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Mobilization and Transformation of Phosphorus from Water-Soil Interface of

Flooded Soil

TIAN Juan, LIU Ling, DING Hai-shan, CHEN Tao
(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract: Mobilization and transformation of phosphorus from water-soil interface of flooded agricultural soils is a concermns and it has been a
leading cause of eutrophication of lakes and rivers. Using PVC soil trough, we modeled the mobilization and transformation of P> ferrous iron,
ferric iron, dissolved organic carbon(DOC) between soil floodwater and porewater induced by flooding, and characterized the main factors that
contributed to phosphorus release by using the principal component-partial least squares method. This study shows that flooding soils induced
significant release of phosphate to the floodwater over a 54-d period. Cumulative phosphate content in floodwater was 16 times as much as in
porewater. The changes that occurred among the inorganic P forms during flooding were also invested. Significant changes in the inorganic P
fractions Fe-P» Al-P; Ca-P; and O-P occurred in soil during flooding. Typically, the Ca-P fraction was almost unchanged during flooding. The
others decreased, and Fe-P contents during flooding decreased by 30.4%-72% of its initial value, which significantly contributed to the
release of phosphate to floodwater and porewater. The major factors that affected the floodwater phosphate release were Ehs ferrous iron, ferric
iron, and dissolved organic carbon (DOC). The factor that affected the porewater phosphate release was DOC. The predominant mechanism of
DOC induced floodwater P release was ligand-enhanced dissolution, and that induced porewater P release was competitive sorption.
Furthermore; ferric iron in porewater affected the porewater P release.
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Table 1  Selected characteristics of the soil sample
P Al-P Fe-P 0-p Ca-P ,
H/CaCl M Plegkg™! kL % i E
pH/CaCl, Plg*kg ferkg ! /mgekg”! /mgekg”! /mgekg”! gk R/ % wt/% At/ %
5.83 0.83 15.3 51.5 307.5 10.2 161.5 52.9 23.1 24.0

1.2 S5

K PVC A R K L 3 g 25 AE K - A
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FROFNTR 7K ETCRERLH 0D, Hh H K RS 15 em,
TNHK D BE RS 3 em, BASRAE 358 FLBSUK R HE 3L
H 100 mL 7 5 8 0 B C K D) HUORE PR
%124 100 mL, e 12 R4S 98, Fid 0.45 pm JIE,
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Fig.1 Sketch map of experimental soil trough

FEAAR F5B% 10 d Ze A0 1 IRERE . BRER EAR N 1
em A5 A TR T B BB 5 4 N A U, 1 4 B A LI
e W B0 (4 500 /mins 15 mind, 2P EFEH
FEAIZK, B 0.5 g 250 130 4= v 5 b T WL 25 A0
S, DU 3R (105°CHE 6 ~ 8 h),2 IRELA .

HBRE5S

2.1 K3 A ACRIFLBR K sl 2R TBURRAE
ANTRIRAE VR JBE 1 S v v b R T 45 2R LR 2.
B 13 d, 73 WK T v PR 1 % BE T K R B
WG R, 13 d 25 SOZWT T [ REAS e K I, o
K VAl - SR TR AT Vs PR Tl o B B A AR A, T R
H 7K AR FEAS b A M I ) vy v . K ]
VAVERIEIR T L AL B R I, 54 d R AR
B OE Bt T3 SLBRUK I 16 45, PI# DRP AR &
HAA 0.274, X 5 Young VRS 5 45 M T 0 Atk
AT S FEVE K BT — /N B 18] b 785 7K ik 52
K TFLBUK, 2R3 43 7K T Ta) P AL Bt 7K ] 3 P
AR P2 KT 78 W /K AR 2 . 22 I LA AN [+ ) S
B g IR, T2y 1 AR LR K A AN [) i 5 i
APRE TR Bk B 1 A7 A, A 9236 - AL UK A7 72 K
R B 1 CEE Young 45 S5 e I v, 4 T 1 3%
FLBE K R B R T
2.2 SUMK-L AR R IER AL 0 IR R

2

%2 IR EEEKMILBEK AR BRI EE
Table 2 Changes in floodwater-porewater phosphate concentrations and release fluxes
|- # /K DRP 1 Hi7K 1 DRP K DRP
AR KEd WL FEon W a9 Eliks W ) Elikes
/mg*L~! /mg* (m? +d) ! /mg*L~! /mg* (m?+d) ! /mg*L~! /mg* (m?*+d) !
0.060 11.700 0.006 1.120 0.000 0.000
0.150 29.900 0.000 0.001 0.000 0.000
0.140 26.700 0.007 1.390 0.000 0.000
13 0.160 31.100 0.000 0.002 0.000 0.000
22 0.050 9.100 0.009 1.660 0.000 0.000
35 0.000 0.080 0.000 0.004 0.000 0.000
41 0.010 2.010 0.011 2.210 0.010 1.930
54 0.006 1.200 0.000 0.005 0.020 3.840
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Fig.2  Changes in floodwater-porewater Eh and pH values
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Fig.3 Changes in floodwater-porewater Fe** and total Fe concentrations
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Fig.4  Changes in floodwater-porewater phosphate and DOC concentrations
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Fig.5 Changes in inorganic P fractions of soil during flooding
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Table 3 Factor loading table

PATISES

U R T - S TTIRE /%
Eh pH Fe?* Fel* DOC

. 1 . -0. . . . 4.02
Ak t 0.88 0.50 0.89 0.96 0.98 74.0
2 -0.17 -0.85 -0.22 -0.17 -0.09 90.74
tl -0.11 -0.57 -0.49 -0.43 0.88 30.81
T HEFLBRK ©2 -0.54 0.28 0.52 0.61 0.46 55.28
3 0.77 0.76 -0.53 -0.41 0.09 87.82

T4 DRPSEMASMRAKSE
Table 4  Correlation coefficient table of DRP and principal components
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