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BT T W W AL S B e 5 T T R TR
WEFE, X AE =% Z [0 B U ATy ik = R GER 5T

10 BE ) O e S — R R K W, 2 TV A L
W, T HRE 115°49’ ~ 116°46'E, b £F 28°11' ~
29°51'N, JRd i AL 1.6 x 107 km®, 2 4 VL3 B X
AR PIAE WA Z —, AR AT KA 145 x
10" m® B 1 52 % (19 786 B 380 7K 2 FTI0 90 Y A R g
PR 380 B 2 — A A ik BRI, HR A2 %2 T
T ) /K R VK A7 TS XU 2, TR I8 4F N ik
JEAF PR 1], KA W R, e R AR AR IR R 959 ~
15.36 m,fH/NAEIE N 3.80 ~9.79 m, EEH TH
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AR 2 K IR A | I AR S Gt T T R A R
B, T) i R i LA A Al G I e A B U
e ARk PR3 A SRS IR W) RO 36 DL KO A2 )
PR R S 3 2 07 R HE T B ORI A B IR 5
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ona) B AJE K, iE AR TR B h 2 AR &
JE TRl BT B Ul KA A SR KT R B i 100
07 8 B O PR AT 15 20 Mo IR Y8 R iy S A 2L AL 1
Bor AT pH KR (FRE L) 25 IR ok K IE
B P (Rl TR EE) T R 1
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Table 1 Physico-chemical properties of the surface sediment

Tl K Bk 5 Rk
i)
. pH Soil water content Total phosphorus Fe-P Ca-P Al-P
Texture
(%) (mg kg™") (mg kg™") (mg kg™") (mg kg™")

i s
Sl 1 7.3 1.62 0.19 7. 46 2.10

it loam

1.2 RSB

H SRR B Ol — N AR 20 em, & 40 cm, F ¥
H O PVC HARAE RS S a5 R AC LR . 6 8
PN S5 At 100 H 5 19 ¥ IRl & 10 em & i,
IFi) B R VS V0 0 o K WA K AE S 30 S T 1 R
TG A LA BE T 2 KR 20 em, T 25°C i
e E RS WA 1,
1.3 A&t

Vo R ARSI v, 2 AR 3.6.9 .16,

23 .28.35.42 K F/K A1 3em 4b R4 7 KK
FE S T 2R Ve B, I S 2 DL o R K 0 43 B
Trig) o BEUCRAE S b FE R IR B A 1 56 K
I RAE 58 AW RESL, T R & . g 4
WG /N RERZ T ~2 em JRIEHAT R 73 B
FE N e BRBE S BE AR R S R b &P
ST E, DEKERBERIKRER
2.3 mg L™ (R K {4 Bl e BE 0O A R M8) o 4 1) 2 i3t
B4 2« Pl T B BH K R B 1.0 mg L7,
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Fig. 1  Sketch of the device for the static experiment

APEA I, S PRI ROR R A8, 8 vk BE K 2
2 A AT ISR o
% f# KH,PO, T 0.01 mol L™'KCl ¥, 40 1%
PRfE 2R B0, B v BB BE 4 0l ol 2.4 .8.16,24 .32,
40 mg L™, BIFREURT 8L 1 g, A 7 2B 0
& SRIE A A 20 ml B4R AE W, B 45 s om
2 AT B e E . OB MEEE, T
fERIR G a8 DR 24 h, fF PG, # & 1L h, T
3500 r min " F B 10 min, M E WS .
1.4 WEBFE
FIH Freundlich 5 ) 1 Langmuir 5574 X} 25 BH 1]
D - R 5T e ) I B AT — o 2Pk Rl
S3HT, IE XTIy RS T AR DGR TG A AR e,
TR o 2 B A5 700 359 T B A SRy 2 MR X, U5 A Y Y AR
K FRH r e 7 BB 38 HIVE . ¥ Freundlich 45
R 30 OB, BVAR S vk BRI =
lgF,=1/nlg C +1g K (1)
X, F, N LR B A R, mg kg5 K
SRy VA W B B85 C SR W BT A I R T A
mg L™ sn NHEL
F4 Langmuir 551 7% A5
C/F,=1/(S8,K) +C/S, (2)
1/F, =1/(S,K)(1/C) +1/8, (3)
X, S, b 3 X B A B KB B, mg kg T 5 C N

