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KA E KR TR SN R E G

WA TAET, E w4 S wkke
(1 hERBEB R R EEUIGTAT, Bat 210008; 2 SHEBEREDIFARE, b5 100049;
3 ITHEANRETIBE, M 210014; 4 BUMIABEHE TRARAT, HM 310030)

M OE: KBEHKE D PR AR A T AR, O B R K I TSI R AL S A, BRI X
PARAF L — 2R LRI A, FE S AT T A R AR AT 1) () L3 B 5 R, O SR P B L300 S s (¥ 50, 90 T K
)%t L5 P AL KGR . 25 R O K ) 3 225409 Fe-P. O-P. Cayo-P Ml Cag-P 44k, SHi/KHT
FALL, HEKAE Fe-P F1 Cag-P 3. O-P #1 Cayo-P #ikz>, FLrt, Fe-P I Cag-P 435l T-HE7K 45 #1115 K5 HE NG A W3 0 T1
FE, BRI BIEINT 194 F1 9.6 mg/kg (O KT 93% F1 73%); O-P F Caj-P T-Hi/K 15 KJGHADiHh BEIHE TR
52, WIS SID T 72 A 20 mg/kg (AR HEAKRTIN 24% A1 27%); @WEKERAE T KRS+ P ST AME A% P IEE, Lk
IKEIAHLE, K 45 K, KFEL P AT RAT R P B iR, AL P N T 32 mg/kg CHMEZKRTIN 57%). it WK )
EME KL P BB, FRMEULE R P K, WK 45 K, KRBT P 2BSHUBER K, AMMESHMEM P K

HEmk.
FKHER:  NWIHbIX, Vet e E . Eh; pH
FESES: S155.2

VP2 WIEIRIYERN], KR EWAKn, T3S P
(A B A R A T A 1O R XA AR A 2
FEMEZK 2 AN TR) 25 F N R 2B 1K, YK TR) S o] 5% 1
FIXFARAL, DL P AT RN %
VEIK 2 I [B] REFE 70 A 4% 13 P K5 KON 5 o X T
RLLTE, AT SRR AN BB 5, X L
le) R S A B ) o A, FRATNS L3R ) Rk AT T
WEFT. JATIMEBE: KRS K ANE, 3 P
EEFALLATHNEAR . O T 38k b e, A1k
BT R X KRG — 30 oI AEAS, fEE
WREAT T ASTRIMAE A I 18] ) 3 15 /e, JFRHAT 708
M5 - STERE D 5 (R 590, R A AN TR S K N 1) 2%
PR L P RIB S HAL AT BT T BN R 4t

IR o
1 #MR57FE

ik 1%
P e L X I s e 1, & XS B A
it 2 mm i, HERGEERLE 1.
1.2 Rt

2 kg KA TN GAR T, R INZE B KA 1
KR ORFFAE 5 em Zidh, (EZBR I8 IR, JIF
FEVRRLE Lo 37 TN L, 45 25°C B, B
T [A) 3% I 78 208 7K LU AR 1 T K IR GG AR FFLE 5
em A7, RITEIE 1. 150 304 45, 60, 90 KJA,
W 5E B AN (Cay-P. Cag-P. Al-P. Fe-P. O-P.
Cayo-P)~ pH Fl Eho R4 1 3 P45

1.1

F1 TIEBAMR
Table 1  Soil properties

pH 4P AN 4K HHL Olsen-P Ca,-P Cag-P Al-P Fe-P 0O-P Ca-P
(H,0) (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
6.6 1.1 1.7 1.2 313 56.1 32.6 13.1 342 209.0 299.5 73.8

ORETIH: FFRARBZEIEEE LI (40771119) Fivh EARL 2 B AR 005 TR T 5 5 % B

" OEIRER (jgwang@issas.ac.cn)

e fisr: 3 (1985—), B, WARIKA, Witwsee, EEMNFRRBELHZE G, E-mail: boluji@126.com
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2 HR54E
2.1 BIKETEIXIKFE T B SHEER RIS

