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Impacts of Multiple Disturbance on Migration and Transformation of

Endogenous Phosphorus in Lake
CAI Shun-zhi, LI Da-peng”, WANG Ren, LIU Yan-jian, XU Yao, YU Sheng-nan, HUANG Yong
(Department of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract: This work aimed to clarify the influence of multiple disturbance factors on the migration and transformation of endogenous
phosphorus. In this experiment, the sediment of Meiliang Bay in Taihu Lake was studied as the major research object. With the help of
Rhizon sampling technique, Unisense microelectrode system and so on, this experiment studied the change regularities of dissolved
oxygen between sediment and water interface, different forms of phosphorus and iron ions under disturbance. The results indicated that
the dissolved oxygen content in sediment decreased in the presence of Corbicula fluminea as compared with the control experiment.
Disturbance made the peak area of DIP in interstitial water to migrate from 3-4 ¢m to 4-5 ¢cm, which suggested that the “active region”
of DIP regeneration went deeply into sediment with the appearance of Chironomus plumosus and Corbicula fluminea. Meanwhile, the
existence of Corbicula fluminea and algae further reduced DIP in the interstitial water. That was because the released NH,Cl-P was
transferred to phosphorus in overlying water and Fe/Al-P. With the increase of disturbance factors, the transformation ratio from
NH, CI-P to Fe/Al-P also increased gradually (from 44% to 59% ).

Key words : multiple disturbance; endogenous phosphorus; migration and transformation; Corbicula fluminea; Microcystis aeruginosa
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Table 1  Physico-chemical properties of sediments and overlying water from the sampling point
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I H EKK/ % Bk LOL/ %
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JEUR — — — — — 52.37 7.02 0. 440

1.2 S5k

ARSI B SR BTG R R DL IR 1, B 57
BRRNAPLIEES (K 20.5 cm, W42 ID 8.4 cm) ,
JE TR FIAR B ZE 25 B 5 A RE B A 42 %% Rhizon [B] KR
FE#% ( Rhizon core solution sampler) /N, F i
FHER K B % £t

FH 400 H 4 Jm 0 SR 4R K 1Y b8 K %, B
PRI AE YD B S 0 EAEDK AR R Je A E AR
BRI BBK. REMUIRRYI A FESE T LU T Ab 2
EANHERERZ 10 om BT YIS 5 )2, )2 2
em , A A2 A DT AR ) W R TE Ta] — A v K %A IR
Vet 60 H 4 il LAER 25 H b il AT A 4 ARt
R B 0 5 R TCRRIITR 1, 42 JEOR 2 A 85 57
B, I YR BT - K S ) e A AL SR
JE s s BEKEI B YE EER IS AT REA R 2
Ye s HE AR B B R V8- /K ST Y- A
A ORI 256 ZOR AN R] ) JiE Yo A R A 55 97 K 1
W IF KA N IR G EBDK G 7 RS
SKXS R KBRS HUE SR 16 d, iHIRIERRE .

TESS 14 d R T B ATE , B -7k S e f
Sedr, e BE IR FFARE s L BEK 945 5 3R Eh ik
JEGRFRRAE . G IR i O DR B AL 7 D8
FERE BT 258 2 7 (A5 RAE LA T8 7K BT LA
T1.5.2.5.3.5.4.5.5.5 cm A (S BERAERT F

1~2.2~3.3~4.4~5,5~6 cm BWEBIK, F
FEAPHEFIE 1 em, i T7E 0.5 cm 4046 A ) Rhizon
KHEE G R IER TR RZ Ve T2, Bk
F0.5 em AEFEC 1 ~2 em [8) B AK 59 70N FL 8 B B
1) , ¥ Rhizon [A] B 7K RAEE AL FL A B I 4 A B
FEAEREFUEA (/L DAARAIE 58 42 % 3 4l AR E R
KRR R, B i A5 0 15 R R RE A B 5S B[R]
W, By 1R 320 A VR G (4 52 ). [) B B 2
BRI 4°CARAT B R B T 3,
YERSCH ] BB K b 78, b T S 560 25 S o nf
5B OPATIEE RIS A 15 ARAERR A BIE I
SCG . 3R T BRSCEG AL (ESL) | 3 AR T EL A
P RSB (ES2) | 3 W T3, #70
g AT A P Eh 4l (ES3) . 3 AR A T,
Iy L AN L AP Bh AL (ES4 ).

FESR 17 d, PR TH PERSR AR 04l B, 4 A4
B(ES2, ES3 . ES4) 4 FEH AR 2% 55 i F2 I
4y (B SR AR B0 Hoh RO B
B ( Chironomus plumosus ) %)) HL | 26 K 22 B0+ BC 4h
AR FTFLAS AR T, 2 /N i I o i R T T AL
BRI B B TR Rkl R A TS
PR Ll AR | SR S5 W A B 77 45 i e 2 % 5 ] P
TEIE S5, LATRIRE A 3 A A 7 550 1 T 5
J5. T PR S B SCHR [ 13 ], 2R e Pk



11 4] BRIV 45 . TSR WA A IR RS e AL 9 2 M) 4205

PERES BESCHR [ 14 . A TR B e {3 T g 2%
P RE I - /K AR R s TR e e i, S okt A
AR D).

SKFHE S FEHL (IKA RW20 digital ) X A FE 7
P48l #3 HK 150 remin ™", ZE/KE 7 1 em Ab4E
310 min, 3% )2 0.5 em VIR 2T, 50K
W], 25 IR Iy HE S R TR AE T 57 R8T
NGB FF A S A 1.

