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Abstract; Ditch sediments were respectively collected from forest, paddy field, dry cropland and residential area in a typical agricultural
catchment, where locates in hilly area of purple soil in the central Sichuan Basin. The characteristics of phosphorus(P) adsorption—desorption
kinetics of the ditch sediments were studied by the batch equilibrium technique. The P was adsorbed and desorbed on the sediments at differ—
ent rates. According to the rate, the reaction process of adsorbing—desorbing could be divided into three steps, namely fast, slow and dynamic
equilibrium reaction. The rate of phosphorus adsorbing on the sediments in the first 0.75 h was significantly and positively correlated with the
content of active iron and aluminum oxides and clay fractions. The high rate of phosphorus desorbing on the sediments could be attributed to
the high content of Olsen P and sand particle—size fractions. The amounts of P adsorbed and desorbed from the sediments featured a power
function with the reaction time(Q, = k4,0 < a < 1). The P sorption amount of the sediments was highly and positively correlated with the

content of active iron and aluminum oxides. The desorption amount of the sediments was significantly and positively correlated with the con—
tent of sand particle—size fractions, but it was significantly and negatively correlated with the content of fine particle—size fractions. The P
desorption amount of the sediments from the residential area was significantly higher than that of the sediments from the other fields/areas.

The results of this research provide a scientific basis for the risk assessment of P release from the sediments derived from purple soils in hilly
area of central Sichuan Basin.
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Figure 1 Study site and sketch map of sampling location of ditch sediments
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Table 1 Basic features of studied ditches, sampling sites and sediment sources
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Table 2 Physiochemical properties of the ditch sediments

VAR pH W% ki  Kki/%  HHPUE/%  CaCOyg-kg? (Fet+Al)-ox/mmol-kg” Olsen P/mg-kg™ iBf/mg-kg?
D1(n=3) 8.2a 36.0b 41.5a 22.5b 4.5a 113.9a 24.3¢ 10.0¢ 427.2¢
D2(n=3) 72¢ 224¢ 48.5a 29.1a 2.5b 45.1¢ 78.2a 16.1c 589.3b
D3(n=3) 7.8b 38.1b 37.7b 24.2b 1.6¢ 81.1b 21.1¢ 23.3b 717.5a
D4(n=3) 7.9b 55.5a 27.5¢ 17.0c 0.5d 89.2b 33.9b 44.9a 486.1c
D5(n=5) 7.4b 26.5¢ 43.9a 29.6a 2.4b 67.7c 39.7b 30.0b 578.0b
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Figure 2 Kinetics curves of phosphorus adsorption(a) and
desorption(b) on the ditch sediments
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Table 3 Average rate of phosphorus adsorption on the

ditch sediments

W B R /mg - kg +h !

HPRHE 0~0.75 h 0.75~8 h 8~24 h
D1(n=3) 10.05d 2.02¢ 0.33a
D2(n=3) 21.67a 3.72a 0.28ab
D3(n=3) 17.60b 1.86¢ 0.33a
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Table 4 Average rate of phosphorus desorption on the
ditch sediments
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Table 5 Curve—fit equation of phosphorus adsorbing and desorbing

on the ditch sediments

R H AR fmg kgt b

WRHE WO R R TR R
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0~2h 2~8 h 8~24 h D1(n=3) 0=62.207 0.89%* Q. =51 0.95%*
D1(n=3) 3.33d 0.32¢ 0.03c D2(n=3)  Q.=96.5"% 0.98** Q. =43 0.96**
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Figure 3 The measured and fitting kinetic curves of phosphorus adsorption(a) and desorption(b) on the ditch sediment in paddy field



$308% 1

® A K OB OB % % 159

YIRSt A, 0~
0.75 h PRI B BRIE 5 TR VR 2 B 3 IEA 2 (=
0.66,P<0.05) , 3 A] REE ANE AR S At =243 1R fE
RARE_EUS R AE o AR E A B B

