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Characteristics of Phosphorous Release from Soil in Periodic Alternately

Waterlogged and Drained Environments at WFZ of the Three Gorges Reservoir

MA Li-min"?, ZHANG Ming', TENG Yan-hang', ZHAO Jian-fu"?

(1.Key Laboratory of Yangtze River Water Environment, Ministry of Education, Tongji University, Shanghai 200092, China; 2.Chongqing
Institute of Three Gorges, Chonggqing 404020, China)

Abstract: The water-fluctuation-zone (WFZ) of reservoir and big river had special environmental characteristics that were a joint of aquicolous
and terrestrial ecological system. According to the WFZ’ s alternately waterlogged and drained environment, the control experiment for
phosphorous release with purple alluvial soil of the water-fluctuation-zone (WFZ) at the Three Gorges Reservoir were carried out. Research was
focused on the characteristics of phosphorous release from soil in the WFZ in periodic inundating-draining environment. Results showed that the
release of T-P increased after each inundating process, from 15.4 mg*kg™' at first time to 26.5 mg*kg™" at third time. The activity of each
phosphorous fraction at the water-soil interface in alternately inundating-draining conditions followed the sequence of Ca,-P; Fe-P > Cagz-P»
Al-P> O-P> Cayy-P. The main impetus of phosphorous release at continuing inundating condition was the solubilization of Ca,-P and the
transformation of Fe-P at alternately oxidizing-deoxidizing conditions; and the main impetus of phosphorous release at alternately inundating-
draining conditions was the latter. In addition, inundation could not make O-P release from the soil, but it activated O-P which transformed to
Fe-P when drained and Fe-P could be released when inundated again. The activeness of Ca,-P was highest among all kinds of phosphorous,
and its concentration is from 14 mg*kg™' at beginning of inundated process to 5 mg*kg™' at end of inundated process. The results showed
there was an increase of activated O-P after each waterlogged period, and a decrease after each drained period.

Key words: Three Gorges Reservoir; water-fluctuation-zone; phosphorous release; inundate; drain
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Table 1 Physical and chemical properties of test soil

.- EER 1N CaCOs TN TP Olsen-P Mehlich-1ll P Feox Alox DPS
b /g*kg™! /g*kg™! /mgkg™! /mgkg™! /mgekg ™! /mgkg™! /mgkg™! /mgkg™! CHAER FE ORI/ %
7.78 21.22 57.15 848.5 741 20.45 54.37 968.2 643.7 18.12

Fz2 AMEGTAKERMER/mmol L
Table 2 Properties of river water in Yangtze River at Wanzhou/mmol*1,~!
Ca’* Mg+ Na* K* cl- S03- HCO;
0.697 0.435 0.241 0.079 0.152 0.118 2.197

1.3 KTk
1.3.1  BIERES BT i

TR A 23 BT 1 R S 43 Sk A R A fi
FERAE T 5050 % 4°CUKAR . T RE R b BEAD 3R -
VHEERENG BRAD A0, M) B A 5 e TR A T,
200 H .

(DRBECTP) B R~ SRR ALk, 1L 98 4
BAPTEL (IR E .

(2)FH %W (Olsen P 1 Mehlich-1l P> A 0.5
mol/L NaHCO, (pH 8.5), 1= ¥ [t 1:20, 7F 25°C + 1°C
MR 30 min, 138 5 AHBA T L €I s b
[FJA %A Olsen-Ps HL 2.500 ¢ 1A T PVC B0,
HIA 25 mL Mehlich-1l P & 4&5, 75 25°C + 1°C F &
¥ 5 min, 2598 J5 AR BT L (0720000 5 v b 9 1) 9
&4 Mehlich-1 P, Mehlich- [l P 2424y 0.2
mol/L. CH; COOH + 0.25 mol/L. NH,NO, + 0.015 mol/L

NH,F + 0.013 mol/L. HNO; + 0.001 mol/L. EDTA, pH
2.5.

GOTNUEES % TEHLBE I 2 9% F it
SEAIHE R BERARE 2 S0 5 R EL A% T
TIEFE S 1.000 g KK LA 0.25 mol/L NaHCO;+ 0.5
mol/L NH, Ac~0.5 mol/L NH,F + 0.8 mol/L HyB0,-0.1
mol/L NaOH + 0.05 mol/L Na,CO;+0.3 mol/L 1715 I
B+ 1 g WATRIN + 0.5 mol/L NaOH-0.25 mol/L
H,S0, M HGH, AT &SR 4, 3.0 70 3 5 AT
W, A3 2 6 BB A L HLBE (R 3): Ca,-Ps
Cag-P~ Al-P~Fe-P~ O-P~ Ca,-P.

(DAL L 550°C ke, AL &
WA AL TE, AR5 5 ARG SR R — R, 43
AT 0.4 mol/Liit B2 4= $2 J5 FH BH 86 4 Ll €325 I e
i, T A R A R A A L
1.3.2 B KLER

BRFUAE K S5 AT 5 B - 38 47 3% 452 W /K -
IR AT R S, I 19l (1) T2 SR SO ek
RETIR A NI BOAT 1 FF 0.8 kg 735l I
BATA 13.6 em TR 5 L 35 33500 R A s 7K

x3 TIEBMES/mgke!
Table 3 Results of phosphorus forms in soil tested/mg*kg ™"

Ca,-P Cag-P Cayo-P Fe-P O-P

Al-P piIR LW TP W% TP

14.1 42.2 302.5 24 .4 227.3

16.2 626.7 133.6 760.3 741.5
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Fig.1 Contents of different forms of phosphorus varied

with inundating time
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Fig.2  Phosphorus forms varied in periodic inundating-draining condition
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Fig.3 Contents of Olsen-P varied in alternately waterlogged

and drained condition
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