AN I T 44T, IR R TER P IERAZ L
iRy TR 2, WK 2 nA:

% 2 &7 P. pH 0 Eh BEEKETEIAIZ (L
Table 2 Changes of phosphorus various forms, pH and Eh with flooding time

P B 0d 1d 15d 30d 45d 60d 90d
Cay-P 326+15a 197+0.1¢ 289+0.1¢ 30.3+0.3 be 313+1.8ab 26.0+0.1d 26.7+0.8d
Cag-P 13.1+£03¢ 148+03b 227+08a 233+1.1a 242+09a 240+09a 242+1.1a
AlL-P 342+13bc 254+144d 36.1+09b 323+23¢ 313+15¢ 282+0.1d 545+02a
Fe-P 209.0+0.8¢ 375.1+4.4b 299.7+8.4 ¢ 273.8+4.1d 402.7+20.8 a 4149+21.8a 404.6+11.7a
O-P 299.5+3.6a 2882+09a 228.0+3.7b 2228+79b 2254+143b 2284+10.7b 217.0+£9.5b
Cay-P 738+2.7a 732+2.7a 54.3+1.00 be 57.4+32b 50.7+1.2¢ 55.9+0.3 be 53.8+ 1.1 be
Olsen-P 56.1+13¢ 389+04d 60.1+1.2bc 863+12a 88.1+34a 63.6+£29b 648+39b
pH 6.6+0.0d 6.6+0.0b 7.1+02¢ 7.1+£00b 7.0+ 0.0¢ 7.0+ 0.0¢ 7.2+0.0a
Eh (mv) 223.0+2.6a 470+ 14b -156.7+4.24d -1303+55¢ 148.7+4.6cd  -152.0+269d  -1623+2.1d

e R ATHER P R R RS ZRiIL ] p<0.05 BEKF.

Cay-P: VE/KES 1 R, BOA/KATWIE TR, XAlhe
ST TSR 5 A B K040 Can-P ¥R T 7K %k
W WK 15 ~45 K, JFUR ETE, JEAEES 45 RKIAFIHCK
B, XAJREZE 48 pH EFHITEL, BRUMTERCIIE, pH M
6.6 FTFE] 7.1, 71t pH YEHE N A HoPOs” A FE, HPOS
5 Ca?" GEAA N KRR 45 (CaH,PO,2H,0) Fl
To/KBIR — 4% (CaH,PO,) VLIEP '™ WE/KEE 60 F1 90
K, SEgBn G XTI, IXATREZ—A Ca-P 7E 17K
FHT R S A AT R

Cag-P: WEKES 1 R, BU/KATHPIGIN, XEE
JEH T84 Cap-P HAb Cag-PU Sk /KA 15
Ko G REIGIN, XATEEE Caj-P Fl CayP Hibh
Cag-P [IZ5 5, i, Cay P MUEAGIES S K
30, 45, 60 F190 K, FEARYEFFE 30 RIFKF, &
BRI T g2 Cag-P B R AL TBhA& Pl fE e .

Al-P: VEIKER 1K, B/KATHIE PR, X RE2
—#B4> Al-P T K. — S HAL N Fe-P 4
WK 15 K, FFeREE b, TERETREE, —J7
TS /KA 4300 pH Sk, BRI LU AL(OH),®
A EML BB AIOH)," HABKMIZRTRL, W
AR PO T KL O-P SR
oy AP HE/KES 30 F 60 K, JFUR RIS, +
B U R KA A HUTU R A MR, ANLR Y 5
Eagerf ALZEATM, b PfEEE, hah, ATRE
P47 Fe 5 AL [RGB KSR 90 K, JFUG %
Bahn, XArREREANURY AP g5a, HEmR A 5

