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Abstract; In order to reveal the source-sink alternation of phosphorous based on the entire anti-seasonal dry-wet cycle in the fluctuating zone, we analyzed
the distribution characteristics and content changes of phosphate in sediments of Three Gorges Reservoir Area ( TGRA) during the exposed period. The
result indicated that macroscopically, total phosphorous (TP) accumulated in sediments in the fluctuating zone which experienced the entire anti-seasonal
dry-wet cycle for the first time. However, the TP in submerged sediment was bigger than TP in exposed sediment. It indicated the upper layer of exposed
sediments was eroded because of abundant rainfall and water and sand discharge in summer. Anti-seasonal wet-dry alternation is helpful to discharging
relatively stable occlude phosphorus ( O-P) and calcium bounded phosphorus ( Ca-P) and promotes the accumulation of active phosphorus ( Ac-P) and
organic phosphorus ( Or-P) in sediments.

Keywords: phosphorus; Three Gorges Reservoir; sediment; fluctuating zone
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T AR I T 2 R (REVEVE 55, 2006 ) . X Ik JE
XIHVEW T, 2 o0 S AL TR S 5
HIBIFFE (5 B4 2008 ; B eSS 2007 ) .
=IeIK T 2008 AEFK IR &K 2 175 m,
I, AR SCRA IR 48 52 3% 1 AR R 3 (R AL 2008
AE8 HE KA, 145 m e, KB IREBEKE
172.5 m, SR )5 KAE B2 5 KA 22 18 [l 7% | B VR AE 8
HRIYE 145 m, K27 B —A 58 BB IR 3 R 4T
P PR DX 8 S LR 3 7 i R ISR 4, R R iE 2L
PRI 2 K B 35 T DR il K, A BT
A TR DU Y th B R 36 1 A E 28 81T &8
[ 52 % 18 5 85 R U I UL R AN [R) T 25l 11 R AR
SRR R AT R TR A RHIE I =0k
JE DX Vg OB A v ol 9 o A R AE RS BRI , R
e IR et KA B SR AR TS e B A R R AR AR B

2 #1575 i% (Materials and methods)

2.1 HEXEERFE

T R DR VLT A Beis B e R R BT
A BE REE TN =B =T AR 10 AN E X
AT T T B T R e A A Bk TR A
IL(GPS) AT RFEE AL, RFE S WA 1 Fgk 1,
FEARAEZSAY B a] I3k 2.

Bl ZIREXEERESDTH
Fig. 1 Distribution chart of sampling spots in TGRA
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Table 1~ Sampling location and types in TGRA
KA N JEUR T SR
TR 29°42'45"N 107°23'59"E BHiAziE+
BT 29°51'31'N 107°31'38"E  HiMuffE+
FH 29°5120"N  107°41'14"E IHl R S A o e 1
Bid: 30°1225"N 107°57'16"E HidbkgsE L
B 30°18'01"7N 108°03'05"E Rt t
BRFE 30°26'39'N 108°14'36"E  KHr&at
JiM - 30°49'14"N 108°24'40"F, AR+
=P 30°56'51"N 108°4126"E  MRHUEHE+ | WS A HER
ZT 31°03'01"N 109°31'45"E Ahdh g+
ALl 31°03'28"N  109°52'02"E Wb B 4 -

R2 RERERERER
Table 2 Sampling time and sampling types

RAFERT ]

=

2008 4£8 H 3—I12 H
2009 48 H3—I12 H

K2 ~3 m#FEZ(0~5 cm) YUY
BK2~3 mEZE(0~5 em) JLFRY)

T FIZ(0~5 em) VLY
(%'q:i‘%}%(o ~5 cm) UL

SRAEFNORAT 715 Fig B /K FR45E W i AR v ( 22 B ST
45,2003 ) H35 50 & R U 4% ( Hydro-Bios, 18 [ ) SR 4k
BOKUURAIAE & o B AV TR AR i ik
B 10 m x 10 m FRFEX, I BEME AL A A1 o5 2R
SEIETUURIRE S AR A5 U /4B 100 ¢
ZEAE IR A FE R, RAE B RE L 26 7E B 245
Bt W EARSE A UK G A s . A A =
J& BER AT - 20 C KA.