JRUE R [R) A Y5 e U 5 IR B I [ 2 A R A
AR —B, H IR B R B S e, S [RD Sk R U VD B R A R
5B E LT DB E A K/NBF R D2>D5>
D4>D1>D3 (& 2a) , X F ik i 222 55 5 e b3k
HRAHYIRR (3R 2), MR IR, B T
B B 5 R R AR R I VA TR R 4R A AL AR B 3 IEAH
X (r=0.98,P<0.01), X Ui Bl & & = A IE MR A Ak
YK HR R e b oA s P M = — 1 E 2
JEA

AERIERY AR R 2T B, Hp M
FEYIE (DA PR B A 3 R e , X AT BB 5 3
BRI Olsen P /K EAIES R AP RIS BAH L (£ 2),
K% Olsen PR32 T 4 20BE AU B R, X 4B T 22
R B AADS B, Olsen P & B S B B & 7E
S IE] 9 R B R, U R R . A A SR
B, SRR L, B P B B B R R R, AR
FREI,0~2h NWEIRHEESRDDKN S EEBE
TEAX(r=0.72,P<0.05), A WL, BbRL & & W2 wig
WA R — N EE R,

BB T, AR [ SRR VR VD B R IR B A7 A
B .22 5, LU VD B A I 2 X K/ INIBUY 2 D4>D5>
D3>D1>D2([& 2b), VRV BEfEW & SR Pabh & &
2 IEAE S (r=0.71,P<0.05) , 5 4 550k: 4 J5x Ok bz 1
kL) & B2 B AR (r=-0.66, P<0.05 ) , Bt B Je 7>
H AU S5 IR B OB AS 5 R, TR T B P 5
B BN M TRV BT B K, ERE B
RS, FRZEIREH , MNEWE(D4) R DR
TR F5e K, AR YA 2 (D1) FK I8 IR (D2) Y Vb ik
R KB B /N, 27 VA 5% (D5) Fl R b3 42 (D3) 8 ¥
BEREBX R A F 2208

S YRV I TR B B AR 8 5 RN B R 3
BRI Q= k-1,0<a<]), EHRE BRI £
B B2 W S A R] T S 3 ka3, FIa, &40
EHERMFER o) KT 0 T/NF 1, REARY B
A 328 e A R R Gl 7 FRoR 2 ) W BB 5 g B[]
T2/ , 3 5 50 7 52 2R AR B 45 R 2 — 3K
o MAh, BTG IR SCI i A & (& 3),
PR, I RO 2 (Q, = k17, 0<a<1) X1 IR PR VDB
W B A U 3l ) R A TR IR RS AT AT Y

4 ZEig

(1) 5 €6 - VR VB 1) TR B A A Sl R 3 ] 43R
P18 BT 3 BB ; B B B2 R g R i 2
B[] 38 , 39 7] R RO 2 (Q, = k +1°, 0<a<1)
(R P

(2)0~0.75 h PRV B %) 0% o ol 2R 55 v M k4
Ay EMER SRR E B EEHL, RFEE
B ORI BEH R B EREES,
FERRTE 0~0.75 h P, 7K FH {4 JR U8 U0 %o Bl 1) MR A 2
R, HRIRKCH AR By R A EW R
FIMRHBIA IR

(3)E:E 1Y Olsen P /KSE-FIRD R 25 B 2 IR VDB
W R R M EE R R A FRRIE R ) R B T3
FR R 22 5 2 ARV R TR VDB I T 8 R R A
P, A KK LA IR B T SR R Ak H
WE,

(4B B SR IEREEAY & E 2K
WEIEAR; BHENE SR k& &R & EAH
K, HYURY) BT CRPR R RL ) & B 2 B 2 AR,
ANFEBRIE (VIR ) Y VDX B ) W i AR 22 S i
2 BV R IRV B B i =, R AR, B
REM,

B3 30k -

[1] Needelman B A, Kleinman P J A. Improved management of agricultural
drainage ditches for water quality protection: An overview[J]. Journdl of
Soil and W ater Conservation, 2007, 62(4):171-179.

[2] Nguyen L, Sukias J. Phosphorus fractions and retention in drainage ditch
sediments receiving surface runoff and subsurface drainage from agri—
cultural catchments in the North Island, New Zealand[J]. A griculiure E-
cosystems and Environment, 2002, 92 :49-69.