HIG P, B AL-HHUR-P ZA00,

Fe-P: S /KuuAHLL, AN K309 IR) S35 184
AEAS[R) s 7K B[] S B 0 g s O LERAT T AN IR o HEZK
1R, BIERn, H¥EeTRe 2ok B HIEP L
ETE Fe X HIEAEWD P AW FIGTIEE ;s WiaKEs
15 F1 30 K, 55 1 KA, B, 5@k
ARG, SRR, FEERRE, — b pH 17
1, Fe MI7KARVERIHGSE, SEUR P IEEE Fe
KEWD, 15T E T Fe W AIDUER P L4228
R n— 7 kA Eh EG, FEUHEDS P KSR
B WEKES 45, 60 A1 90 K, CRFEHM, T HAT
AR R RS, A s N, FERE: ©
TIHEPHIE R TCE TG Fe AEBN, LR A
Ko FTLAK PR BRI CE B ORI it @M E &
P WK ERBEIG @A LI B A 5 0 e bt
() PO, T, Al PO i K IE . Fe¥'/Fe®” 45y,

O-P: WK 1 K, Bk /KT S #E2, L8R
AT RESE, BRI Bh KR EREAR, (B0 IEME,
AN DS AR A IR TR B i s WEOKES 15 R, BT
%, PR, O TR R A, bk
RS A K B IR s BE A WE K S ] IR A, AR SR I H B
WA R R AR R A AR IR L
TRGE

Cay-P: WE/KEE 1K, BME/KRTCH] BAsf,
SRR Cayo-P LR E, WEZK 1 RAS & DA I A& A2 1
BAk . WK 15 K, SRR, 5 N AT e
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IKAE—#B53 Cayo-P FeA I i LS /N BRI Bk AR Bl

BRI A SEA, AR B TR, 1%

JRIR AT BESE Cay-P [ R R AR (K # Ak Ik T3 &1

7.

2.2 BIKEE X KFE T RSB ID
ANTFIE KIS TR AR - KT S A TR 2 PR AL 4

RINF 3, R 3 B LIE

3 FEFEKEEKELBKIEEHES P HENX (mgke)
Table 3 Changes of various forms of phosphorus before and after flooding

at different flooding time

PEA 1d 15d 30d 45d 60d 90d
Cay-P -12.9 -3.7 -2.3 -1.3 -6.6 -5.9
Cag-P 1.7 9.6 10.2 11.1 10.9 11.1
Al-P -8.8 1.9 -1.9 -2.9 -6.0 20.3
Fe-P 166.1 90.7 64.8 193.7 205.9 195.6
O-P -11.3 -71.5 -76.7 -74.1 -71.1 -82.5

Cayo-P -0.6 -19.5 -16.4 -23.1 -17.9 -20.0

WAKEE 1R HWOKETHLL, SIS PHRET
ANFEIFLEE AL, Horh, Fe-P (AR ok, #9n
T 166 mg/kg; HARE Cay,-P. O-P Al AI-P, 43550/
T 13,11 F1°9 mg/kg. BEHIHE/KER 1K, 25200 Fe-P.
Cay-P. O-P #l AI-P [J#%4k, Horh, Fe-P AL HE +
SAEM . A RIR R BRI, WK S A I
) —#B5> Car-P. AL-P £ O-P ¥R Tk, KT
+4Edh Cay,-P. AP FII O-P (&, w7 HImmw
H P R EE, ANITSE N T 62 JE Fe 5 38w b P 1
WP ANYEAE B T 14 Fe-P & & .

WEAKER 15 K K 1 R, SEEP K
AT ANFEREEE AL, Hodr, Fe-P F1 O-P HFALIEE
B, 2R T 75 A1 60 mg/kg; HUKSE Cay-P Al
Al-P, FHEWAT 19 mgkg, fFHEBEMT 11 mg/kg.
DLW K 15 K, 25T Fe-P. O-P., Cayo-P Fl Al-P
fetk, o, Fe-P F1 O-P (HALES L S1EH. 7=
A R AR EE R AL, Cay-P 45404 Cag-P
F R FETE /NG AP TG TR IR AR IF A2 OB T -
W [ PO R O-P v AL-P [ 40 B il ; +3% pH
(Tt Al Fe MZKEVE IS, 2ETCE I Fe KR
b, ARG E T Fe WNFIDOEM P ORG24 Tk
Eh M 47 mv FRES] -157 mv I, SEALERI RO RR
s

WK 30 K: HWEKES 15 RAHLE, B} Fe-P H/b
HEAL (> T 26 mg/kg) 4b, HABEER P LW

WA PO 30 K, UM Fe-P M#eft. &
PEJGUR A HE S HH G Fe k> B8 (i 18.0 mg/kg A%
73 17.7 mg/kg).

