
grain size[ J]. Ecological Engineering, 2014, 70 140-145.

[ 8] Mangadze T, Bere T, Mwedzi T. Epilithic diatom flora in
contrasting land-use settings in tropical streams, Manyame
Catchment, Zimbabwe[ J]. Hydrobiologia, 2015, 753(1) : 163-
173.

[9] Wan]J J, Liu X M, Wu C X, et al. Nutrient capture and
recycling by periphyton attached to modified agrowaste carriers
[J]. Environmental Science and Pollution Research, 2016, 23
(8): 8035-8043.

[10] Scinto L J, Reddy K R. Biotic and abiotic uptake of phosphorus
by periphyton in a subtropical freshwater wetland[ J]. Aquatic
Botany, 2003, 77(3) . 203-222.

[11] McCormick P V, Shuford III R B E, Chimney M J. Periphyton
as a potential phosphorus sink in the everglades nutrient removal
project[ J]. Ecological Engineering, 2006, 27(4) : 279-289.

[12] Wolfe Il J E, Lind O T. Phosphorus uptake and turnover by
periphyton in the presence of suspended clays[ J].
2010, 11(1): 31-37.

[13] LuHY, WanJJ, LiJY, et al. Periphytic biofilm; A buffer for
phosphorus precipitation and release between sediments and water
[J]. Chemosphere, 2016, 144 . 2058-2064.

[14] McDowell R W, Elkin K R, Kleinman P J A. Temperature and
nitrogen effects on phosphorus uptake by agricultural stream-bed
sediments[ J]. Journal of Environmental Quality, 2017, 46(2) .
295-301.

Limnology,



6

PUNEAF BT T BT TORU R R TR T SO SIS R T )

2737

[15]

[16]

[17]

[18]

LiSS, Yuan Z W, Bi J, et al. Anthropogenic phosphorus flow
China [ J].
Environment, 2010, 408(23) : 5715-5722.

S, R, FORE, GF. IS ST IR AR A
UG YHIE e A 25 R 20 [ 0] AR ALK AR HLUR S 23]
(FASBERR) | 2017, 38(3) ; 27-34.
LiR Z, Qin R B, Gao S D, et al.

characteristics and ecological risk of nitrogen pollution in the

analysis of Hefei City, Science of the Total

Investigation on the

streams across the ditches in a urban-rural fringe[ J]. Journal of
North China University of Water Resources and Electric Power
(Natural Science Edition) , 2017, 38(3) . 27-34.

2N, BROH, RIS, AF. BT T R A T
DB BTG YRR R 1], FRBEREE, 2019, 40(1) .
211-218.

LiR Z, Que F X, Xiong H B, et al. Nitrification rates and
pollution characteristics of sediments with different geomorphic
features in the Shiwuli Stream, Chaohu Lake basin [ J ].
Environmental Science, 2019, 40(1) . 211-218.

s, 20, AR, . B R ABE S
AR A A BNELT]. FEER A, 2012, 33(5): 1503-
1510.

Li RZ, LiF, Zhou A ], et al. Distribution and bioavailability of
nitrogen and phosphorus species in the sediments from Shiwuli
Stream in Lake Chaohu[ J].
(5): 1503-1510.

Lottig N R, Stanley E H. Benthic sediment influence on

Environmental Science, 2012, 33

dissolved phosphorus concentrations in a headwater stream[J].
Biogeochemistry, 2007, 84(3) : 297-309.

BN, WA, B, AF. AR PRSI R RAE R R B
B A Y- R s s o i [0 ] BREERESE, 2017, 38
(8):3235-3242.

[21]

[22]

(23]

[24]

[26]

LiRZ, Ye Z, Gao S D, et al. Biotic and abiotic uptake of
phosphorus in benthic sediments of suburban streams under
intense human disturbance scenario[ J]. Environmental Science,
2017, 38(8) : 3235-3242.

Gibson C A, Oreilly C M. Organic matter stoichiometry
influences nitrogen and phosphorus uptake in a headwater stream
[J]. Freshwater Science, 2012, 31(2) ; 395-407.

Schade J D, Macneill K, Thomas S A, et al. The stoichiometry
of nitrogen and phosphorus spiralling in heterotrophic and
autotrophic streams [ J ]. Freshwater Biology, 2011, 56 (3) .
424-436.

Aldridge K T, Brookes J D, Ganf G G. Changes in abiotic and biotic
phosphorus uptake across a gradient of stream condition[ J ]. River
Research and Applications, 2010, 26(5) : 636-649.

