1 3 (Soils), 2010, 42 (6): 935~940

B ES — 35 1t A AR T3 7k A

MR

HIEREHHE S TR

x #H2,

AR,

EDT

(1 3G RN R A R R I A % (R ERLA B r st HIRIT T, FIAt 210008;

2 PERREEIER, dbn

100049)

W OE: RIS AR IT T BER 5 AN TRt AR ek AR (A A B L3 2 (P A0 A s, R4 H T K
P A SRR PACRIUGI, RZKH PR R, 15 4.8 mg/L, il il AL R 227K i S Py B2 ml il 2
GB3838-2002 111 /KK REEK s I ] Ry K R b S Ak iy i 2 v, A8k VAT, IERIP A AR TP e Y | N 4) 3 em
PSR fEK T, i PALI AR e FeR i, 45 L h PR AR B, N RE SR o

KA W HARNE KA
FESES: S147.3

(P BRI KBTI = RERILEL—,
SRIMAETRE, 296 50% AR FHEP (A 2P<10 mg/kg)
U, g3 Ry, AlEr=m izt P, 1
PHER S ZER R, CH 10% ~20%, &2 B,
FEA I Y [ 5 Jm BEN - 3EPEER 3, A n) DU R0
BE s 0 S R N it A7 A A W) P 1 I 3 43
P, E K305 B AR A PR B R Y - L PP, 3o
S [ Pt 2 T8 S 3R AR ok R AR 0 A5 o N 2 AR
R KA, GHRAKA B 7 e 7 X,
AKAEKTAFME, higmer=, §HEE, PEEAE
KA AR, AAEE R AR A PR R K
VO S “YTLRIK 27 W5 S FRAA R T ™ 5
yo BHEHEAPIE., 25K HPPIRMAI AR, W%
DA AR AR I TR e AT TR

ARG T AEAK -, POREAS it AR 6 7K
AR HIRERP R P IIRE R IR G P
OIS, DU R R P IR AR 28 Kk A
ZAE N RIERE P AR BRI .

1 MESEZE

1.1 ksl

BER M LR T 2007 4 11 AR BWIIL BT
MG AR, BOREthtR, bR FMRKRE, &
FERTE, TR TAIL P R B UK B A
TERIE, HEE—M, T b, AR ) A
BB, HUEEEE N 0 ~ 20 cm, HUEEd 0 564
30°22'54.5", K% 112°37°21.5", ¥k 27.5 m. FEACR
WIS, ST HARRT, B, 1 20 HIf G itEsH .
TSI FUR AR ST iR e, ST R
1 AR KR R Rk P K R s R 42 LR
PR AT A R, FUERRE: GB4404.1-1996),
AL PAE SR P R —&45 (MCP),
1.2 Rt

IR T 2008 4F 5 e b B R B pg 0 IR ST
HENIAT, KBEMEFFER EFE— N |
68 A K 35 emy 9 25 em. 5 12 em, BE7EEE

F1 AT RAEARIRL R

Table 1 Basic physicochemical properties of tested soil

pH (H,0) CaCO; (g/kg) FHUR (gkg) Olsen-P (mg/kg) 4P (mg/kg) MK (mg/kg) CEC (cmol/kg)
8.05 27.1 21.8 498 70 14.7

OFATH: FE“9737HH (2007CB109301) FHE K HARFI ST H (30671202) %),

* WIE#H (hywang@issas.ac.cn)

EE A B8 (1981—), 95, WiRSrMA, WL, 2 MG L7 ST, E-mail: maywoody123@163.com
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+ 10kg, HEAEE MP,050.15 ghkg, K,00.15 glkg, N
0.10 g/kg, HEEHGFIIFHE R — &85, JRE. &
e PRE R 77 s LA R LR AL (CKO;
M (SAD, HFPHERA A IR TRt (MAD,

FPIES TR /MR A A) s 8 A, TEE T R+
HERZ 5 em, ACFJ7 HIFERIMRAR R 40500 0 cm (d0D-
10 cm (d10) 120 em (d20). NAEFIK LA T Ab
HR ) LUK SR HE N, Rrdd i N 1 7KIR 35 3%
JERFFRZE 1 em IRHIK)E, “PETPIR, IR ZE8k )+
JZEELT 10 eme SEHCKAGF L HPH: . R/ —B0r e,
B ICHBIe T H AR T e B R B A%, &
WREERS A%, MR TAT THEA A AR 1T, JL 128k B
#Jg, FRUMFKGHANTRIGE KT, HA IR 4%
RKIZ 1emRHIKZ, FKJZKEEERT 8 his 1158/K, fK
TGP BEJTIBMENE 0.05 g/kg, Mo FRES b ) H 1)
B, W UOKFERIE R A TN Ky, BHEET,