FAE K KRR E TP, DTP #l DIP. {EJE-7K
FELAT 0.5 em A 10 mL 4H 4 EL 9 mL |78
K. RAESE 7 BRI AE T € A9 55 i S R K
#hFE. [ BZK DIP BURERS FH 2 mL i G254 1 mL
[FIBRIK , Fe® * IURE B T3S 72 548 rhoin A it (€59
JEHHEC T mL ] B K.

fLi#1.8em

PLHHI0 e " Rhizon
‘ o — [ B R 28

8.4 cm

E1 SSRERE

Fig. 1 Experimental incubation tube

SCE AR T 11 (5517 ~27 d). HRE9 mL
K TRIBRKAE 15, 21, 26 d R4, B RHHEL 2 mL
BRI, SEERTESS 27 d 453K, 24 K H Unisense 3 HL
e 22 GEi 5 45 AL R 42 T, B S5 B Rhizon [R] K
KFERS , Z )5  FEIRHAR I ZE 10, 3R)2 6 em DI
Yoy 3 )2, BZIETE 2 em B M A2 O B JE I
WA AE [F]—he pr v, FHBE B B 72 /TR &), MR D
HEIKR LB | DURAX 4 PRI S0 & .
1.3 KT

BEK TP KRR o R B0 I S H 4
BRI EEE I E S, DTP ¥ KRS id 0. 45
pom S AREAR FF St A R 0 T i s ' 5 DIP & e
W KBEE 0. 45 pm JEFE S I 7

(B K . DIP & g K FEad 0. 45 wm JEIR S
B

[FIBR K h Fe?* FHARIE R ko e e ek e .

UURRWIE i A8 1B R (OPD) HIf L iR R &2
(Unisense , F}72 ) H %€ .

BRIE S . S5 WU SRR UL
BRI B A P 7 4 A YR SR B T 4

B IR S 4 28 SIS
BE(NH,CL-P) | Bh/#R 45 & 250, 545 4 25 7% ( Ca-
P) | BRi# 0% (Res-P).

2 HFR5ITE

2.1 UUR GRS S T R
T2 E B R WAETE, BUE TR i i
A E AR TR (K2 fE3).

6

{8 /mm
15
1

-6

—ea— ES1

oo ES2

-10 L ! L !
0 50 100 150 200 250

OPD/umol-L™!

PhALER 0 mm AZbFIRTIERY) /K FLIHT (SW)
T LARbRIC A IE, Je T ARbRic R 5, R
El2 ES1 %0 ES2 88k
Fig. 2 0, profiles of Group ES1 and Group ES2

K2 B, HAsh 4 ES2 fias 4l ES1 Ak
FEARA AR, Bl AR 2R e KA I AR AH
SRV 5 326 W A AT, UV B2 43 B 166. 65 umol - L'
F1180.99 pmol - L~ Z Wi FEALE] 0. 76 wmol - L =" Fll
0.75 pmol-L~". [FIBF, 2EUTFLA-/K it 1 2 iR
KFAMUAT 1.5 mm JEFE N, 8] —07 & ES2 4H A4
AR BT ESI 4 X B O R 4
FEV R S 5 1 S A SRR IE , 38 T AR 5 | EAE
FH, TS 0 7 g A B IR AP | RS =
.

ES3 Fl ES4 By B SR AR Lt IR B i,
B 25 ok F A R GE MUK AR EE AU AH , OPD ¥R B M 0. 53
wmol -L™" Al 0.51 pmol-L™" 43 H] 28 & 0.54



4206 7S S I 37 %
6 wmol - L' F10. 47 pmol-L™". ES3, ES4 5 ESI, ES2
" MR EE I TR Z , I H ES3 Ml ES4 P& a4
s LS SHHUBL, 560 15 8 15 i PR A T
it § f_ A5k, 3 A 3 AT LA HE, ES4 YR 7 4R
2 - p FEEGT ES3. 3 4h Ak A7 7625 A5 00N 19 B B
4 J3C 2 Fh T A T IR VEAG LIRS L.
0 % 2.2 PIBWITh AR S BE R AL
: ’ BN 2 PRI 5 P o fe 2 )
% 2 1k, W% T NH,CI-P Fil Fe/Al-P [8] A1 B 5% 4k (1]
: 4).
tr 3 Fel 4.(a) FFEL 4 () 5%, 4 413020 0 IR I
x .g‘ (NH,CI-P ., Fe/Al-P., Ca-P il Res-P) %434 41 T
“r g o IRl I 4 (a) RATEL R IR EST, ES2., ES3 . ES4
AY ZHJRETE 0 ~2 om H1 NH, CL-P' ™ R Yk BEAR , 5 % B AR
o 5 -& FOAE MR8/ T 24.3 . 57.1 F191.2 mg-kg ™" U
o ,g, 3 D NH,CI-P 1Y 25 1) 32 R b B KA N IR v 1Y
040 045 05 0.55 0.60 Fe/Al-P. HILIE 4 (a) 7~, Fe/Al-P AR T
G 10.8.27.9 F153.9 mg-ke ', $1% NH,CI-P LI DIP
Fl3 RS @I S MWL JERAEA LK 2 5h, W52 AT 44.44% (ES2) |
Fig. 3 0, profiles of Group ES3 and Group ES4

B it/mg kg

4 fit/mg kg !