WK 45 K HEKES 30 RAHLL, Bk Fe-P H
KIEALIREE (BN T 129 mg/kg) 4, HABE AN P
T Sl DMK 45 R, TEELN Fe-P ({14
o FEERE H BRI TCE T Fe KRN
(H 17.7 mg/kg %4 19.6 mg/kg), IR A,
JIT LA P (R B RT3 A 38 0

WKEE 60 K: HH#EKE 45 KM, HESP Y
T E AL . I K 45 ~ 60 KIIIE], /K I a) -
SRS IER P L. EEJR WSS, EIHEK
TR -3 AL TP RRRES, HEA P AL T3
AP,

WAKHE 90 K. HUEIKER 60 RAHLL, #IEA P
AT ANFREEE AL, o, AP AR S K,
BInT 26 mg/kg; HARIE O-P Fl Fe-P, 23 A9/ T 11
110 mg/kg. Tt IMEKES 90 K, FHFN) Al-P. O-P
F Fe-P 464k, Hoh, ALP #ALES ST, £
WK A AN AP 454, BEmR A 2
[P, JEH A HLT-P 4554
2.3 BKETEFKFELBRENER B MM

T RIEE P A S T AR 2, o,
Ca,-P % P 5, Al-P. Fe-P F Cag-P =2230 P V4,
O-P Ml Cayo-P J&38 45 P Y5, + 345 P (Olsen-P)
FEARE Ly ECR T Ca-P F1H %> AL-P 1 Fe-P,
IFARSR LI BN P, WARER R “H
IE” AP I 4kt Era”, e nl LU b 3 3
#E P ACHE, ORI K I (R HEK TS P A St R
P ARG B ANRIVEKIN R] P 3G e MERI 2L P
AR EE Ry AL 4 FIR 5. 3R 4 Rk 5 HhfLd
Fili:

F 4 REBEKEEEKFE P ZENEMB Y P BT (mg/ke)
Table 4 Changes of phosphorus availability and available phosphorus

before and after flooding at different flooding time

P R 1d 15d 30d 45d 60 d 90d

AP -12.9 3.7 2.3 -13 6.6 5.9
2R P 159.0 1022  73.0 201.8 2108  227.1
WEP 2119 91.0 931 972  -89.0 -102.4

HYP -17.2 4.0 30.2 32.0 7.5 8.7

e B3P YidE Cay-P; 2244 P JifE Cag-P. Al-P Fl Fe-P; ¥7F P
45 O-P Ml Cayp-P; HAL P #i Olsen-P, FHK[A.
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%5 TREIEKEE P RAEHEMBYP BTN (mgke)
Table 5 Changes of phosphorus availability and available phosphorus

at different flooding time

W (D B PU EMPI PN AP
0 32.6 256.3 3733 56.1
1 19.7 4153 361.4 38.9
15 28.9 3585 2823 60.1
30 303 3293 280.2 86.3
45 313 458.1 276.1 88.1
60 26.0 467.1 2843 63.6
90 26.7 483.4 270.9 64.8

WKEE 1R SWKETARLL, SA P IR T
12.9 mg/kg, 222 P USHIIN T 159.0 mg/kg, WAL P YA
P> T 11.9 mg/kgs TIEEAH P AT 17.2 mg/kg.
BHEKER 1R, EZEIMZRRL P YR AN 3 P IR LA
AP MR, Hb, 2R P R LR P Uy
A FFEM: AR P JEE FIEA R P b4
BE R B

