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KA E KR TR SN R E G

BRE 2, TEET, £ B3, T fF4, HHKE"
(1 hEREB R R EEUISTAT, Bt 210008; 2 HEABMEEIGARE, b5t 100049;
3 ITHEARNEET G, Bt 210014; 4 HUMIEEEIEE TRAT AT, M 310030)

M OE: KBLHKE D P B SR A T AR, O B R K I [ SIS (A, B X
PAKAR L —2 R LRI A, E S AT T R R K T 1) () L3 B 5 R, SR A 6 L3 S S (¥ 50, R0 T 9K
iR % 5 P A M AR . 45 R ] DMK 1R 3 3520 Fe-P. O-P. Cayo-P M1 Cag-P MUk, HME/KHT
HLL, WEKAE Fe-P Ml Cag-P /. O-P Al Cayo-P k>, Hrh, Fe-P Fl Cag-P 43I 1¥E/K 45 1 15 K54 ik ) T4
5E, BRI HIE T 194 F1 9.6 mg/kg (O HHEKTTIG 93% AT 73%); O-P Fll Cay-P T-#i/K 15 KRGk B30 T
52, BRI S50 T 72 A1 20 mglkg (A0 HEAKRITIR) 24% A1 27%); @WEKERAE T KRR+ P S AME A%k P IELE, L
IKEIARLE, K 45 K, JKFEL P AT RATR P B IR, AL P 34N 732 markg CHHEZKHTIN 57%). it /KA
HME KR P RBAEL. FRMEULE R P K, WK 45 K, KL P 2UBSHUBER K, FMMESEEMP K

k.
FKHEE:  ONWIHLIX: MUet: TIEEEE: Ehs pH
hESHES: S155.2

VP2 WIREIRIYRN], KR LA, T3S P
(T2 B FOA b R A T AR AR 7O R AR 1
FERE IR A I TE) 25 AF 1 A2 A 0, /K I 1) S e 52 1
FIXFARA, LU LI P RN %
VEIK 2 I [] RETE 70 A% 13 P K5 KON 5 o X T
KLLTE, AT SRR FAN BB 5, X e
le) 2 S A B o A, FRATHS LA ) R kAT T
WF5T. JATIMEBE: KRS LK IN AN, L3 P
EEFALLATHNEAR . O T3k b e, A1k
BT R X KRS L —20ie oI AEAS, fEE
WREAT T AN [ 7K I 1) () 398 15 5 ke, TR T8
M5 - STEE D5 (R 590, R AR A AN [ S K R 1) 2%
PER L s PR AS A S AT RN AT T RO R S
DRI

1 #MR57F%E

ik L1
PR T3 I X T e T, S KT Al
ik 2 mm §f, HEAEYEFLE 1.
1.2 IRt

W 2 kg W IR R Y, RN ZE AR KA T
AR IRFELE 5 om 2oy, (EZEER IS WL, Jf
TESRLEE B TN, (8 25°C B FRfErh Y e, B
I IR)IE B b 70 25 1R /K DA AR L TH K IR UG 2R FEAE 5
cm fiAi, RS E 1. 150 30, 45. 60. 90 KA,
e # AT (Ca-P. Cag-P. Al-P. Fe-P. O-P.
Cay-P)~ pH Fl Eh, X501 3 41 FATIR5K:

1.1

F1 HIEBAMR
Table 1  Soil properties

pH 4P 4N 4K HHL Olsen-P Ca,-P Cag-P Al-P Fe-P O-P Cayo-P
(H0) (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mag/kg) (mag/kg) (mg/kg)
6.6 11 1.7 1.2 313 56.1 32.6 131 34.2 209.0 299.5 73.8

ORETH: Hx QRBIEFEAT LI (40771119) Fivh ARl B AR 005 T2k T 50 H % B
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2 HR54E
2.1 BIKETEIXIKFE T B SHEER RIS

AN I I 44T, IR R TER P IERAZ L
iy TR 2, WA 2 nlan:

% 2 H{WA P. pH #Eh BEEKEE L

Table 2 Changes of phosphorus various forms, pH and Eh with flooding time

PIEA& od 1d 15d 30d 45d 60d 90d
Ca,-P 326+15a 19.7+0.1e 289+0.1¢ 30.3+0.3hc 31.3+1.8ab 26.0+0.1d 26.7+0.8d
Cag-P 13.1+03¢ 148+03b 22.7+08a 233+1.la 242+09a 240+09a 242+11a
Al-P 34.2£1.3hc 254+14d 36.1£09b 32.3+23¢ 31.3+15¢ 282+0.1d 545+0.2a
Fe-P 209.0£0.8 ¢ 375.1+4.4b 299.7 £8.4¢ 2738+4.14d 402.7+20.8a  4149+218a  4046+117a
o-p 299.5+3.6a 2882+09a 2280+3.7h 2228+7.9h 2254+143b  2284+107b 217.0£95b
Cay-P 738+27a 732+27a 54.3 +1.00 be 57.4+32h 50.7+1.2¢ 55.9 0.3 he 53.8 + 1.1 hc
Olsen-P 56.1+1.3¢c 38.9+04d 60.1+ 1.2 he 86.3+1.2a 88.1+34a 63.6£2.9b 64.8+3.9b
pH 6.6+0.0d 6.6+0.0b 71+02¢ 7.1+00b 7.0+00¢ 7.0+00¢ 7.2+00a
Eh (mv) 2230+2.6a 470+14b -156.7+4.2d -1303+55¢c  -1487+46cd  -1520£269d  -162.3+2.1d

A R ATHER P R R RS 2 71k 5] p<0.05 BEKF.

Cap-P: VHJKER 1 K, BUA/KHETHR PR, Xnlhe
S FH T /K JE A T8 P (1 — 802y Cap-P R T /K 2%
s WK 15~ 45 K, JFUA BT, JEAESE 45 RKIAFIHK
B, XAIREZ T4 pH EFHTEL, BRURTERCIIE, pH M
6.6 FJF2] 7.1, 7E pH YEHEN B HPO, A3, HPO,
AL Ca® gE A AR KRR 4% (CaH,PO,2H,0) Al
ToAK IR 4% (CaHPO,) JTHE®™: /K3 60 I 90
K, SEgm g XTI, IXAREZ—A Ca-P fE 17K
ST AR U S A AT R

Cag-P: /KEE 1 K, BU/KAETEPIGIN, XEE
JE T8> CapP HAb ol Cag-PMMH&kilh; WK 15
K, FFUERERIN, Xlfigit CawP Fl CarP #1bH
Cag-P (1455, Hirh, Cay-P UEALIES S K
% 30, 45, 60 H190 K, FEAYEFFE 30 KK, &
BRI AT RE L Cag-P MITE AL CAL T3 A P 2 o

Al-P: VEIKEE 1K, B/KATHIE PR, X RE2
—HB5y AI-P T K. BN Fe-P 4L
WEKEE 16 K, AR FTF, ERENAREE, —
TS /KA 398 pH b e, EHRA TP LL AI(OH)S
A EA, SRR AIOH) HATR R R TR, Wt
TIAWRI POYs T KL O-P SR
4y Al-P; HE/KEE 30 160 K, JFUh IR, 1
B PRI KARAET A HUT I R A MR, ANLR Y 5
Fagirbpy AL 2 AT, g PRREE R, BbAh, TTRE
T4 Fe 55 Al RN E M WSS 90 K, A%
Bahn, XA EAURE AP g A, iR 5

B0 P, B A HLR-P %5,

Fe-P: S KRTHTILL, 36/ 7K 0 ) 235 1,
(AN [R5 T 34 ) RO LBEAT T AR o YK 3
1R, B3, L& nT e ok A R I e
SETY Fe 0 H3EWEWh P IO B RIDTIEAE s Ko
15 f130 K, S5 1 RAALL, WEwdb, iS5 Kar
FIbG, SN, ERRRE, — 7k pH KT
w, Fe M/KMAERSSE, SEURLEDNLEN Fe
KB, AT T Fe WRFITTEE ) P L T4
B B —J7HIBEAS Eh IR, SEHERS P KRR
G KA 45, 60 I 90 K, SN, i HALT
MR R RRES, AR s R, FEEE: O
LA R IO T Fe AN, DRI R
K, FTLARE PR RO A e g i, @ME S
P K KERETR: @3 HLYT B AR B2 e e B
ft PO, i PO,® Ui 5 i keIt 5 Fe¥IFe® &ty

O-P: E/KES 1 K, BHI/KHT L BEEL, L5
AT RE A, HUR L3I Eh KIRBERAR, (E45 0 IEAH,
ANJE DS ARG IR TR SR i s WEOKES 15 K, T
%, FRREE, LROA T RIS IR, Sk
FERBRE RN s WA A I DK, R I ]
AN TR Y PS = P R R A A Q] e T N €]
TRE

Cayo-P: VE/KH 1K, B /KAT LW AL, 5
SRR Cage-P L8 RETE, WE/K 1 A LU I 24 ]
AR, WK 15 K, WEBAC, FR T AE AL
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s w43 %

IKAE— 853 Cago-P FeA I ¥ ik L S /N BRI Bk AR Bt
FUWEKIN A E S, ARRDU W R R ss, J%
JR IR T BESE Cag-P [ W R R AR (K Ak L35 T3l &1
7.
2.2 KRB XK FE T RS LRSI