87 R ST 665 B 3 Y0 PP W ) 96 B, mg L1 5 K g S 7 I
R

L C/F, % CHERELLL 1/F, X 1/C VEE R
/N TR SR AT — TE R TE L, MR AR
IR AT 3R H 0% B 5 % K

2 4iR51®

2.1 tE-K-BYREREHBHRIBHLIRE
2.1.1 HHE#ERZL K2 1Kt &
Gerbiy LR R EN AR E, VIR S B
K Z 1) 5 1 28 A S BT b R B A R S
AR T, R RUE R 25.5 mg kgL IR
o e PO S B FE O 0.8 me kg 'L [ 2 ol
F e, A e R R L 3d N R R
G 25.5 mg kg FREE 11.5 mg kg ™', i) 4
b R B RO R Bk, X T T
U B, b A K Wl e AR, K - BT A v R
FERZZRR, R B R Y B R K BEJE
W, R IR R R, E 7.8 ~ 115
mg kg ' ZJA] . I E 16 ~23 d BF L BEE FF
e BB, BXE R R L 3 v AR M R AL TE R
Ul IIZ I ] A AR RS R TR 0 8 1 T
B - iz ok A, 5 R B R AE B OC, R Y
8 LR R ISR 5% B AE Y T, U A 3K ol R
DUVE SN & Al i i o 3w 3R 22 DL LS
TEWERRER Sy Y b i IR TS Bk B AR
P Tl 2 R T MR 0 2% R I R DAL AR o i T T R
HEATR K, P28 4 1 2 K- A, 6
Z KT,

- 277 Ci=25.5 mg kg!
"T&D [ —— —— —— —— —— —— —— —— —— ——
on 241
)
= o1t A +3ELEEE B TP in the soil
1 o ———— LB P The average of TP
pol £ —— —— —— 1334 5H The background of TP
& £ 181
& 2
(=] 15 -
it
<l A
T‘: L o Ay ) Cae=9.8 mg kg'!
° :
‘A AT T A
6 1 1 1 X 1 1 1
3 6 9 16 23 28 35 42
Bf [|) Time(d)

M2 ek Al

Fig. 2 Variation of total phosphorus content in the soil
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2.1.2  LEKEBFEAL 30 K- Y
o FEOKBER A B, B, ERUKEE
SE R 2.3 mg L1, K 56 i A b JLOF By B v R R
0.7 mg L™ RG], 76 1 ~9 d B N2, b
BAKBEEMN L. Tmg L' FEE 1.4 mg L',
BRI/ B M BE R 5] 0. 05 mg L' ;78 9 ~ 164, il
WA, BB KB E 0.5 mg LT,
Bif5s 16 ~35 d, &k %%, & K#uk M 0.5
mg L7/ % 0.08 mg L™';35 ~42 d, I 78 K W vk
JE AR R AR AR 7K - ST W v B A 3k B P4

~25
) - - o _____
g C;=23mgL"
5 20 ® - UK MBS TP in the overlying water
S - EE K SB35 The average of TP

- & [ « " K B 5H{E The background of TP
= 1.5¢

& .

m o

B2 1o} 1

kg C,=0.7mgL
]
2 05} .
£ . .
=Y [ o
g 0.0 : : : : ® - L]
=73 6 9 16 23 28 35 42

i} ] Time(d)

K3 LBk B wh R R A A

Fig. 3 Variation of total phosphorus contentration in the overlaying-water

2.1.3 YR ZEA K4 S+ oK1 &
SRR R YT RS EN L6
mg g KB AP H T EEN 1L.0mg g7 Bl
Y B A A Y X i A I A RE ) o i o . K
B i A b, AE Y B RO BT Y, R DA
W T A i T R R TR AR A A R B R B
IR S 5 i Al 2 B T R R A U R R
T M AR B A 2B, IR SO 1 RCR AR I A )
(B 2R 5 i AE 28 ~42 d B TP 2 MW IR N B R
R R A E

ZiE I 2 ~ B4 W LUE W R A KR (1 ~
9 ), IEARTFAE R AT B B, B A= i B0, 41/
MREYIAR 2R AR 3k, ICRE I AW, R G ik s
AKHIVE I JG Ik 58 4 A B I R, £ S Wi 7 0 B Be LA TR
BE o 5 2 i e as T B BB Bk (R 10 ~
40 d) , KR il T R TS AR R o B e, T
SErh A S SRR ARE B AR KA O R 4,
HARE K AR AR 0 A ) Bl B O, B KR B R
SR T W R B K AR ML TE S K A BE R
YERARE] T 580 B9 B e il DL, 7K A= 4 ) 7 A

S5« 0 09 0 X MK 40 2% 5 o B 6 25 R 5 141
22 T 3 3
*
T20f
o0
gl .
g '8 C=1.6mg g’
ﬂﬂ; -1 Z2
2 K
g 14
ﬁ S . & YIRS R TP in the plant
=2 15l o — = —— Y2 EYE The average of TP
é ' - 4R 5Ll The background of TP
3 10
= Cave=1.0mg g
0.8 L 1 . . \ .
3 6 9 16 23 28 35 42
B} ] Time(d)