300

(a) 0~2 cm (B4 A0)

DN,

IR AR RS

O ESI
ES2
& ES3
B ES4

NH,CI-P Fe/Al-P
BRI

300

(c) 2~4 em (¥ fit 43 4)

Ca-P

Fe/Al-P
BRI 45

NH,4CI-P

O ESI
ES2
& ES3
B ES4

48.87% (ES3) fl1 59.10% (ES4) NH,CI-P % 4k 1

120
(b) 0~2 em (i it 43 %0)
anN -P @ Fe/Al-
100 L H4CI-P Fe/Al-P
R
o
= 80 -
=
E
3 60
o]
i
@ O
B
€ 2+
0 1 1
ESI
PR
120

(d) 2~4 em (A 4340
@NH,CI-P B Fe/Al-P © Ca-P O ReS-P

= 100 o
7 \
-
E‘ 80 | BN &.
B SRR P
RS P
2 ol o~ e
= S R
& wl o
-
=
}é 20 +
0 L B 1 1 L
ES1 ES2 ES3 ES4
K

El4 0~4 cm KEBBEESHESHNARDESES 2HRNRESH

Fig. 4 Distributions of phosphorus forms and mass fraction of different phosphorus forms of TP in the 0-4 cm sediment
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R, BRI Z A1, 3045 55— Fhnl B, IS 5t 2 T if K i
PR B S BEHE MY AR SCHER [ 24 ], TR AE 25°C
TP HEHE 3 0. 012 mg- (g-h) =, ARSg T 4 AT
TE CRTIRAE 65C Mt T EEEMRE) AN 1 ¢,
FEARE b A AR, RIRT TR 58 A 7E 2L A S 56 31 R
(13 d) PN o] 0 HE T o8 9 Bl mT i K TP BTt
13.51 mg-L™" (MfH R T8 b i A & K TP A
8.49 mg-L~") (H (A2 o] Wi e K/ TP it 34
TEAE (PR R T A ] B8 4 R R 452 il ) . it
A ULYAT IR ) e T 2 A AT R B K TP e R
(. TR TR HE T DTP (5 TP A% 5 & 45—k
£ 83.01% ~100% Z I8, DIP 7E 36.60% ~ 96. 59%
Z 0B BT LA A% B T LA LA A K
Hehn. [RIE, FTTE E2edE H ES3 A ES4 AL B R
TR ET R 74,7 mg-kg_1 M 77.3 mg-kg_1 , L=
W Tot-P 1Y 8. 48% 1 8. 78% . EIMui itk LLpf - e
WeE EE K R4k EE K TP B TR OR #
2 mg- LY R AR B SR I AEE T LB 8
K MR T I B PAR A T B TR ) i
Yy, FLR A e N VR A P A RURE .

(ER NI PR =S L AN SY) | NI/ N
HANEJE AW (TP, PP, DTP, DIP) MR &, (H H
FHEMGIA(ESA)  ELRAIHI (B0 ~8 d) , HEk
BB RANG T KRR RIE S B S R A . Sk
M55 8 d ZJa, BERAIN K T RSB R,
a5l (£S3) M k. HIRH T RER ., —
SRR SRS T, A K Z E ) Hoad B
O e e ) N |1 577 O ot -/ Q1 2
W T a4, OF H R T A il A Sl
T2 CRE I 3h A JEE U8 ) B 481k, stk T X
[ B /Kl 1) K SRS A B0 A, s Ak T X B K
WAL A BRE , Bl ES3 AR [FIE A5 W & B 18 i b
I, M, 7E ESA Az an e AR Ak i 34, (5 il
FAede, KA KR Sl « e fE R e v
VR BRI, I 4 4r K Bk
2.4 [A]B/K DIP, Fe’* B4 fL AL

JES YR AE 1 1) K 55 78 K AR 2 A, 1) B K HR Y
DIP"? AT A3 3t ] B K 47 82 b K v TR 7
K H Bt T DA 3 Ao ) B K B 3 S RS U TR
[ B /K DIP A9 78 fb ke $h i i T RS Jé- 27K Wi i)



11

BRI 45 .

Z AL SX A N DRI R e i 2 )

4209

EeAbaH. A S5 H Rhizon 8] BRKRAFEF AR 5347
T EBEIK DIP AR RLEE, o b B K B AT A )

DIP/mg-L!
3 4 5 6 7 0 1

DIP/mg-L!
2

Z B A B R i A P AR A, 2 AL PRI B K DIP
FE A 6.

DIP/mg-L!
3 4 5 0 1 2 3 4

T
(b)5d

R /em
]
T
T
I /em
|
T

T T
(c)10d

I E/em
I
i
T

6 AEALIEAEFRK DIP FHH
Fig. 6 DIP profiles in the pore water sampled on day 0, day 5 and day 10 in different treatments

K6 o, Bl B 1] ) | G U AR ] R B ) B
K DIP & i BB Wb i TR A P i B
BIVER, S 2R — Ab B 41K W) S U8 R B A Bk
DIP & &t T —E.

B 6(b) 5K 6(a)HIXTEL, &3 ES2 | ES3 FI
ES4 YRR E BRAK b DIP B X 3k i 3 ~4 em iF
B 4~5cm, M2 HA (ESL) FH TS, i
B4y R R WO A 5 | A A5 DIP A Y 35 BR [X 3
ERAWRIZE. AN, 25 4 (EST) YUR 9 1n) 31) 1hi
DIP ¥ B A UL BA s/ 3 RO TR MR FE B T,
B Bk 5 K 2 18] DIP B AR A4, K 6 (¢)
W s T HRURLAE.