ANTEE KIS TR AR L KT e A T2 PR AL 4
RINF 3, WK 3 HHLIE

3 AEFEKEEKELBEKESEHES P BEX (mg/ky)
Table 3 Changes of various forms of phosphorus before and after flooding

at different flooding time

PIEA 1d 15d 30d 45d 60d 90d
CayP  -129 3.7 23 -13 6.6 5.9
Cag-P 17 9.6 10.2 1.1 10.9 1.1
Al-P -8.8 1.9 -1.9 2.9 6.0 20.3
Fe-P 166.1 90.7 64.8 1937 2059 1956

o-P -11.3 715 767 741 711 825

Cap-P 06 -195 164 -231  -17.9  -20.0

WK 1R SR, SIS P¥RAET
AT A, o, Fe-P (AR ok, BN
T 166 mg/kg; FLIKHE Ca,-P. O-P Al AI-P, 435ilys/b
T 13,11 F1 9 mg/kg. UL K 1K, EELEM Fe-P.
Cap-P. O-P Fl AI-P )4k, Horh, Fe-P Ak HE +
SYEM . A RIR G R RN, WK S A LI
) —#B 5> Ca-P. Al-P 1 O-P W& Tk, KT
+4h Ca,-P. AI-P Fil O-P &, w7 HImm
HP MR EE, ANITSE N T e TE Fe 3wk P 1
WL FNYEE B T Hid Fe-P S &

KA 16 K 5K L RML, HEEP R
AT A RFRBE M edk, JL, Fe-P il O-P IR ALIR
B, 2> T 75 A1 60 malkg; HKSE Cagg-P Al
Al-P, Ri# W/ T 19 mg/kg, JE#EBIINT 11 mg/kg.
VLIAHE K S 15 K, FE 252 Fe-P. O-P. Cay-P Al Al-P
fetk, o, Fe-P F1 O-P (UHALES L S1EH. 7=
A LIREE R EEE N, Cay-P ¥4k Cag-P
FG R PETE /K AP TG TR IR AR ¥ A2 OB T 1
BRI PO, 1 O-P Hft AI-P (13893 B il ; 143 pH
Tt Al Fe MIZKREVE I, RETCE Y Fe KR
b, AFRRETGE T Fe WIRFIVTIER P BB 4 148
Eh M 47 mv R3] -157 mv I, G006 I g R Bl
t7

KA 30 K: HHE/KER 15 RALL, B Fe-P f57b
B (T 26 mglkg) Ab, HARIEZSH P W

WAL BIWIHEKES 30 K, R Fe-P Fkft. &
PEJGR A RE S G2 Fe k> B8 (i 18.0 mg/kg A%
h 17.7 mg/kg)

KR 45 K: 5K 30 RAHLL, BR Fe-P
KIGEALIREE (30T 129 mg/kg) 4b, HABRZSN P
T WAk DIV K 45 K, EESLN Fe-P ({14
o FEJRDE LR I JCE T Fe KRR

(1 17.7 mg/kg 22 %y 19.6 mg/kg), FHF MK,
FIT LA P (R B R0 3 A 38 0
HKEHS 60 K. HYEIKER 45 RAHLL, &IEA P
T E AL . I K 45 ~ 60 K IIIE], K B a) -
SRS IER P L. EEJRN RS, UK
W) R AL TP RRRAS, BB P AL AL T-3)
AP

HEKES 90 K. Bk 60 RAHLL, HIESP Y
KA T AFFREE AL, o, AP 1A IR FE 5ok,
N7 26 mg/kg; L O-P Fl Fe-P, 4 Hld/> T 11
110 mg/kg. BiHIVEKES 90 K, FHLEEN Al-P. O-P
M Fe-P 1464k, o, AP LRSS, £
WE K Al e WU AP g4, BEmR A 2
1P, JEM AITHLIT-P 454
2.3 BKETEFKFELBRENER B MM

TP P A RN T ARG 2 e, Hoh,
Cay-P 5% P I, Al-P. Fe-P Fl Cag-P 2234 P V4,
O-P Ml Cayo-P J&387E P Y5, + 345 P (Olsen-P)
T AR FLeym AR Ca-P A4 Al-P 1 Fe-P,
IFAEfR LI R AN P, WARER LI ‘K
IE” AP I “4axdfra”, e nl LU b e T3
P AP, ORIV K I TRV KR G P 2 bRy
3P ARG B ANRIVEKIN R] P 3 s bERE %L P
AR EE Ry A LR 4 FIZR 5, W3R 4 Rk 5 nfLd
Hili:

F 4 REFEKEEEKFE P ZENEMB Y P BT L (mg/kg)
Table 4 Changes of phosphorus availability and available phosphorus

before and after flooding at different flooding time

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

WAMPY  -129 37 2.3 -1.3 -6.6 5.9
LR P YA 159.0 1022 73.0 2018 2108 227.1
WETE PR -119 910 -931 -97.2  -89.0

AP -17.2 4.0 302 320 75 8.7

-102.4

T AT %% P UHR Cay-P; ZB34 P 4R Cag-P. AI-P fil Fe-P; W7E P
Ji4E O-P Fll Cayo-P; 4K P #i5 Olsen-P, T[],
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=5 TREIEKETE P ZEMIEFAB Y P M (mg/kg)
Table 5 Changes of phosphorus availability and available phosphorus

at different flooding time

W) (Gl AP ZMPUW WIEPM AP
0 32.6 256.3 373.3 56.1
1 19.7 415.3 361.4 38.9
15 28.9 358.5 282.3 60.1
30 30.3 329.3 280.2 86.3
45 313 458.1 276.1 88.1
60 26.0 467.1 284.3 63.6
90 26.7 483.4 270.9 64.8

WK 1R SR, Bk P IEwD T
12.9 mg/kg, ZERL P YEMEGIN T 159.0 mg/kg, ¥ETE P U5
/> T 11.9 mglkgs T3P A>T 17.2 mglkg. B
WK 1R, EERMZERL PRI AT 2% P IR LA K&
THEARP SR, S, 2B P URAE HARAL P T
B FEFEH: A% P e LA P D8
B EMO,

WK 15 K HWKATAHLL, 5 2L P JEwD T
3.7 mglkg, ZEX% P YEBIINT 102.2 mg/kg, ¥ELE P JEIK
/b7 91.0 mg/kgs EEARLP N T 4.0 mg/kg. B
KA 15 K, FHEE LK P IHAIHETE P YR A 3500k,
o, 2230 P RLE LBRGE P Oy IR E £ SIEH &
P YR AT A% P IR DUkik 3] 48.1%, Al-P 1 Fe-P
Xof A % P BTk A 51.9%.

WK 30 K: HWE/KATAHLL, 5 &L P s T
2.3 mg/kg, LR P YEIEINT 73.0 mg/kg, A P YRR
/T 93.1 mglkg; H3EA P #nT 30.2 mg/kg.
WK 30 K, F LML P YE AT P IS 2k
DAK G20 P s, o, 2230 P A LA P
TR SR B P T3 Ak P It DUk
5% 35.1%, Al-P F1 Fe-P X 345 P iy viiikik 5]
64.9%.

WK 45 K HWEKATAELL, 5 & P JEwD T
1.3 mg/kg, 234 P U530 T 201.8 mg/kg, ¥#7E P UK
/b7 97.2 mg/kg; HIEA P BT 32.0 mg/kg. Wi
WK 45 K, FESEMZER P YR AEALE P IS Rk
DAR 8700 P s, JUrh, 2820 P UsAE gt P
Jre s e B P LI A P IR DTk
L% 35.5%, Al-P Fl Fe-P X} 4430 P i vamkik 5
64.5%.

KA 60 K: HHEKATAHLL, 5 & P IEwD T
6.6 mg/kg, ZE%% P RN T 210.8 mg/kg, WELE P I

/b7 89.0 mg/kgs TIEARP HEINT 7.5 mglkg. il
K 60 K, FELEZIAZER P IS FIVELE P s 1A 280k,
Hor, 2P YRR LRGP i R SRR A
P YRR TR A P IR DRIk 1] 40.9%, Al-P F1 Fe-P
X AR P R DTERIA 2 59.1%.

HEKES 90 K: Bt /KuiAHLL, defr 3 P Usidb T
5.9 mg/kg, ZEx4 P Y5SNI T 227.1 mg/kg, #EAE P I
/b7 102.4 mg/kgs TIEA P HINT 8.7 mg/kg. $LH
HEKEE 90 K, ML A% P URFIIE A P A7 R,
o, 28200 P YA T ARG P OIS R REM e
2P JER TS P vt ERIA ] 41.2%, Al-P Al Fe-P
X AT P R DTmkIA 2 58.8%.

3 g

(1) ME/K I E) & KRS + P RIESHIHAL,
K45 K, JKFEL P RIS AR RO

(2) WE/KIN TR MG KR L P 3 R EAIAT 2% P
%, WK 45 K, KREL P =AM MR, AP
(K fe K
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Effect of Flooding Time on Phosphorus Transformation and Availability in Paddy Soil

BO Lu-ji®2 WANG Jian-guo’, WANG Yan®, LIWei*, YANG Lin-zhang*

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 Graduate University of Chinese Academy of Sciences, Beijing
100049, China; 3 Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;

4 Hangzhou Dakang Environmental Engineering Co. Ltd., Hangzhou 310030, China)

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,
Caio-P and Cas-P. Compared with the previous flooding, Fe-P and Cas-P increased but O-P and Caio-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



