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GARIFLE Sem 24 B ELEBCHE THEBE (25 £ 2C) P I, HALE Y3 7% 8K LR F Sem £
GHKE 30 REHKERAEL AEBKEELETHKHAZE 2L al( RFEZLEEBNTLHE
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Table 1 Selected chemical properties of the paddy soils studied

o H LT ¥ Js¥ - B FE B L4
0. M. Total N Total P Olsen P Amorphous Fe Amorphous Al
(gkg™") (gkg™") (gkg™ ") (mg kg™ ") (gkg™") (gkg™")
FHE 6.20 28.7 2.1 0.59 16.1 7.8 3.3
PR 6.66 0.4 0.19 14.2 2.4 0.5
Bkl 7.8 455 3.0 1.17 65.5 14.4 4.8
BME 4.9 15.6 1.3 0.42 4.48 4.3 2.6

1) pH RHE
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Table 2 Changes in selected P sorption parameters of the soils after waterlogging

EEF (g kg™") BARRBE BXEWER T o T B B
Maximal dsorption Maximal buffering capacity Standard P required
Amorphous Fe Qn(mgkg™") MBC(L kg™ ") SPR(mg kg™ ')
KR wKE 57K BT wKE 7K BT wKE 7K AT K
Oxidized Reduced Oxidized Reduced Oxidized Reduced Oxidized Reduced
Rl 7.8 9.8 751.2 2293.0 154.4 1072.0 108.7 281.0
bRAEE 2.5 2.9 113.4 546.9 131.5 521.7 83.3 76.4
BX{E 14.4 15.5 970.9 2777.8 534.8 1786.0 360.0 342.7
Be/ME 4.23 5.2 555.6 467.3 33.2 91.7 12.5 8.2

K 30 KRG HE/KRE T W BB R EMAHX S GE/KETEEL EE TRANE
£, 8 A EERP 17T MR EER & RXERER(Q,) JmKAXEWNEE (MBC) Fitr#EF
BE(SPRAETARBEN M, RE - TBEKBELIESN ERSHEEARN TR,
EEW Fe(BMUEFERERIOM S B FEIMMT 2g kg™, 13 @, FIIHEMH 751 .2mg kg™
R H) 2293.0mg kg™ !, W IEHE T 200% ., MBC {1 154.4L kg "B H 2 1072.0L kg ',
W IR 600% . SPREH 108.7mg kg™ '#2 75 %] 281.0mg kg™ ', IR 1T 150% , 5B
K30 REHALENEBRENE TRARENES. HXOMNERER AFe 5 AQ,
ZEMEHEARBEKTE(r=0.75"""), HALERBEINER S LER &S EHY
mMEEBVRRR
2.2 BAKIERFEI L IEBERE R0

BT AL B KR R B 2B N IR+ B Ak S 25 0, $R B AT R 2 0L T A W X e Y I
W, Z T ENENESBESRESEE T EBIANERAEEE T MMEXE , FFRERL
FIFESRE R T e AU T SPi-P R T EaFoeftu e H D T8
FEIRCR S, ST AL SRR IR WK 30 K LS 76 1 52 1F B 68 7 51 & A0 AT B, 0 R R Y
B ) - S A B B BRI, R BAE 18 MR SPi-P AT R T Kk
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Cumulative removed P1-P
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B 1 RBOKRELHKATE SP-P EXT I B2 BEKRELEKEE SP-P EX
Fig. 1 Patterns of cumulative P removed from Fig. 2 Patterns of cumulative P removed from

bleached paddy soil before and after waterlogging percogenic paddy soil before and after waterlogging
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Fig. 3 Patterns of cumulative P removed Fig. 4 Patterns of cumulative P removed from
from waterloggogenic paddy soil before and deglevfied paddy soil before
after waterlogging and after waterlogging

i, Y 36.6mg kg™ TRES] 22.9mg kg™, FIYEIRHEIL 30% ., + KAy 45 &M
7E0.01 §9 B F MK P Pkl GO G SPi-P HE RSB E, HHBKTEIREHT
TIEEM AR AHBRB R ER T BER .
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Table 3 Selected chemical properties and changes in P sorption parameters of typical soils after waterlogging