K6 (b)) F 6 (c) H iy FnFE i 4h i 41 & 3 3h
(ES2) [A]BE7K H DIP ¥k B2 B @A 725 F12H (ES1)
ES3 . ES4 [H]F/K DIP ¥ B AR T EST, [FA ES3 |
ES4 [8] 7K DIP % T ES2, 5 B 78 20 & 30 3 il FE Al
e AT R 2 B i A — 2B AR T TR B K Y
DIP ¥ Bz, 455K 5(b)ES3 Fll ES4 TP MR It /&
T HA S04 55 5 d i ES3 TP ¥ K T ES4, 5]
B 7K i) DIP A8 bt 4 — 350, Ui B IR A ) 3
IR WA . B9 2% BT WA A B A I 2% DIP
] b 78 K (4 B, AR $F T DIP ) b K R
B T E AR L A | 2 s A I
SRR, DRI AT AR UE T PN TR B R
5B, XS54 WasR—% Ee6(b)
ES4 [a]B7k DIP K T ES3. HoJE PR 22878 R

A AU, SIS U RD B N TS i AR T ES3 T A i
E B AN FEAIBRK T Fe®* AR K Fe’ ) T
IKE B ALY X DIP A3 AR 5 (4 W% B A 200, X
P FiEmAwm e &8s EED X5 (7) %
Fe’* 128 AL AH S AL

K 6(c)Hr,ES4 [H]FE/K DIP & T ES3, 45416 2
S 10 d 1Y TP YR BE LA, AT AR IR, K
TP 5B BRK H ) DIP AR LR SRR — 3, X R T
ES3 il ES4 1Y TP #2885 28 Ak e Hh IR Ve B R ik 5 | A
(). I R AT RE 5 TA] Btk 4R B2 K.

FH L7 (a) WAL, ZE AT A= ) FsE S i AHIT (15
d), 25 FAL(ESL) | W 3R el U2l A 4 sh 4
(ES2) . Wy H | $Risc4h R W41 A sh 41 (ES3)
UL PRI g Ay BRI AP s 41 (ES4) h
Fe’ " AL, JTC R Z 2200, 7£0 ~3.5 cm, Fe’”
W PR B R B A S8 90N, 25 AR FRZH (EST, ES2
ES3, ES4) Fe’* ¥ J¥ M 3.50, 3.57, 3.75 #il 3.89
mg-L~" 70 ) BEAR B 2,26, 2.15, 2.15 Fl 2.03
mg-L~". KT 3.5 cm i Fe " ¥ B Bl TR 4 14 34 i i
AR, AR F) 2,55, 2.47 2. 50 F12. 61 mg-L™"
IEEFRRRE. B 7(b) Bon, 52 A, DL
P10 ~5 em, HEPENIE—L K Fe®* B FEARIE S,
X 5K 6(b) 1) DIP ZRfb A R —3. HEH
(R IR RV FH 2 S S A

K 6 FE 7 v DIP Fl Fe?* #e J3 110725 £k 0 At 22
W, 2045 Hsh Al B T X BE 4 BB Vs /IN 8] B /K Hh ) DIP



4210 AN 5%

B 37 %

I Fe* W, S ML ES3 | ES4 () Fe* ¥R i
AH I 1 At 2 3 2% PR Ay YT A O O 6 2 R
TH1 175 2 Bsf 5 2 I WSOK i A A, S0l T B K rp
(R R SECIR BN, Fe * v B2 R L34 . &1 7 (b) A
K 7(c) Bn,ES3 1Y Fe’* ¥ ¥ T ES4. X L fif
BT WMl Fe?* A1 DIP AR fL W 25, I 5 18 3 1950 #r
SR G, X FERFNERIOCEERT IR

Fe**/mg-L"!

T2 W 8 A T, T A T B BE D B0 AT
R 7 38 i, S (SO BR R T 6, 2 5 B AR
P SRR T8 25 B 3 A0, BN T ES4 A4 Bl 420k
B, 4EATE 6 (c) I LLE L ES4 AYTABR/K DIP & T
ES3, XA U3 TR 6 Yk Flhl 42 2 ES4 1Y Bk 4R
AR B, R U T 6 () S 7 (c) FLEE
) — S

Fe*/mg-L™!
0 1 2 3 4 5 0 1 2
0 T T T T 0 T T
(a)0d (b)sd
-1}k -1 L
=2 F -2k
E £
o ¥
B -3t = -3l
S —o—ESI %
b —B— ES2 B
—A— ES3 i
—— ES4
_q - —5 -
-6 -6

Fe*/mg-L"!
4 5 [§] 7 0 1 23 4 5 6 7 8
T T T {J T T T T T T T
(e)10d
-1 L
2L
=
£
= -3k
=
-4 L
-5 L
-6

7 AEAEAEBK Fe?* HE

Fig. 7 Fe** profiles in the pore water sampled on day 0, day 5 and day 10 in different treatments

3 g

(1) BEE LS N R BB, bk Xt N

T i S ) A AT

(2) LRSI S T N IR RO . 3L

AR PO R 2 0 R IR ((E R T B

SRR L A4 HE T ) T 98 2K A T AR Y R R

TBCR)IF AR FHSERR A TR B K rf DIP 25 £ Ay B A1 U

FEOTUER] T3 — k.

(3) PLBh P Z B, P9 DR RE TR B i oK, I

H i NH,CL-P ¥4tk Fe/Al-P 1 b T 1L 32 %7 35 0

(H144% 342 59% ).

B2k

[1] Palomo L, Clavero V, lIzquierdo J J, et al. Influence of
macrophytes on sediment phosphorus accumulation in a eutrophic
estuary (Palmones River, Southern Spain) [ J]. Aquatic Botany,
2004, 80(2): 103-113.

[2] Edlund G, Carman R. Distribution and diagenesis of organic and
inorganic phosphorus in sediments of the Baltic proper [ J].
Chemosphere, 2001, 45(6-7) : 1053-1061.

[ 3] Wen L, Recknagel F. In situ removal of dissolved phosphorus in
irrigation drainage water by planted floats: preliminary results
from growth chamber experiment[ J]. Agriculture Ecosystems &
Environment, 2002, 90(1) : 9-15.