KA 15 K HHKATAHLL, 5AA 20 P IR T
3.7 mg/kg, ZZR P YERIINT 102.2 mg/kg, WAE P YK
/b7 91.0 mg/kg: HIEAHP NN T 4.0 mg/kg. Ui
KR 15 %, EEEm 2224 P U AIRE 76 PRIV 2500k,
o, 230 P YA AL P TR X SRR B
2P YN AT P I DTERIA $ 48.1%, Al-P Al Fe-P
X LI P DT 51.9%

WK 30 K: HWE/KATAHLL, 530 P JEmb T
2.3 mg/kg, L&A P YEIEINT 73.0 mg/kg, VAL P YTk
/b7 93.1 mg/kg: TIEARCP T 30.2 mg/kg. B
K 30 K, FERZMIZER P USAIRE AL P S IN A 20k
DL IR P EcR, Ho, 2238 P UsAE g P
JyiEAE ESEH s ARk PR G AL P Tk
iLF) 35.1%, Al-P F1 Fe-P X} HIEA L P viikik 5]
64.9% .

KRS 45 K HHZKATAHLL, SAA 20 P R T
1.3 mg/kg, 223U P UsHGIN T 201.8 mg/kg, #WETE P Uik
b7 97.2 mg/kg: HIEATHCP W0 T 32.0 mg/kg. i
WEAKER 45 K, EEEW e P IRAIELE PR A 80
DAK I P e, Hod, 223 P UsAE LI P
IS = FAER]: e 2k P 3 2L P ik
k%] 35.5%, Al-P Fl Fe-P X} L3EAT%L P (I sTikiA %
64.5%.

HKS 60 K LWEKATALL, 52 P Y T
6.6 mg/kg, ZEA P UFIGINT 210.8 mg/kg, VAL P JRIR

/DT 89.0 mg/kgs TIEAMPHIINT 7.5 mgkg. VLM
KRS 60 K, FELEWZER P IFFIVETE P s 1A 280k,
o, 223 P YA AL P OIS £ R A
B P YN IR A A P I DTERIA 1] 40.9%,  Al-P Fl Fe-P
XA P M DTHERIA R 59.1% .

HEKES 90 R: Bt /KHiAHEL, By P s b 1
5.9 mg/kg, XK P YEKIINT 227.1 mg/kg, ELE P JEIK
b7 102.4 mg/kg; TIEATRLP HEINT 8.7 mg/kg. Ui
KRS 90 K, FELZWSEAK P IS FIVELE P s 1A 80k,
o, 225 P YRAEBHEGE P OIS LSRR A
P YN AR P M oI EkIA E] 41.2%, Al-P il Fe-P
Xf AR P K TTERIL £ 58.8%

3 g

(1) MEZKIN R KRS + P RIESII AL,
K45 K, KL P R IB SRR R OK

(2) WK (a5 K RE -+ P 3 A AN 2L P
M, WK 45 K, KR P RA MM RS, AXP
K e K
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Effect of Flooding Time on Phosphorus Transformation and Availability in Paddy Soil
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Abstract:

Phosphorus form and availability of paddy soil may change after flooding, in order to know the change laws, selecting Huangnitu,

a typical paddy soil, to cultivate at different flooding time in Taihu Lake Region, using fresh soil determination to study the effects of phosphorus

transformation and availability at different flooding time. The results showed that flooding time mainly influenced the transformation of Fe-P, O-P,

Cayo-P and Cag-P. Compared with the previous flooding, Fe-P and Cas-P increased but O-P and Ca;o-P decreased. Fe-P increased significantly and then

stabilized in 45 days, Cas-P in 15 days, Fe-P and Cas-P increased 194 and 9.6 mg/kg respectively (accounting for 93% and 73% before flooding).

Compared with the previous flooding, Phosphorus availability and the amount of available phosphorus were to the highest level in 45 days, available

phosphorus increased 32 mg/kg (accounting for 57% before flooding) at this time. Flooding time affects phosphorus form transformation/ availability

and the amount of available phosphorus. The amount phosphorus form transformation and available phosphorus as well as phosphorus availability

were to the highest in 45 days.

Key words:

Taihu Lake region, Huangnitu, Soil cultivation, Eh, pH