KR L BHKREL R KEL M 78 KRS &
Bleached paddy Percogenic Waterloggogenic Degleyfied
soi] paddy soil paddy soil paddy soil
HPUR (g kg™ ") 21.8 15.6 28.5 29.5
B (g kg 0.42 0.52 1.17 0.49
Olsen p(mg kg™") 12.0 65.5 29.6 18.6
WK AT 7.3 4.9 6.0 6.1
H
Pk 8.2 5.2 7.5 7.6
K AT 4.5 7.3 9.4 14.4
XEBdk(gks")
X E 5.4 7.0 1.9 15.5
5 KT 746.3 555.6 819.7 8621
Qulmgkg™')
K IE 1 818.0 467.3 2 632.0 2703.0
5 KR 38.9 432.7 108.3 124.4
MBC(L kg™!)
’ KA 266.7 91.7 1408 1266
¥ KR 89.8 12.5 120.6 128.8
SPR(mg kg™ ') .
K 342.7 8.2 314.6 281.3

WEHRE KR L FRKRE L B EKE LB L% 4 S RUK RS 2 #E b, X
e HE KRBT G SPi-P AL, 4 R H S AEA R AR KK 30 KA XS E LY
FER3h, HE1~4JUFED, 23 8 WER 4 M EAMEATH PP EYETIE
AT SPi-P AR 148 LG E MUK BMHRIE. NELBRE, AHENH
TRERFEEEEEWRREEMG TR, FRERACEARAGT 2P-P RITHMACEENR
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Fig. 5 Decrease in Pi-P for waterloggogenic paddy

soil before and after waterlogging
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Fig. 9 Effect of waterlogging on amorphous Fe
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BEWE K BT [E] B84k, TERT 16 KB, JLAN L3/ pH ALK LAMEHR EANBE . BEF K
FEtHX - — RN 2 KAR, ZEXEM N THRO B HE KRB L HBRE
KX AEFEAMBEHBELFRAIBEMRE MEERAKFLN pH 75 16 KZREER
K, E 22 XJGXHFta EFt. Eh MR b a3 o — 50, fE M K 91 B S e K A8 & 0 & /KA
FTHBEH KBTI HREHRETRENR L ZETREETE, B 12 KEXARFRER
5B AFE AZERN TEEKBLENHRKERE AN, MXZET 16 KER
DA B TR B TR FEE RIS, 7E A% T A BsF Ji) BEL D00 2 LA 2% 0 ) 3 PR ARG, ) 30 KB JLAR - 3889 Eh &R
FRETE - 10~ 14 mV VRN, LEF Fe HEBEBKNMBPEERI N LA, EZ
T —ER R AR EMBES 7 12 R 16 R X B, MAEE K )E I XA EHR B
THHBH HE3RNEEL Fe WEBMLEMAZETEH. LA LEY Pi-P HER
KBIE(O0~4 R)RIAVBPREE TR, BkEL BEKELMREKELIEZRE
foatE B R HRES A LA BB KB LT 4~22 KX — BB AT — M B RS 18 )
WRHEE T MR ,22 Ko L DARC R B T (B LR 3B /Y 30 KA Pi-P (AR H H R HE K it
fik.

h it — WS R K S R LIRS AR L T SRS B R, A & 00 BT O A R A
Ko dE BTN B (£ 4) . ¥ ApH . AEh fil AFe fE R A BEFIMHNZ R Pi-P H7E14k, i
F A, 0 AL A AR R, 2 =0.70~0.93, LB HNAR Pi-P KT 0% 15 R
PSRN = H A BB, M pH.Eh IEEH Fe S EMTREBKERAGH TR
mi ki - R R F R E