(47 JEM, R, 20RME, 45, KIMERYE R WL A0 A 4R AR
PEHLHE S S (], FRBERE, 2015, 36(1) : 80-

86.
Wang M, Wu X F, Li D P, et al. Annual variation of different
phosphorus forms and response of algae growth in Meiliang Bay of
Taihu Lake[ J]. Environmental Science, 2015, 36(1) : 80-86.

(5] JuAME, TR, WAHr, 5. RMWIE AW XTI R T7
XK SRR )] BRETRIE, 2008, 29(1) : 26-31.
You B S, Wang T C, Fan C X, et al. Effects of sediment
resuspension on aqueous nutrient loading in grass type zone of
Lake Taihu[ J]. Environmental Science, 2008, 29(1) : 26-31.

(6] Smeph, 220, £2, % YHARERL RGN A
BRI SRR I R (], BRIERL A, 2015, 36
(3): 955-962.
Shi X D, Li D P, Wang R, et al. Synergistic effect of physical
and Chironomus plumosus combined disturbance on regeneration
and transformation of internal phosphorus [ J]. Environmental
Science, 2015, 36(3) : 955-962.

[7] HuCH, Hu WP, Zhang F B, et al. Sediment resuspension in
the Lake Taihu, China[ J]. Chinese Science Bulletin, 2006, 51
(6): 731-737.

[ 8] ZEKMY, 5. PahmEXRMITRY PR b IR 55
FLRISZIm[T]. HEERAE, 2012, 33(8) : 2614-2620.
Li D P, Huang Y. Effect of disturbance intensity on phosphorus
release and its transformation in the sediment from Taihu Lake
[J]. Environmental Science, 2012, 33(8) : 2614-2620.

(9] ZERMY, 555, KRS AN AR 4 Yt 3l X i P A J50 8 8 e 1) B
FIFEIILT]. gk Rk 2013, 29(4) :17-20.
Li D P, Huang Y. Synergistic effect of disturbance from wind —
waves and benthic organisms on release of internal phosphorus
from sediments[ J]. China Water & Wastewater,2013, 29 (4):
17-20.



BRIV 45 . TSR WA A IR RS e AL 9 2 M)

4211

[11]

[12]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

SRBEFE, ZREE ) AERME, AF. FE A A T DI AR
VR T X 4 BRI S otk BE (YR S [ J] . FREER}E, 2015, 36
(5): 1622-1629.

Shi X D, Li Y, Li D P, et al. Response of sediment micro
environment and micro interface to physical disturbance intensity
Chironomus  plumosus [ J ].
Environmental Science, 2015, 36(5) : 1622-1629.

F, R, RN, & WIEEEARAE T AR ERT AE
BRI Em [J]. T EFER A, 2016, 36 (4): 1226-
1234.

Wang R, Li Y, Li D P, et al. Impacts of Corbicula fluminea or
algae under combined disturbance on
migration [ J ]. China Environmental Science, 2016, 36 (4):
1226-1234.

Cyr H, McCabe S K, Niirnberg G K.
experiments and the potential for internal phosphorus loading in
littoral areas of a stratified lake[ J]. Water Research, 2009, 43
(6): 1654-1666.

MG, B, 3R, AR KW Zs i R [T]. WA
2%, 2010, 22(5) ;: 714-722.

Cai W, Cai Y J, Gong Z ], et al. Temporal and spatial patterns
of Corbicula fluminea in Lake Taihu [ J]. Journal of Lake
Sciences, 2010, 22(5) ; 714-722.

Bk, HBNL, 2204F. SET MODIS %R} A 4 de vk J32 il
[J]. R&Fl2%, 2010, 30(6) ; 827-831.

Geng L, Yu F, Li Y C. Monitoring the concentration of
cyanobacteria in Taihu Lake based on MODIS data[ J].
Meteorologica Sinica, 2010, 30(6) . 827-831.
ZERMY, BT, JERURT. VR ) B BT R i R X 1k KA
AR A I [T, HEEREAE ) 2010, 31(8) : 1795-
1800.

Li D P, Huang Y, Fan C X. Influence of intermittent sediment

under the disturbance of

internal  phosphorus

Phosphorus sorption

Scientia

disturbance-sedimentation process on the bioavailable phosphorus
in standing water[ J]. Environmental Science, 2010, 31(8):
1795-1800.

ARG, BB, VIR Sl % 1K A BT RS 14 B2 A
[1]. ¥EEfk2#, 2010, 29(6) : 1075-1078.

Li D P, Huang Y. Accumulation effect of intermittent sediment
disturbance on phosphorus migration in static water [ J ].
Environmental Chemistry, 2010, 29(6) : 1075-1078.

LR, KM, HE. AR T 30 R [ S 8%
SIATBIEEIE [)]. BREEIS RS BA, 2009, 31(11) ; 13-16.
Fei ZM, Li D P, Huang Y. Effect of sediment disturbance on the
phosphorus forms migration under different water temperature[ J ].
Environmental Pollution & Control , 2009, 31(11) . 13-16.
Stookey L L. Ferrozine-a new spectrophoto metric reagent for iron
[J]. Analytical Chemistry, 1970, 42(7) : 779-781.

Murphy J, Riley J P. A modified single solution method for the
determination of phosphate in natural waters [ J ]. Analytica
Chimica Acta, 1962, 27, 31-36.

205, ZERMG, BEOE, AF MRS TG YR E IS P ORI K
FABRIORIR (1], MROBTLRS: A RBE2 4, 2011, 28(3) ¢
388-392.

Li Y, Li D P, Huang Y, et al. Effect of aeration on phosphorus
adsorption and immobilization by sediment in heavily polluted
canal[ J]. Journal of Natural Science of Heilongjiang University,

2011, 28(3) : 388-392.