Khoshmanesh A, Hart B T, Duncan A, et al. Biotic uptake and
release of phosphorus by a wetland sediment[ J]. Environmental
Technology, 1999, 20(1) . 85-91.

RS UL, WA, AF BRI EL K TR K &
GV B S KRR /3BT [T]. BREFRL, 2016, 37
(2): 548-557.

PeiT T, Li R Z, Gao S D, et al. Phosphorus fractions and
release risk in surface sediments of an agricultural headwater
stream system in Hefei Suburban, China[ J]. Environmental
Science, 2016, 37(2) : 548-557.

T, BRERFIHT, A0, . R Rl i &2 iRy BHE
O RA RN ORI NI )], SREERY:, 2019, 40
(1):219-227.

Ding Y, Ouyang L L, Shi Q, et al. Distribution and bioavability
of phosphorus in surface sediments in megalopolis: A case study
of Chengdu[ J]. Environmental Science, 2019, 40 (1) . 219-
227.



HUANJING KEXUE Vol.40  No.6

Environmental Science (monthly) Jun. 15, 2019

CONTENTS

Concurrent Measurement of Wet and Bulk Deposition of Trace Metals in Urban Beijing

+ ZHANG Guo-zhong, PAN Yue-peng, TIAN Shi-li, et al.

Concentration and Ecological Risk Assessment of Heavy Metals in PM, 5 Collected in Urban and Suburban Areas of Beijing «-+++reeeeereresvreerers XU Jing, LI Xing-ru, ZHANG Lan, et al.
Secondary Aerosol Formation in Urhan Shanghai: Insights into the Roles of Photochemical Oxidation and Aqueous-Phase Reaction «+++++++++ GAO Jie, QIAO Li-ping, LOU Sheng-rong, et al.
Secondary Inorganic Pollution Characteristics During Heavy Pollution Episodes of 2017 in Tianjin = +-«+sxesessessersesesssennensssnsnsnnsinsnnenns XU Hong, XIAO Zhi-mei, CHEN Kui, et al.
Characterization of PM,, and PM, 5 Source Profiles for Emissions from Nonmetal Mineral Products Manufacturing Processes ++++++++++ ZHAO Xue-yan, YU Gao-feng, WANG Xin-wu, et al.
Characteristics of Component Particle Size Distributions of Particulate Matter Emitted from a Waste Incineration Plant -+ *+ YU Zhuo-jun, WU Jian-hui, ZHANG Yu-fen, et al.
Characteristics and Source Apportionment of Carbon Components in Road Dust PM, s and PM,, During Spring in Tianjin Derived by Using the Quadrat Sampling Method ++e+esseeeeeseeseseeeees

MA Yan, JI Ya-qin, GUO Ji-liang, et al.

YANG Su-ying, TIAN Zhi-jie, ZHANG Tie-ning, et al.

Atmospheric Pollution Characteristics and Inhalation Exposure Risk of Nitrated Polyeyclic Aromatic Hydrocarbons in PM, s at the Ningdong Energy and Chemical Industry Base, Northwest
China LIU Pan-liang, JU Yuan-li, MAO Xiao-xuan, et al.

Urhan Aerosol Hygroscopicity During Haze Weather

Health Benefit Evaluation for PM,, and PM, 5 Pollution Control in Zhengzhou, China, 2014-2016 HAN Shi-jie, WANG Jia, YAN Qi-she, et al.
Spatial-temporal Distribution of Aerosol Optical Depth and Its Main Influence Types in China During 1990-2017 «+sxtereeesersserennsessnenneees LIU Ying, LIN Ai-wen, QIN Wen-min, et al.
Research on the Pollution Characteristics and Causality of Haze-sand Air Pollution in Beljing in Spring +-«»«+sresresrereseerenneneeens WANG Yao-ting, LI Qing-chun, ZHENG Zuo-fang, et al.
Vessel Emission Inventories and Emission Characteristics for Inland Rivers in Jiangsu Provinge «+:ereeseeeserersmsenienensininenennenns XU Wen-wen, YIN Cheng-qi, XU Xue-ji, et al.
Atmospheric Nitrogen Dioxide, Nitric Acid, Nitrate Nitrogen Concentrations, and Wet and Dry Deposition Rates in a Double Rice Region in Subtropical China -+
............................................................................................................................................................ OUYANG Xiu-gin, WANG Bo, SHEN Jian-lin, et al.
Characteristics of Stable Isotopes in Precipitation and Moisture Sources in the Headwaters of the Yangtze River «+:+reeseeeeerereeeeees WANG Shao-yong, WANG Qiao-li, WU Jin-kui, et al.
Historical Trends of Atmospheric Trace Metal Pollution in Northern Guizhou Province as Reconstructed from Alpine Lake Sediments ««+«+seseersenseeseneneninimniensnnininisne
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ LIANG Meng-yao, LIU En-feng, ZHANG En-lou, et al.