4 YA A B

Fig. 4  Variation of total phosphorus content in the plants

Y-k AR - 11X = 35 R 40 b W B B Y RE ) 2 R 0R
o B A BARTUR KR B IR IF 4R, Sk
FAE B rh vk BE 0 A1 3 3 S K A e g
TR R IR B A VA BRIBT VA ORI, KA
T T 75 K v Ak b B PR 5 2 AR
N TR R A E I K AR R g i ACE SR
WL AEY) A B e W — R E SR BT, W R AE B R
R R B4 SR 25 T A 1, 3 Oy O il — SR8 SR ) o
PRAL T 0 FE 0 3 i AT SR AR A

2.1.4 +HEK-HY RGP BRI i 5
W, REER BB OK TR BE S A T R R, 3d N
T R R R RO, 8 0y B A R
2 EEKP(E 2 ~K3) ;i TR SR,
DRI I B 8K L Sl R i & b K b, KR S A g
HE FE KB AR 2 BT M i a3, LA JR 3
SE T 4 B SR A K 2 B VR BE 0T BB A T R b
FE A R AR R T R AR R LT
T, RSP MBI R B R, iR
BT E IR B, KR vk T R T 2% L R
T A A R, B & bl 2 W 2%, - R
HARZA, LIEK-MHY) RFE DR AR TP
(El4),

2.2 BEIBWMELERSAREVHSE
2.2.1 LHEBEEABAL TR R B IR S R
HHMPEIE S A G AN CR, B— LA L
Wi AR (AL-P) kW (Fe-P) FI45 8% (Ca-P) L S 7F
e w3 b OR [ AR & ARk an
Ks, A m R TR L Fe-P &5
% ,Ca-P AP FiE D, Ho AP & B, N
W AT 0.020 mg kg™ W A K K E 0.016
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g kg~ BRI B B AL s Ca — P A REWEAT
Hhn, A 0. 202 mg kg ™' 40 FE 0.239 mg kg ' ; Fe-P
TR AR KB AT N 0. 746 mg kg IR N
0.862 mg kg ™' Hirfr, Ca-P 30 al fig 52 K A 7F % 1
T ROME VA 1 2 LW IR 45 , Fe-P W& A 18 i U] AT BE 2 78
A ) HE A R v S A AR D 1S S By . AL-P
W AT 2 2 i Ao K, T T K AR ) WA 5 B L
TRAE W ) A AR R 3B W A3k, K AR W SRR
i 3% 2 AR DK, (AR ) AR DX 3B TS A BB T Ak
A TIOR3 i AR DX A 4R DXl A e 4 X a1 3 []
AETE AR DI B 48 Sl 1 A0 IR SR B 4 T AN )
SLNERIPANG S W3 RGeS G (SRR | BRI
T LB ) JC LB ) 5% A, AN P B 1) AT T
Ak

5010

£

=08 0 R
i 2 Before experiments
SE0s B iRKE
& R= After experiments
®] 04+
e

Z

=

o

£ 00

= Al-P Fe-P Ca-P

s B R PSR Skl
Fig. 5 Forms of phosphorus in the soil before

and after the experiment

0.6
| 1gFp = 0.5665x1gC~1.4397
-0.8 R=0.9615 %
-1.0T *
Q
5 12
_14}
-1.6 Py L L L
03 0.2 0.7 1.2
1gC

TE: C TP e ) mg L7 5 Fp B, pg g
Note: C: Adsorption equilibrium concentration, mg L ™' ;
Fp: Adsorption rate, wg g™
6 W b SO X Tl Y VA R A Rt 2k
( Freundlich %1 )
Fig. 6 Adsorption isotherm of phosphorus on the wetland soils

( Freundlich model)

2.2.2 MEYBEEAA 7EK-TERG R A
WG R PR P9 Bl i i g, AR AT 1.0
mg g IR 2.1 mg g™, F WY WU RE 1
BT R B AR . K AR A K,
WIRR 2R AN ik, A AR X R B S TAE 00 10 A A 10
WA B 75 IO VL 48 DR 48 4% A TR G A2 0 1 K IR
R L N B R AN ORI I LEOF 2 A =
AR K A R B T A e AR B TR ALTE LR O
HAMR A KR, R B R R8T 55
A B VE T, A0 O R R B i S B8 A W 1 A A R
S 2 W AR T A B 1 35 BT R 4R S, X b
KPR AU TR KRR
2.3 HiE-K-EMRSGHEBS AT ERE

ok $es

FIJH Freundlich £ %, iy 7[5 ) 44 e i T W 19
W7 RF/ A W 6 45 AR , 22 1 90 s Wl A R O o (i
W) A A G R R (LI 6) o iy [T A L, 7590 LA
e VBRI % LT, A 7 3 A0 W IR 52 5 B 2 o v T
{9 3800, 2 9 14 AR X