[21]

[22]

[23]

[26]

[27]

[28]

[29]

[30]

Saavedra C, Delgado A.
sediments from agricultural soils of Mediterranean areas [ J ].
Geoderma, 2005, 125(1-2): 1-9.

Lewandowski J, Hupfer M. Effect of macrozoobenthos on two-

Iron-related phosphorus in eroded

dimensional small-scale heterogeneity of pore water phosphorus
concentrations in lake sediments; a laboratory study [ J ].
Limnology and Oceanography, 2005, 50(4): 1106-1118.
F, RN, W, & YEAA YA GRS IR
T AR [ J]. BRI, 2015, 36(11) : 4112-4120.
Wang R, Li D P, Huang Y, et al. Development of sediment
under physical and  Chironomus

micro-interface plumosus

combination disturbance[ J]. Environmental Science, 2015, 36
(11); 4112-4120.

E?HE%, ?@—?ﬂ(k, VR, 4. TRLEE XA ( Corbicula Sluminea)
A R e )L AT )], WHARL, 2014, 26(6)
864-870.

Xue QJ, Cai Y J, Xu H, et al. Effects of temperature on the
nitrogen and phosphorus excretion of Corbicula fluminea [ J].
Journal of Lake Sciences, 2014, 26(6) : 864-870.

SR, R, EIRGE, S Il 3h OB S RN R
FEARPARPE R J]. EIREER, 2011, 31(6) : 1001-
1006.

Zhang L, Shang J G, Wang Z D, et al. Bioturbation effects of
Corbicula fluminea on sediment-water interface progresses and its
metabolic rate in water [ J ]. China Environmental Science,
2011, 31(6) : 1001-1006.

Wb, ZERME, T, AF SIS T N AN R A 8%
TR ()], EIRER Y, 2015, 35(4) : 1187-
1196.

Wu X F, Li D P, Wang M, et al. Migration and transformation
of phosphorus forms under dual effect of sediment resuspension
and the addition of algae [ J]. China Environmental Science,
2015, 35(4): 1187-1196.

gREE, H/NA, FIRFE, 4. K285 ( Tubificid worms ) $E8 %
BEAEWNADIR K LT R M2 R [T]. Whia#E, 2010,
22(5): 666-674.

Zhang L, Gu X Z, Wang Z D, et al. The influence of Tubificid
worms bioturbation on the exchange of phosphorus across
sediment-water interface in lakes[ J]. Journal of Lake Sciences,
2010, 22(5) : 666-674.

sKE, d/NE, BREG, . IR ( Corbicula fluminea ) 3%
WAVTRR Y T K BT R [ 1], B4, 2011, 32
(1) 88-95.

Zhang L, Gu X Z, Shao S G, et al. Impacts of Asian clams
( Corbicula fluminea) on lake sediment properties and phosphorus
Environmental Science, 2011, 32(1) ; 88-95.

Nguyen L M. Phosphate incorporation and transformation in

movement[ J].

surface sediments of a sewage-impacted wetland as influenced by
sediment sites, sediment pH and added phosphate concentration
[J]. Ecological Engineering, 1999, 14(1-2) ; 139-155.
Bostrom B, Andersen ] M, Fleischer S, et al. Exchange of
phosphorus  across  the sediment-water interface [ J ].
Hydrobiologia, 1988, 170(1) : 229-244.

Schionbrunner I M, Preiner S, Hein T. Impact of drying and re-
flooding of sediment on phosphorus dynamics of river-floodplain
systems[ J]. Science of the Total Environment, 2012, 432, 329-

337.



HUANJING KEXUE Vol.37  No. 1l

Environmental Science (monthly) Nov. 15, 2016

CONTENTS

Air Pollutant Emission Inventory and Impact of Typical Industries on PM, s in Chengde +erveeeeseseremsesnsinniiniiiinen CHEN Guo-lei, ZHOU Ying, CHENG Shui-yuan, et al. (4069 )
Pollution Characteristics and Emission Coefficient of Volatile Organic Compounds from Woodwork-making Industry in Zhejiang Province «+-++++++++++ YAO Yi, WANG Zhe-ming, HE Zhi-qiao, et al. (4080 )
YAN Yu-long, PENG Lin ( 4086 )
++ GAO Song, CUI Hu-xiong, FU Qing-yan, et al. (4094 )

Emission Inventory of Anthropogenic VOCs and Tts Contribution to Ozone Formation in Shanxi Province
Characteristics and Source Apportionment of VOCs of High Pollution Process at Chemical Industrial Area in Winter of China

Study and Application of Test Method for VOCs Emission Factor of Refueling in Service Station «+++-+ssessesueessssnsnsimneninsinienennes HUANG Yu-hu, CHANG Yao-ging, REN Bi-gi, et al. (4103)
NH; Emission Characteristics in Landfill Sites in Beljing «++v+eeerreeeesrerenrsssnmennsins e CUI Tong, LI Jin-xiang, YANG Yan-yan, et al. (4110)
Inventory and Characteristics of Anthropogenic Ammonia Emission in Xi%am «««+««ssesseesseserensessnienensnninininin e SU Hang, YAN Dong-jie, HUANG Xue-min, et al. (4117 )
Pollution Characteristics of Non-methane Hydrocarbons During Winter and Summer in Foshan City «+e+eeeeeresrereeresemenensinenensen ZHOU Xue-ming, XIANG Ping, DUAN Jing-chun, et al. (4124 )