2.2 F&ESE MK

BRG LSBT I TR P R 35 Ry AR R )
BIET, FEAETE —20 COKFETTRIREM B T 4 CUKAH
TR, SR JE K45 SR AR sSRE AR TR & 389 50 4 I 43 1 B
B A S I R A 52 K 43, 25 SR DT R,

TCHLIE A1 43 A . TCHLIE AT 25 40 94
IBCR FHSCHK (1 FL. 2000 ) $2 H 1 7% 2212 $2 75 00
ey 5 MBS, G045 55 MRS BE (Ex-P) | BR#E (AL-
P) kW (Fe-P) (& &WE(0-P) 55W5 (Ca-P). 53
M5k R SRR 1.0 g, KK LL 1 mol - L7
NH,C1.0.5 mol-L"'NH,F +0.8 mol-L™"H,BO, .0. 1
mol-L ™" NaOH 0.3 mol - L™ " FFEEMREN + 1 g % —
WFREN + 0.5 mol - L™" NaOH.0.5 mol - L™' (1/2
H,S0,) AR, 1T # R 3, BOoaEE L2
TH W EHBPTCOCEEEDE 5 FIBS M ICHLEE.

SV (TP) - R - e SR IH M1, 1 B e AR B bt
SPCEERINE . S 5 O LR %) 22 (8 B S A HLE%
(Or-P).
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3 2R 517 (Results and discussion)

3.1 =k X A LR A Kok By AT AR

R DX T v A OB BT AR A A
UL 2. NI 2 TR H B 2R TUIE TR AT TR ) TP
W R BhH K. BT /K DLRA , 2008 4F 8 J B K
DUFRY) TP 5 HH/E 249. 06 ~ 1234. 82 mg-kg ™' Z [H],
PIE N 682. 51 mg-kg ™, WAE A 1B KUY TP
FRAE 381. 61 ~ 1052, 24 mg-kg ™' Z ], ¥I{H N
691.60 mg-kg ' ;737 EEVE T UTE,2008 41 8 F
T UL TP & 5 7F 231,99 ~1057.46 mg-kg ™' 2
], ¥ME R 559. 46 mg- kg™, AR [ HIVE TR
TP & 7E 272.25 ~ 1001. 58 mg-kg ™' 22 [0, ¥I{E K
658.65 mg-kg ', ML 2008 4EL 5t —4E TR A B
TH7& 5 K DUR Y TP #4{H BT 9. 09 mg - kg™
(1.31%) , 3% TR TP $9(H F7F 99. 19 mg-kg ™'
(15.06% ) , 3¢ B = W /K 2 4% i i B 11 & KK i 328
IR, TR AR L2, R ZE T8
IS — e AR AR T 0 P A DR A v S i AR
B HrIEIE SBE R R A A R, DR S
i (e (L L BRAE AR I VR A IO TR I VR
W JE T AR LRIk % 55 B V& A, B b T 95l
DU SV i SIH A R oA ORI R &
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Fig. 2 The distribution of TP in sediments of TGRA fluctuating zone

in exposed period

K SPSS11. 0 43 A 8 A4 % 2008 47 F1 2009 4F
BK AT TUURY) TP & AT A G 3, & 30
AR TR 5 3% T OO TP & it 2z (0] 22 30 ik
EAHNE (R 3) . MR e A, A T
WIE T OO TP AR T E /K UL TP, 454 =ik
P HEBh F50E " e A T i B K T IR T8OK
HEVD (2448 55, 2008 ), HLIH 74 417 5 2 1 8 0] & o