SRR, BRI 3 IR,

1.3 HMRESHFAE

RIZKFE: KIEBRSE, 20T 3. 7. 14, 28,
49, 77, 129 RRAERIZKKE, £ 0.45 nmtgfLIEN T
JEJFICP-AESHIE e BPH& &

FWIFEh: 2B — UK E R KT BN E, &
A3 Ak EERAHYIRE, AR OK TR T,
H,S0,-H,0, )5, BT kil e b B P
RN B T YCRIE A K RRGR G, kRS R A
Iy TERAE, R LA 1R b B 7542 23 53 s F
A RPHIS E.

AR RSN, R AR AR
KA, 58 VA AR B A U A bR 25 A T A
Fedh, BOH MR 240K, A0 2 cm x 2 cm,
FERE 4% W i 5 S S A R o DD B, SR EHR 7D
RN BN RIS = AT AR Ho. TR
R 792552 5 R it S M AEAR N PR A B AT
IFE (3. FEMEUAE =10 T BT, B,
it 20 H #5352 HH Olsen-Pr & &L,

1.4 FIELE

R TR BE ] Excel2003 4b31, 3] SPSS13.0
Xf PREAS A AR R, KRR R P S i T A
K% 7 Z 481 (One-way ANOVA) F1LSD £ H L.

2 HR5iTR

2.1 REKERDHERE ST
P AEA RGBT, Mtk b & PR A 1
PR AEKFEAAHT, 2 P EROEE LR 2,

KA NERL P <2 BEREBEKHSE N H KT, e —E5
SWRE T, WHRZ Kb S PR s
1% 4.8 mg/L, RCIEHER I HALMIE Rk, HE
IKRGA KT A S A AR R s AR PO
TR N, EKRA KA, REKDE P I
BT VARG L AHET 0.2 mg/L, WHETRE MR
JKEREE R ARAE (GB3838-2002) F 11T 287K K T8k ;
KRG, PR TRZK & P
MMk 72 e AN 3, HI4 2 GB3838-2002 111 257K K

50 ) «~f{%ﬁﬁm:§ﬁﬁﬁ:o }
iR
s 45| OcK - TIF
3 a0l osA SR Tk sy
2 35| oMA
~ 3.0 Lk Bdo
o] : : @d10
2 25t
o 20Lf @420
L
w 10Lf
05 F
[0 2 S | N | . ﬂ I e
3 7 14 28 49 77 129

IRFER ARG BRI (D

Bl 1 KFEE KA REKRES P RE

Fig. 1 Concentrations of total P in surface water during rice growing period

L W Wi (P S VR R (T HL PO, A
HPO,*, Al WL, PREH7E L33 2 J0A v e s
IRTIT, AR RIATAR S CAR A 5 5 SR PAL B AU 5
JE AR R AR, R RS PR S
X J L AR A5 Gl R PRV A L b, AR
RIELFE PR PRIREA K, HHRERL,
MIRBEI SR R, ARPIR A 2 1
T EE, AU s, RIZKT B PHRERON AL
MEERARE, MR R REIEIR AN R,
MIRSE R KA BEA T, ALK AR PHE I, 9236
KRR, T 2RI FE A PHL A A 22 AR i 5
WET b3, S OB TROIE AL, (Rl KRR
AT 0] JA] L KA o B SR AL R B
2.2 BEFRREREAER X KTEREHE

P HEA TG AR, KA TR A AR AR
FERTAVFFRLP S P & R 2 o AE/KRE A KA

COPBEHTD, P ALSUE . RIEFVANE TR R IE 7
(d0) I, HIRRP A P i S0 AL B 22 7 B2
T AEHARACKE T, Rk B P IR 0 AL 2
ZEFANRE, TR R SO IR HERE K AT LA AR K

R R
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HIEEL P AT Z BEAR UKW, jdb T s P
LR e, $em T P HERIA R, InZ KR
B, AR RE IV LEGR, HAM 20 R
FRBREEAERIZK N, A LB R 2 KB Y P,
IR D S PR AR PIHE IR B P
NERFEN L3R, P AE LR IME NN, 5
R R A, 5 TRl A, Akt
s 0 PORYATE T HEE I, KIS E R
N2 MEEL PR R R B [, Bl R 2,
XK RBNEBAL, A SRR PN A28
PRI SR S A AR ]