- LUO Ya-dan, LIN Qian-hui, JIA Fang-li, et al.
Pollution Characteristics of Microplastics in Migratory Bird Habitats Located Within Poyang Lake Wetlands LIU Shu-li, JIAN Min-fei, ZHOU Long-yin, et al.
Use of the Nitrogen/Carbon Ratio (N/C) and Two End-Member Sources Mixing Model to Identify the Origins of Dissolved Organic Matter from Soils in the Water-Level Fluctuation
Zones of the Three Gorges Reservoir  +«+seeseeessssrersersetntntneninin ittt JIANG Tao, JOERI Kaal, LIANG Jian, et al.
Effects of Photosynthesis of Submerged Aquatic Plants on CDOM in a Karst Water System: A Case Study from Xueyu Cave, Chongging, China »«esseesesserseresemenensnneninininns
............................................................................................................................................................ FAN Jia-xin, JIANG Yong-jun, HE Qiu-fang, et al.
Indicators of Groundwater Evolution Processes Based on Hydrochemistry and Environmental Isotopes: A Case Study of the Dongyuan Drinking Water Source Area in Jiman City «++vesveoveeeee
ZHANG Ya, SU Chun-li, MA Yan-hua, et al.
ZHOU Jin-mei, JIANG Zhong-cheng, XU Guang-li, et al.

Distribution Characteristics of Microplastics in Qingdao Coastal Beaches

Water Quality Analysis and Health Risk Assessment for Groundwater at Xiangshui, Chongzuo

Chemical Characteristics of Groundwater and Material Sources Analysis in Buckwheat Field, Yunnan Provinge =~ «+eseseereereeesenee ZHANG Yong, GUO Chun-qing, ZHU Yan-guang, et al.
C and N Transport Flux and Associated Changes of Water Quality Parameters from a Multiscale Subtropical Watershed in the Poyang Lake Area -+++ LU Yao, GAO Yang, JIA Jun-jie, et al.
Pollutant Transport Analysis and Source Apportionment of the Entire Non-point Source Pollution Process in Combined Sewer Systems «++++++- FANG Jin-xiu, XIE Wen-xia, ZHU Yu-xi, et al.
Nitrogen Removal Efficiencies from Road Runoff by Dry Grass Swales with a Shallow Substrate Layer «+«+«ssetseeeresereneniencnennininenennenne DUAN Jin-kai, LI Tian, ZHANG Jia-wei
Migration Characteristics of Manganese During Rainfall Events and Its Impacts on Water Quality in a Drinking Water Source Reservoir  ++++ DENG Li-fan, HUANG Ting-lin, LI Nan, et al.
Potential for Phosphorus Uptake by Bed Sediments and Iis Response to Carbon Additions in the Shiwuli River, Chaohu Lake Basin «++++ LI Ru-zhong, BAO Qin, ZHANG Rui-gang, et al.
Sources and Distribution of Phosphorus in Sediments of the Jinpen Reservoir ««+s«sssosseresesenemsmntnennimninsnninn s MAO Xue-jing, HUANG Ting-lin, LI Nan, et al.

Water Quality Characteristics and Distribution of Bacterial Communities During Thermal Stratification in the Miyun Reservoir =+ WANG Yu-hing, WANG Xiao-yan, PANG Shu-jiang, et al.

Relationship Between the Vertical Distribution of Nutrients and Bacterial Community Structures in Sediment Interstitial Waters of Stratified Reservoirs with Different Water Temperatures

..................................................................................................................................................................... WANG Shen, ZHANG Si-si, XU You, et al.
Accumulation Characteristics and Release Regularity of Nutrients in Sediments of a Surface-flow Constructed Wetland After Long-term Operation ++«+«++s+ssssessessessensssnenensnniencneennes

------------------------------------------------------------------------------------------------------------------------------------------------------------ ZHU Yi-meng, JIANG Cui-ling, ZHU Li-qin7 et al.
Application of Goethite Modified Biochar for Arsenic Removal from Aqueous Solution —««+s++s+sssessereersensnmmenensininensnnineniens ZHU Si-hang, ZHAO Jing-jing, YIN Ying-jie, et dl.