GEIRE R, BRI BRI v A R Z DR Bl ey HE
5. 33K AN T Jsz e ) = el 7K 2 2 24y R A B A
A —%E PR B L AR 1 7 Hh B 0 s
UKBLK IS ORI B TR DXL

R3 HEHFEKSBETRARYSBSEBEXES

Table 3 Correlation analysis of TP contents in overlying water and
sediments in TGRA fluctuating zone
TP (2008 4F TP (2009 4F
KT KT )
TP (2008 4E7& TUIHH) 0.844 0.667*
TP(2009 4E7% TULRY) 0.383 0.896 "

H: **p<0.05,*p<0.1,n=10.

3.2 =k X A LR 4 T ALEE B 4 A A

R X R I 95 A DR JC LBV R 4y
MWL 3. I 3 AT LLE KUY & T U0
Y145 TCHUIE 25 8 40 A 35 S B — SO A, B Ca-P >
0-P > Al-P > Fe-P > Ex-P, X 5 2 % + 1 W % TR
Yreb 1 WF 5% 45 R 2 AL (B R B A 2008 5 2R VLA
2007 ) , F B = I J2R DX 00 T 3 38 B X6 JE LB 3 A
BRI AS K.

H 1 3 30 AT B R TE A B K U 1P
i (2008 4 8 H % & CH 147. 29 ~ 1078. 48
mg-kg ™' HIEH 504. 82 mg-kg ™' RAF [R5 1
196.18 ~768.84 mg-kg ™', ¥I{E K 425.85mg-kg ")
ST I@EE T 1P (2008 4E 8 A & &K
117.89 ~858.47 mg-kg ', FJ{E K 375.26 mg-kg ™ ';
UAE A& 4 99. 57 ~574.34 mg-kg ™', YJ{H N
332.34 mg-kg ") . XF Lt 2008 4E K 2009 4E TCHL#E &
AL R THTE T DU 2 ad — R 52 3 1 K e 1A
BAFE IP & a8 A TR B (K TR S (8 R
78.97 mg - kg™, & T ULALY ¥ (H F % 42. 92
mg-kg ™), AT TE A TCHLEE R B K B, Fe-P >
Al-P > Ex-P > O-P > Ca-P, 255 8- TE A W (1) 4k 24 1 o
SRR, K V& TUURY T Fe-P Al-P Ex-P 5§
TR B R BRI 16. 77 mg - kg™ 14. 81
mg-kg ™' A TCHLBE I 4% | 10 HE T A= 0 0 I 1
Y Ca-P F1 O-P & 5 KIE T B, B 29 5 ek
(9 15% , 3 =0 P DX R0 0 10 i 2245 TR 2 B A6
WA THEER KO A B (H BB/,
Xof JE X P Y 7K s 7K B e A K

R T IR AR TR I v A DU 5 TR A TEHL
Ay R A i = NS B Ay R e PN
RE AR 4.
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Fig.3 The distribution of inorganic phosphorus in sediments of TGRA fluctuating zone in exposed period

x4 EFHEHHEFIRYESHESENBSGREERRE(CV)
Table 4  The shape coefficient of variation of inorganic phosphorus in

sediments of TGRA fluctuating zone in summer exposed period

(CV)
B — A RE(CV)
Ex-P AP Fe-P 0O-P CaP
2008 4£ 8 HEKITY) 0.75 0.74 1.09 0.97 0.58
2008 4F- 8 H#%T IR 1.02 0.89 0.84 1.23 0.64
2009 4£ 8 HEKTTRY) 1.22 0.81 2.03 0.60 0.44
2009 4 8 75 T 1.08 0.54 1.47 0.80 0.51