KA, PIRRIERUE, AT AE PRI
SRR R R, MRS, AT
R P IS RSN AT R AN R MR R P
T, AE PO AR I kA B S i
FEHABTEIERET, SR ARE, WL,

KRR, P ORI ) AR R s 7,
B F L E 0 PRS0 AR N TR, B
KRBRAMAK, BMAFERZENE P #E, W
Z gl P, MR, POIRAE T
B R AT 45T, MR R AT AFE BRI S AR 2 ]
W Py AESE SIS, RIAE P OIEE A RIFRAR R
BN (do) B, A2, SHTREI N E
RISAE N, Jok POESE VA T 3 b P i
WG, FERAOKR, BRI PO R E, Bl
PEASZE, RIMHRAEIL S P Y 7R 5 ORI i)
P #RA, BME AR L, R ARG S
S, W) P ARAR D, W PO
PR ZE: MBS TFAEBRIR R e KPR (d10 F1 d20)
W P ALK, R P AR SR, Bahtk, A
FLP AR AT RS BIRIRAR R NI, SOkit PR 2
iR,

®2 PREARRMAERTKEEXRT LS PHEE (gke)

Table 2 Contents of total P in rice plant under different phosphate fertilization modes

AR IR (LN
AT ki

CK 2.26+0.23 ab 0.84+0.18a 3.56+0.35a
SA 342+0.12¢ 1.04+0.23 ab 3.96+022b
MA 324+0.12¢ 1.23£0.28b 4.05+£020b
do 2.73+0.014d 0.79+0.10a 3.83+0.14 ab
d1o 245+0.04b 0.80+0.05a 3.60+0.08 a
d20 2.17£0.02a 0.88+021a 3.70 £0.13 ab

TE: RAPHAATIME £ STD; [l —FIHAF PR 2R B3 (p<0.05).

2.3 TEHSTEYHENS

2 3 B T PREAS At AR, e s S L
T4 Olsen-PIE . WK 3 ATLUEH, MPALHUGE
eI, fERZE 3, Olsen-PA7 & 4L #H,
16T JE IR RS A, 1 B P ARt P B8R K 4
SHENRIZKA, AR 12 AT AR 2 W B[] 5 35 43
P, X PLIKFER AR VIR RIRFEAN Y, 2KFEE
KA HPRI FERITZ —; UPIES LR,
PHEAE T I3E P oA A3 5), RIBG, Olsen-PHI# L
BrAERZE TP SRR, EHAZ R S A
2, DRI A A W SR s T e s, e 36 )2
H1Olsen-P 75 f 48 T 2 ImAIGA2 PR h 70 U 2 /KA ] 4350
OIVE T /K PHIAE MG MPHESE AT VA M T 13 i,
T fe KRR RIVIE R (d0), HEFEHRRG
—EKFREE (d10 #1d20), Olsen-P7Eti L A 114

AT v R B R R R A, AR TR,
TEATIPHE E L AL T4 3 emfKVEH N,
HAEWDH S STB A LIWERL TR, 528000
WL HEN, BERR—IEA A KIS, 4 30%
FIIEEIPS R B AE JREAL AT, 53 H 20 70% xdb N H3,
R 31 K5, HILREHE &t U 4.5 cm.

MO BEHUER E3E, 25 AT Pk A P AL A L 4
5 R TR HIIN C5RIt O A AR AR,
FE A 53 B W 22 T ) AR BR O RO ER BT,
J AR AT AR R AR, BIDAE B skt 7 £ Bk
S, TEREPAR) R PT LA B J B b PR A i JL A
LA, LA BT, bt v AP A R T
DA 3P 0870, BEBGH ALY Feo Ca%5 1,
TR T LA T R B IR SN TR DTVE s AT AR
NERIPI R By AR 720 PRI G, JIEFR AL 4K
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WIS, MDA LR B SR, i
S S LI, 24 WP WL G B i
R A 2B L R, R R T