Effects and Mechanisms of Methyl Orange Removal from Aqueous Solutions by Modified Rice Shell Biochar ««+s«+ssssereeseseeserenenienicnenininnenn SHI Yue-yue, SHAN Riu, YUAN Hao-ran
Performance and Membrane Fouling Properties in an Anaerobic Membrane Bioreactor for Salty Wastewater —««oeseeeeressressennssiineen YAN Huan-xi, XU Zhen-yu, JIN Chun-ji, et al.
- WANG Xiao-dong, WANG Zi-wen, CHEN Ming-fei, et al.
WANG Rui-xin, CHEN Jing, WANG Xiao-jun, et al.
GUO Yao, LI Zhi-hua, YANG Cheng-jian, et al.

Pollution Characteristics and Enhanced Removal of Organic Phosphorus in Effluent from a Wastewater Treatment Plant

Effects of Alkalinity on Partial Nitrification in a Zeolite Sequencing Batch Reactor

Effects of the Physical Structure of Activated Sludge on Respiration Processes

Performance of an Aerobic Granular Reactor Treating Biogas Slurry from Pig Farm - e LIAO Jie, YE Jia-qi, ZENG Zhi-chao, et al.
Spatial-temporal Characteristics and Driving Factors of Greenhouse Gas Emissions from Rivers in a Rapidly Urbanizing Area «+-+ LIU Ting-ting, WANG Xiao-feng, YUAN Xing-zhong, et al.
Influences of Biochar on Pollutant Removal Efficiencies and Nitrous Oxide Emissions in a Subsurface Flow Constructed Wetland +++++- DENG Chao-ren, LIANG Yin-kun, HUANG Lei, et al.
Effects of the Veterinary Antibiotic Sulfamethazine on N,0 Emissions and the Associated Microbiological Mechanism in a Rice Field =~ «+eeeeerereeeees WU Jie, LI Zhi-lin, XU Jia-ying, et al.
Effects of Different Levels of Nitrogen Fertilization on Soil Respiration Rates and Soil Biochemical Properties in an Alfalfa Grassland -«+-+-++++++ HU Wei, ZHANG Ya-hong, LI Peng, et al.
Spatial Distribution and Risk Assessment of Heavy Metals in Soils from a Typical Urbanized Area -+ - -+ HE Bo, ZHAO Hui, WANG Tie-yu, et al.
Accumulation of Heavy Metals in Agricultural Soils and Crops from an Area with a High Geochemical Background of Cadmium, Southwestern China »««+«+«sessessersesssmmeneneneniencneennes

............................................................................................................................................................... LIU Yi-zhang, XIAO Tang-fu, XIONG Yan, et al.
Spatial Distribution Characteristics and Source Apportionment of Soil Heavy Metals in Chinese Wolfberry Land Based on GIS and the Receptor Model = «+«+essessesserseeeemenensininnnnens

-+ BAI Yi-ru, ZHANG Xing, ZHAO Yun-peng, et al.

Spatial Distribution and Pollution Assessment of As at a Small Scale in Agricultural Soils of the Karst Region WANG Hua, LIU Xiu-ming, LIU Fang, et al.
Soil Aggregate Stability and Its Stoichiometric Characteristics in Robinia pseudoacacia Forest within Different Vegetation Zones on the Loess Plateau, China «+:«ssessesseseeesenesssenenenenes

........................................................................................................................................................................ QU Qing, XU Hong-wei, WU Xuan, ef al.
Straw Returning Plus Nitrogen Fertilizer Affects the Soil Microbial Community and Organic Carbon Mineralization in Karst Farmland -+ XU Xue-chi, SU Yi-rong, WANG Gui-hong, et al.
Effects of Biochar Application and Ageing on the Adsorption of Antibiotics in Purple Soil YIN Wen-min, GUAN Zhuo, LIU Chen, et al.
Ammonia Oxidation in a Neutral Purple Soil Measured by the I30-DNA-SIP Method — ++eveesereseressemmsessmsmninniciensiniiciens s LIU Tian-lin, WANG Zhi-hui, YAN Xiao-juan, et al.
Effects of Silver Nanoparticles and Silver lons on Soil Nitrification Microorganisms and Ammoxidation +««+ssssesseseesesremresssesenennenisinnenns WU Ling-li, ZHANG Xu, SHU Kun-hui, et al.

Insight into the Process of Mn-ANAMMOX in Soils of Agricultural Drainage Ditches
Effects of Different Concentrations of Tetracycline in Sludge on Ammonia Oxidizers During Vermicomposting

CHEN Shi, LI Zheng-kui, QIN Yun-bin, et al.
WU Ying, HUANG Kui, XIA Hui, et al.




	封面
	封面
	中文目录