BT RE A A 5 RECR LA FF G LT M
H,CV(Fe-P) >CV(Ex-P) >CV(0-P) >CV(Al-P)
>CV(Ca-P), 3R Fe-P fE E RIEVE A B R KMN
A A 22 5, Ca-P 1Y %5 (8] 53 A 25 5 de /. F 7K
TCHLBE Y 5370 25 57 0] g 5 AL 24 45 G 8 A ¢,
Ca-P J& T UUR) I A S0 v (1 il ok 3 38 oo 2 1
FHUTUER Wy [ 2 1) U il | LA JE DXIH 7 A DR A v

FrE AR E HAET B AR, Fe-P J& TR E AL

s

T B i

4

p=m N 7

&, B 5 TR THORI AR W) ) T B

A AR, T 0-P FiE B R AE 8
BRAERT ) o UKL P B T ME T AR R T Y
Hoox

W, 6P BAK T F Al-P,{H

X ] g

3.

2009 4F iy #2975 7 B K DT ALY Or-P

NI

Ao A 22 SRR,

5 E IR BEHAD R A G, A AF5E
W, 0-P WER CV AR46 5 FE 5 AN RIS o2 1Y) 1 3%
F 75 DU OC (MR S5 ,2006) .
3 =k E X KA TUAR 4 A LB By A B AE
e PR DX 6 T T DURR A A BLRE T AR 4y
VL 4. NIEL 4 AT LI H,2008 4F 8 H W FEIH I& 1
BKUTEW) Or-P &5 7E 92.28 ~368. 64 mg-kg ™' Z
6], ¥9{E K 177.70 mg-kg ™", i TP &1 26.04% ;
KTV Or-P & 87F 96.31 ~282.00 mg-kg ™' 2
], P4MH A 184.20 mg-kg ™", i TP & 114 32.92% ;

o 1 e
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75.87 ~ 517.35 mg - kg™' Z 0], {5 A 265.74
mg-kg ™', 5 TP &Y 38. 42% ; 7% T VLY Or-P
S TE 172.68 ~ 555. 34 mg - kg ' Z ], H{H N
326.31 mg-kg™"', i TP & AY 49. 54% . XF Eb 2008
4F K 2009 4 Or-P & A8 R I, 11 I+ DU 48
i — WK E M LS Or-P S 20 EF
Fa (BKUTRR Y LT} 88.05 mg-kg ™', ¥ TUL
Y EFF 142,11 mg-kg™') , 2456 TP IP & &
A AT, Or-P & e 2 S BT A B i Ut
T AR SR 2L

600.00 - 2008 4EFK LA
O 2008 434 FULRMA
500.00 - u 2009 FEEKURY)
8 2009 E£H TR
7, 400.00f :
=
o0
£ 300.00f
R
&
200.00 =
100.00 5; E E
0 £ BMAZ SMiS EMSS BN EMiE A, FEE PR,
W OB EHE FE BRE RBE AN =M £ AL

B4 HEHHEFIRYENBLEESS
Fig. 4 The distribution of organic phosphorus in sediments of TGRA

fluctuating zone in exposed period
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TR R T UURY h iE R S Y Ac-P L Or-P 2
A R T AR 2 B 0-P Ca-P HEH, 13X 2t T
A E 2R EE T YR I VR B T A
BLEERY SN A, HZ B DGR B AR th A A T
SIFEW A AR B R RE n T R ZE V% UL
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Fig.5 Accumulation of different forms of phosphorus in sediments

with complete cycle of alternating wet and dry

4 2512 ( Conclusions)

1) RS 58 8 I 2279 T8 38 I IH Tk 4%
W R DU Sl AR (B ARKDUER TP K
THTUURY TP, & W] H 2K T 17 TBOKHEYD T
Tt B 2t R IR I B IR R A R T BRI R
2 JE DU o ) 55

2) Or-P Gt R R B0 IRA D) e 8 2
TR AR T T DU S AR R F 2 i A

3VIHEH R Z= TR A H TR h g
PR E Y Ac-P Or-P B FIFAI X2 E 1 O-P
Ca-P HEH.
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