[3] Sharpley A N, Krogstad T, Kleinman P J A, et al. Managing natural pro—
cesses in drainage ditches for nonpoint source phosphorus control [J].
Journal of Soil and Water Conservation, 2007, 62 :197-206.

[4] Luo Zhuanxi, Zhu Bo, Tang Jialiang, et al. Phosphorus retention capacity
of agricultural headwater ditch sediments under alkaline condition in
purple soils area, Chinal[J]. Ecological Engineering, 2009, 35.57-64.

[5] Brennan R F, Bolland M D A, Jeffery R C, et al. Phosphorus adsorption
by a range of Western Australian soils related to soil properties[J].
Communications in Soil Science and Plant Analysis, 1994, 25.2785-
2795.

(61X 8, B, kiR, 5. KL OERER 2Ry R EL Y
M BRHAREAELY]. a4, 2002, 57(4):397-406.

LIU Min, HOU Li—jun, XU Shi—yuan, et al. Phosphate adsorption char—

acteristics of tidal flat surface sediments and its environmental effect



160 FEIRMEE O L TRDUTRRY B B A 3 77 24 R E

201141 H

from the Yangtze estuary[J]. Acta Geographica Sinica, 2002, 57(4):397-
406.

(7] 223238, )M, YRRk, 55, W IR xR IE IR R ik
BEJIBHSELI]. PRI, 2004, 25(2):125-128.

JIANG Cui-ling, CUI Guang-bo, FAN Xiao—qiu, et al. Purification ca—
pacity of ditch wetland to agricultural non—point pollutants|J]. Environ—
mental Science, 2004, 25(2):125-128.

(8] pkE, Fl/ME, EREE, 45 FTRBEIE IR R R LSRR
IR IR R GE S HBCR)). LRSI, 2005, 24(11): 1371-1374.
YANG Lin—zhang, ZHOU Xiao-ping, WANG Jian—guo, et al. Ecological
ditch system with interception function and its effects on controlling
farmland non-point pollution[J]. Chinese Journdl of Ecology, 2005, 24
(11):1371-1374.

(9] AR, X%, REAbsk, 45, RV IS 1 R UTR Y A B B4
FEL]. ARV BB 22447, 2008, 27(4) : 1359-1363.

ZHAI Li-hua, LIU Hong-liang, XI Bei—dou, et al. Property of nitrogen
and phosphate adsorption on sediments in headwater ditches|J]. Journal
of Agro—Environment Science, 2008, 27(4 ) :1359-1363.
[10] Zhu Bo, Wang Tang, Kuang Fuhong, et al. Measurements of nitrate
leaching from a hillslope cropland in the Central Sichuan Basin, China
[J]. Soil Science Society of America Journal, 2009, 73 : 1419-1426.

1%k ¥ 7E FBEE S ZOCEXAMNURARTIBEH

FRIFEUNIT]- L1324, 2006, 24(5) :601-606.
ZHU Bo, WANG Tao, XU Tai—ping, et al. Non—point—source nitrogen
movement and its environmental effects in a small watershed in hilly
area of purple soil[J]. Journal of Mountain Science, 2006, 24(5):601—
606.

[12] Sdmssh. - 3efell Ab 2 045 B (M. B3 o Ol BHEL Y A,
2000.

LU Ru—kun. Analytical method of soil agricultural chemistry [M]. Bei—
jing: China Agricultural Science and Technology Press, 2000.

[13] Sah R N, Mikkelsen D S. Sorption and bioavailability of phosphorus
during the drainage period of flooded—drained soils[J]. Plant Soil, 1986,
92.265-278.

[14] Sah R N, Mikkelsen D S, Hafez A A. Phosphorus behavior in flooded—
drained soils : Il . Phosphorus description and availability[J]. Soil Sci—
ence Society of America Journal, 1989, 53.1729-1732.

[15] Li Mei, Hou Yanlin, Zhu Bo. Phosphorus sorption—desorption by purple
soils of China in relation to their properties[J]. Australian Journal of
Soil Research, 2007, 45:182-189.

[16] Kuo S. Phosphorus. In:methods of soil analysis. 1996. In:Sparks D L
(ed). Soil Science Society of America, Madison, WI 5:869.