4 BMRKEESEGTELGRRENEHHERE(Pi-P)EHH S TEASFER

Table 4 Multi — factor regressions of phosphorus extracted by iron vxide impregnated paper( Pi-P) changes during waterlogging

S | 28 K

ApH AEW(mV) AFe(gkg™')  r?
Soils Parameter Constant

. i+ 0.90 1.28 0.02 0.42

EoekF £ o 0.78
b R 1.16 0.73 0.01 0.23
3 0.63 0.91 0.56

BEKEL fli 18 -4.09 - 11.09 0.004 -1.0 0.85
bR iR 2.33 6.33 0.01 2.0
B -0.86 -0.13 -0.19

HEKEL N iHE 0.07 1.79 0.02 0.14 0.93
B A i 0.92 0.7} 0.004 0.14
8 0.79 1.51 0.17

15 9% KRS + it {8 ~-3.24 2.40 0.0t 0.10 0.70
i HE 1R 0.65 1.17 0.01 0.08
8 2.44 2.15 0.50

W KB F pH Eh I L EE Fe & B M T HBEEAESBHNE E¥ W
EHATARBATFSR G EELE 2 EFR R AN TES LB EE SBIMMIL
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B MR B S5 R B Pt R LRI B4 & Fed* 5 B 2 W A% , 35 53 0 AL AL B
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WE R RE I, R B B IR, FEA ST vR WK S Y pH &1 CEHIE K
FDAHTF FS - F IRAKEAMYHIE R MELEROUEABKELER Fe W ERA
TR R E 44 M A MR % 5T A A A RS SR KR pH (B IR T Fe M)
R T R 2 3 % - 49 B R 0 B R A B 1 R

I R RS B KR LR AT EYRMIEIK , C £ 4% A A FAHEK R, Hod s
B E S5 B A B T AR, XTS5 + HMAHL FEARELBRE, L8 bn
BmEEERPELE X
3 4 1B

2 T R 56 58 1o 0 12 /K RS e UK R S B S5 R R B Bk 2R A A A AR A Bk R K v T e -
EHEKAIEHEITRERRE, BENERIEHKRESEOKBLERKUEESBRIG T B %
A, R R E RS (Q,) B KB 0h A B (MBC) FI47 M5 BE B (SPR) L 5 7k L BT 85 4
TORIRIRR B BB R B, - A9 1 R R M W K U B TR B RO R,
+ 49 [ A 77 O 4R S AR O O IR 4 £ S+ pHLL Eh (19725 1k A pl G R 1O K T 4K
SRMBMAEF VW ER IEEE L RBE 0 pH B TR K BT E ke
- Fe R R A ALY R 1 e B A D R R B R A E R

2 % X ®
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PHOSPHORUS SORPTION AND RELEASE OF PADDY SOILS: EFFECT OF
ALTERNATION OF OXIDIZED AND REDUCED CONDITIONS

Gao Chao Zhang Tao-lin  Wu Wei-dong

( Institute of Soil Science, Chinese Academy of Sciences, Nanjing  210008)
Summary

Effect of waterlogged conditions on phosphorus sorption and release of 18 soils with contrasting chemi-
cal and physical properties was studied in a laboratory experiment. The soils both in aerobic and anaerobic
conditions were analyzed for pH, redox potential( Eh) , oxalate Fe and the amount of P released measured
by means of successively removing soil phosphate using iron oxide-impregnated paper strips. Phosphate
sorption isotherms were determined with the standard batch technique for air dried and waterlogged soils. It
was shown that after being reduced for 30 days the P sorption capacity, maxim buffering capacity and stan-
dard P requirement of most of the soils studied increased while P release from all soils decreased. Our data
suggest that the increase in soil oxalate Fe after waterlogging was the main reason respounsible for the
changes in P sorption and release of the soils studied.

Key words Oxidized and reduced conditions, Sorption isotherm, Desorption, Iron oxide-impreg-

nated paper strips