7HAO Meng-xue, WU Lin, FANG Xiao-zhen, et al. (4133)
++ YUAN Lei, LI Wen-zhou, CHEN Wen-wei et al. (4142 )
Microbial Activity in Bioaerosols in Winter at the Coastal Region of Qingdao MENG Xiang-bin, LI Meng-zhe, LI Hong-tao, et al. (4147)
Molecular and Carbon Isotopic Compositions of n-Alkanoic Acids in Smoke from Maize Straw Combustion ««+«++«+sssessesserseresemeneneninenenenininncnnens LIU Gang, SUN Li-na, XU Hui, et al. (4156 )
Gas Transfer Velocity of CH, at Extremely Low Wind Speeds «+«+xtesessererserernsennesinscnnssnse s ZHANG Cheng, LU Xin-biao, LONG Li, et al. ( 4162 )
Spectral Characteristics of Chromophoric Dissolved Organic Matter (DOM) from a Typical Reservoir Lake from Inland of Three Gorges Reservoir Areas: In the View of Riparian Ecosystem Analysis
CHEN Xue-shuang, JIANG Tao, LU Song, et al. (4168 )
++ CHEN Shi-wen, YUAN Xu-yin,JIN Jing et al. (4179 )
...................................................................................................................................................... ZHANG Chun-hua, HUANG Ting-lin, FANG Kai-ki, et al. ( 4187)
Characteristics of Organic Phosphorus Fractions in the Sediments of the Black Water Aggregation in Lake Taihu +-«+:+sveseeseesesseneeeenens DONG Dan-ping, ZHANG Ting-xi, ZHANG Ding-yu, et al. ( 4194)
Impacts of Multiple Disturbance on Migration and Transformation of Endogenous Phosphorus in Lake — «eoeeeveeessenermsisniisiiiniiininen CAI Shun-zhi, LI Da-peng, WANG Ren, et al. (4203 )

Water-soluble Inorganic Tons in the Road Ambient Atmospheric Particles of Tianjin

Characteristics of Nitrogen Deposition in Daiyun Mountain National Nature Reserve

Change of Soil Nitrogen Leaching with Summer Maize Growing Periods Under Plastic Film Mulched Cultivation in Danjiangkou Reservoir Area, China —««+sessesserseresemenensenemenennsinennennnnens

WANG Wei, YU Xing-xiu, HAN Qiang, ef al. (4212)

Nutrients Recovery on the Growth of Nitrogen and Phosphorus Starved Microcystis aeruginosa YUE Dong-mei, LI Jie, XIAO Lin (4220 )

Inactivation Efficiency and Mechanism of Three Dominant Fungal Spores in Drinking Groundwater by Chlorine «+-«+sxsseseeseererenserseenencnenens WEN Gang, ZHU Hong, HUANG Ting-lin, et al. (4228 )
)
)

Effect of Water Treatment Process on the Bacterial Multidrug Resistance in Drinking Water +««+«+«+esseseersensesesensnenniinininsinensneiens MA Xiao-lin, LU Yang, WANG Yu, et al. (4235
Characteristics of Disinfection By-products and Genotoxicity During Drinking Water Disinfection with Potassium Monopersulfate Compound Powder +++++ AO Xiu-wei, LI Hao-jie, LIU Wen-jun, et al. (4241

Heterogeneous Activation of Peroxymonosulfate with Three-dimensional Ordered Mesoporous Co40,, for the Degradation of Rhodamine B +++++++- FENG Shan-fang, DENG Si-ping, DU Jia-wen, et al. (4247 )

Enhanced Mitigation of Membrane Fouling by Regulations on Floc Morphology in Electrocoagulation =«+«+:«+stssessesssessenemsssinennsenenns ZHAO Kai, YANG Chun-feng, SUN Jing-qiu, et al. (4255)
Effect of Initial pH on Nitrogen Removal Performance and N,O Emission of a Sequencing Balch CANON Reaclor ++vesveveeeeressesnevsnenennes FU Kun-ming, WANG Hui-fang, SU Xue-ying, et al. (4261 )
Operational Characteristics of the Simultaneous Nitrogen and Phosphorus Removal and Removal of Phthalate Esters by Three-dimensional Biofilm-electrode Coupled with Iron/Sulfur Reactor — ++++++++
.................................................................................................................................................................. ZHANG Ya,HAO Rui-xia, XU Peng-cheng, et l. (4268)
Phosphorus Removal Mechanism of Sulfur/Sponge Iron Composite Fillers Based on Denitrification —«+s«seeseereeressserenenmnieneneninennen FAN Jun-hui, HAO Rui-xia, LI Meng, et al. (4275)