BIPRAEYUNE ;s WA TN, NERRRON B, A 1
REH} PR i 5 it A iy B3, AT A 75 Olsen-PAE T HE
P B A T AR

*3 ERHERERELIEERT OlenP A E

Table 3 Contents of Olsen-P in fertilization bands and the surroundings

PGB fiaKiEn /3 e PR IR Olsen-P PGy PR PR 25 WRERIR Olsen-P
(cm) (cm) (mg/kg) (cm) (cm) (mg/kg)
CK 0 0~3 6.49 SA 0 0~3 37.9
3~6 6.86 3~6 13.4
6~9 6.03 6~9 9.74
5 3~6 6.33 5 3~6 10.8
10 0~3 5.11 10 0~2 36.8
3~6 5.54 2~4 18.8
6~9 6.38 4~6 9.43
15 3~6 5.80 6~8 9.94
20 0~3 5.04 8§~9 9.77
3~6 5.66 15 3~6 11.3
6~9 8.07 20 3~6 12.0
MA 0 0~3 17.7 do 0 0~2 16.8
3~6 237 2~4 102
6~9 211 4~6 1099
5 3-6 242 6~8 351
10 0~2 9.53 8§~9 37.1
2~4 21.0 5 3~6 14.6
4~6 26.6 10 3~6 9.06
6~8 25.8
8~9 28.5 15 3~6 8.81
15 3~6 29.8 20 3~6 8.67
20 3~6 29.3
d10 0 0~3 9.26 d20 0 0~3 6.64
3~6 9.32 3~6 6.78
6~9 6.10 6~9 6.81
5 3~6 12.3 5 3~6 8.07
10 0~2 7.49 10 3~6 5.70
2~4 23.0 15 3~6 8.61
4~6 1036 20 0~2 4.68
6~8 310 ~ 242
8§~9 15.8 4~6 1600
15 3~6 8.02 6~8 162
20 3~6 8.71 8~9 61.4

2.4 KETHEHERRN

TE/K R, PREMOGTE 32, K2t
ANRJZHIREAK T, FE7KRE K AL KB B & M4z
TR, FrA2fER 2, A — P AT P
NEREN 7750, ABAEK L R4 AFIF, PR Z P E HL

b FASE AN 2 AR ) L 38 L mT AT 25 18 PAEIR It
PP A3 (AT 20, TR A AR
PESTARIBC S ], ARk R, A2 — PR HERE AP AL fti T
B HPHLVATE T L3 e, ¥R A HERLPRT LA
A S IO 517 T I ARk, TR AR 22, AR
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TR BIRZREB T, RKFRAR T B AR S K
RS, I HAT VR T LAOBMCR I A 2Pl #E4EH)
SEPIN ] LAEHTRE TS R SR, sl 2R — 2
VR P ORAT A R, AR b — R £ A PAE it H
B S0k, AK AR P SR P — B L R A
ANEOLCBRE, FEAK R, R PR A AR R
TR PAL A M R AN, SRR AR IR -

3 &g

(1) AE PRI, RJZAKF R P IR DT
FABFEALAE AT IR, A7 A8 B AR PRI LIS (1 RS 5
TRTEAVATENS, HERE P AR LSRR, Atk

(2) 7£ P EMMUGERT, Olsen-P & 7E 3R ZE4E,
Gy LT RIERE WRIETT A AKRE A ST AR R R i
W, AR RS AR, PR R, &
TARPAERAE Y T4 3 cm AN

(3) fEKEF A P LK, NAOLE &R
LS P AR B, D PR
BN, R AR I AEA]
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Effects of Monocalcium Phosphate Monohydrate Application Modes on Availability
to Rice and Distribution of Available P in Soil

WANG Tao'?, ZHOU Jian-min', WANG Huo-yan'
(1 State Key Laboratory of Soil and Sustainable Agriculture CInstitute of Soil Science, Chinese Academy of Sciences) , Nanjing 210008, China;

2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Influences of monocalcium phosphate monohydrate applying modes on the availability to rice and the distribution of available P in
soil were studied through pot cultivation in greenhouse, and based on the results the desired applying mode of phosphate fertilizer in rice field was
recommended. The results showed that the concentration of total P in surface water was the highest under broadcasting phosphate fertilizer on the soil
surface, reaching up to 4.8 mg/L , while under other applying modes, the concentrations could meet the standard of IIl in GB3838-2002; mixed
applying mode could provide solid uptake room and highly available P for rice; in furrow application mode, most of P applied accumulated in a short
range of less than 3 cm upper and lower the application band; in rice field, mixed applying phosphate fertilizer was a preferential considered mode for
phosphate application; however, if available P in soil was relatively high, phosphate fertilizer should be applied in dry season.

Key words: Phosphate fertilizer, Availability, Paddy soil