IE7 9 25 9 28 R AE o 7Ty Langmuir 56 2 304
P 7 Ji L Langmuir W B4 9 0 2% 56 %504 3k 47 45 401
fi 45

Langmuir $5 51 18 £ f) 2 57 % JC W B 4 2 0. 26
mg Pg ™' M5 RHN 0. 99, 43 # 4f ; Freundlich 4
T A () 5 T 0 IR 45 R % 0 A 6 R B 0,96,
Langmuir 45 %9 55 A8 ff .

| 1/Ep=26.429x1/C + 3.8434
r R=0.994

1/Fp
N
W

00 02 04 06 08 1.0 1.2 14 16
1/C

P73 R SO Kl Y R B 4% U I 2k ( Langmuir 278 )
Fig. 7 Adsorption isotherm of phosphorus on the wetland soils

( Langmuir model )
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STATIC TRANSFER OF PHOSPHORUS IN THE SOIL-WATER-PLANT SYSTEM
OF BEACH WETLANDS IN POYANG LAKE

Xu Jin'?  Xu Ligang”® Ding Keqiang' Gong Ran'
(1 School of Environmental Engineering, Nanjing Institute of Technology, Nanjing 211167, China)
(2 State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology,
Chinese Academy of Sciences, Nanjing 210008, China)

Abstract Samples of soil and plants were collected from shoal wetlands in the Poyang Lake for indoor simulation of
static transfer of phosphorus in a soil-water-plant system to explore laws of the absorption, release and transfer of phosphor-
us in the soil-water-plant wetland system of the Poyang Lake. Before and after the experiment, transfer of phosphorus rela-
tive to form in the system was analyzed. The experiment device was a cylindrical container of polyvinyl chloride, 10cm in
inner diameter and 40cm in height, containing a 10e¢m thick layer of homogeneous sediment. Water lily was planted in the
cylinder. The overlaying water in the cylinder was sampled for and analyzed of phosphorus on D3, D6, D9, D16, D23,
D28, D35 and D42 after the experiment began (D day). Meanwhile, soil and plant samples were also collected for analy-
sis of phosphorus concentration. At the end of the experiment, fractionation of phosphorus in the surface layer (1 ~2cm)
was performed, and concentrations of Fe-P, Ca-P and Al-P were determined to explore variation of the transfer of phos-
phorus relative to form. On such a basis, the Freundlich model and Langmuir model were used to perform one-dimension
linear regressive analysis of adsorption and desorption of P in the soil sediment of the shoal wetlands in the Poyang Lake.
Results show that phosphorus was released continuously from the soil into the water, and mostly absorbed by plants. Before
the experiment, phosphorus concentration was found to be 1.0 mg g ' in the plants and 2. 3 wg ml ' in the overlaying-wa-
ter, and after the experiment it was 2. 1 mg g~ and 0. 062 mg L. ™" | respectively. In the initial period of the experiment,
phosphorus concentration in the overlaying water decreased from 1.7 to 1.4 mg L', and on D16, it was found to be 0.5
mg L', and then it leveled off from D35 and on. During the first 3 days, phosphorus in the soil decreased quickly, from
25.5t0 11.5 mg kg~'. As this was only a static experiment, though part of the phosphorus in the soil was released into
the overlaying water, the exchange between the soil and the water was very slow. P concentration in the overlaying water as
a whole still displayed a decreasing trend. Only the concentration in the water layer close to the surface of the soil in-
creased somewhat. At that time, phosphorus content in the plants kept rising rapidly. Plant roots grew deep into the soil
facilitating phosphorus transfer from the soil into the plants. With the growth of the plant root systems, plants’ demand for
P increased. The rising P content in the plant began to level off on D28. The decline of phosphorus content in the overla-
ying water began to slow down at the mid-later stages of the experiment. At that time, the plants were well developed and
phosphorus content in the soil kept almost unchanged, and the phosphorus in the soil-water-plant system reached its equi-
librium. Meanwhile, soil phosphorus fractionations before and after the experiment show that the content of Al-P remained
almost unchanged, the content of Ca-P increased slightly but the content of Fe-P did by a large margin. The content of Fe-
P in the soil was quite high and that of Ca-P and Al-P quite low, either before or after the experiment. Among the three
fractions, Al-P was extremely low in content, being 0. 020 mg kg ~'before the experiment and 0. 016 mg kg 'after the ex-
periment , almost unchanged; the content of Ca-P increased slightly from 0. 202 to 0. 239 mg kg ~'; and the content of Fe-
P increased by a large margin from 0. 746 to 0. 862 mg kg ~'. Relative to the Freundlich model, the Langmuir model was
better in simulating phosphorus adsorption process in wetland soils. The findings of this study may serve as scientific theo-
retical basis for management of lake pollution and research on environmental effects of pollutant in wetlands.

Key words Soil; Plants; Phosphorus; Shoal wetland; Poyang Lake
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