Optimization of Denitrifying Phosphorus Removal Performance Based on ABR-MBR Combined Process * CHENG Chao-yang, ZHAO Shi-hui, LU Liang, et al. (4282)
Effect of Moderate and Room Temperature on Nitrogen Removal in PN-ANAMMOX Process YUAN Yan,ZHU Liang ( 4289 )
Influence of Biological Activated Carbon on Simultaneous Nitrification and Denitrification in Inflow with Different C/N Ratiog «+seseeeveeeeeeeresnees CUI Yan-rui, QIU Xin, ZHANG Qing-rong, et al. (429 )
Biotransformation of Nitrate to Nitrogen Gas Driven by ANAMMOX Microbes via Zero-valent Iron Under Anaerobic Conditions «+++++++++++++++ ZHOU Jian, WANYAN De-qing, HUANG Yong, et al. (4302)
A Comparative Study on Performance of an Intermittent Aeration SBR and a Traditional SBR for Treatment of Digested Piggery Wastewater —+++++ DONG Bao-gang, SONG Xiao-yan, LIU Rui, et al. (4309 )
Biological Pre-treatment of Surplus Sludge Using the Protease-secreting Bacteria +++++tveeeseessssvsssssssnsnnisniiniiniisnisi e HE Pin-jing, WANG Ying, HU Jie, et al. (4317)
Transfer and Fate of Polybrominated Diphenyl Ethers in an Electrical Equipment Dismantling Area Using a Multimedia Fugacity Model + XUE Nan-dong, CHEN Xuan-yu, YANG Bing, et al. (4326)
Distribution Characteristics of Polycyclic Aromatic Hydrocarbons in Environmental Media in Nanning City — «++e+seeeseeseereesssenenenenenienenennincneisnenne MIAO Ying, KONG Xiang-sheng ( 4333 )
PBDEs Levels in House Dust and Human Exposure to PBDEs via Dust Ingestion in Hangzhou «++:teveeseeeeesessiesninsinininienen JIN Man-tong, TENG Dan-dan, ZHENG Yan-xia, et al. ( 4341)
Evaluating Biochar-Water Sorption Coefficients of Pharmaceutically Active Compounds by Using a Linear Free Energy Relationghip — «+eereeseesesereressinicnieneinienen WANG Jia-yi, BI Er-ping ( 4349 )
Characteristics of Bacterial Communities in Surface-flow Constructed Wetlands ««+++++++reesersrsssreensninmmimiiii WEI Jia-ming, CUI Li-juan, LI Wei, et al. (4357)
Community Structure and Activity Analysis of the Nitrifiers in Raw Sewage of Wastewater Treatment Plants «++vereeeseerereeresimeneniininenen YU Li-fang, DU Qian-ian, FU Xue-tao, et al. (4366 )
Effects of Fertilization on Soil Microbial Abundance and Community Structure at DNA and ¢cDNA Levels in Paddy Soils + WANG Cong, WU Ne, HOU Hai-jun, et al. (4372)
Effects of Bisphenol A on Characteristics of Paddy Soil Microbial Community Under Different Cultural Conditions ++ LIU Chang, HUANG Ya-dan, ZHANG Ying, et al. (4380 )
Identification of a Facultative Bacterium Strain with the Ability to Methylate Mercury Under Both Aerobic and Anaerobic Conditions —«+++* TAO Lan-lan, XIANG Yu-ping, WANG Ding-yong, et al. (4389 )
Distribution Characteristics of Antibiotic Resistance Genes in Vegetable Soils in Befjing «+++seseeseevssserensennienenenninnensinenens ZHANG Lan-he, WANG Jia-jia, HA Xue-jiao, et al. (4395)
Distribution Characteristics of Antibiotic Resistance Genes in Sika Deer Famm —+veeeerssssssrsessnsnsnisniminmiin HUANG Fu-yi, AN Xin-li, CHEN Qing-lin, et al. (4402 )

Comparation of Toxic Effect of Silicious Mineral Dusts on Lung Epithelial A549 Cells
Fffect of Adding Compound Adsorbent on Phenanthrene and Cr( VI) Absorption by Lou Soil -

HUO Ting-ting, DONG Fa-qin, DENG Jian-jun, et al. (4410 )
+ LI Wen-bin, MENG Zhao-fu, WU Qiong, et al. (4419)

Effect of Biochar on Adsorption Behavior of Nonylphenol onto Loess Soil in Northwest China ++«+«+sxeseserssersesssmseneneneniencneennes ZHANG Zhen-guo, JIANG Yu-feng, MU Zhong-feng, et al. (4428 )
Soil Respiration in Response to Different Ridge/Furrow Ratios and Its Relationship with Soil Moisture and Temperature Under Ridge-Furrow Planting Patterns = «+«+xeseesserseeeesenenssnenenennes
............................................................................................................................................................ WANG Chang-jiang, SHI Cheng-xiao, FENG Fan, et al. (4437)

Effects of Straw in Combination with Reducing Fertilization Rate on Soil Nutrients and Enzyme Activity in the Paddy-Vegetable Rotation Soils «+++++- HUANG Rong, GAO Ming, WAN Yi-lin, et al. (4446 )



(MEFRZFENFE 6 RmBEE

£ & BA
BIES: B RE BN

=
A

AN
=

%OE. (REREEHT)
3 \ uy -
TEVL EAR EUE EZZE HON B OoE LEE
= 2y Y7 3k =
FOKE KEE N s w0 RS ARE
RHEA B 2R R ORI Bk E W &
W ¥ N N V=3
WO B R W N W W B
-
w o a3 ENVIRONMENTAL SCIENCE
( HUANJING KEXUE) (Monthly Started in 1976)
(HH 1976 4E8 HAIH)
20164E11 H1SH %373% 114 Vol.37 No.11 Nov. 15, 2016
F & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e B (UBHEENFE) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% IR OB 2% R Protection
* B OB School of Environment, Tsinghua University
. BAREAE) G E RS E:ll:::;-in o b ilI;IAEd"Itinic?iB d of Envi tal Sci (HUANJING
L0l 2871 {2548 ( T D DL B y e Editorial Board of Environmental Science >
18 5, R4 : 100085 ) KEXUE) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H KR 44 3 " & m Published by Science Press
LBt 5 Mo AR AL i 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
% 1T 4% 4 & K i Distributed by Science Press
FE 35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT 1 & 2ELHARER)S Domestic All Local Post Offices in China
EShE&IT  HE EPRE A S E R RA T Foreign China International Book Trading Corporation ( Guoji
(b5t 399 f54) Shudian) ,P. 0. Box 399, Beijing 100044 , China
—erim  ISSN  0250-3301 s b O
nEHS ——————— X
RERETS: 1805 x EREZ RS 2-821
B A E fir:120.00 T ESEZITRS: M 205

BRSNS FET



	前
	页面提取自－环境科学2016年1-12期封面
	页面提取自－hjkx1611




