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JESCH] ™, Ry, = %

TR RHR A7 BE, TR

WHH 471023)

8 E: AUPOKIR BRI AR Y R e fl, SRR N RIEEIR DT, AR IR AR IS INd ERR S 0.
6.25. 12.5. 25, 50 Al 100 mg/kg T+ (B PO, P6.25. P12.5. P25, P50 Al P100 AbFH ), {545 + e 5 Sy ] 5
KAL) 70% ~ 80%, 1 25 CAH RIS FAS T HEFE 120 do BEFEWIMIZESS 1. 3. 7. 15, 30, 60 Fl 120 d FELEREE,
D7 14 Olsen—P. CaCl,—P 4 TCHUBEZ 23 19 & dik, S5 RFRW], 76 A I 398 vt FH a5 192 05 i b 5 484 o £ 3¢
Olsen—P 1 CaCl,-P &1, TE—/EMIEFRIFRIN, S BEIRIG 5% 1k R 13 Olsen—P H1 CaCl,—P 1) LGS B IT & 11722
fiiZs A, B IR A A REAS , A RO & g i R I, JUHRIR SRR (F17 d) HEARmE o & T

BE, ZJ5 TR . A T A BERRAS 32 2 AL N Ca,—P Al Cag-P (PIE ZFIZY 5 90% ),

HRE: Al-P

N Fe-P ( BiEZ ML 10% ), 1EHHAN O-P Fl Ca,—P FXTECNEE . BEE B FRAFRIZER, Cay—P B0 Cag—P
Fedb, TERGFRORT 30 d FeALHEURIRI, ZIRHRMSE . BEEICIER AN, Cay,—P AL Cag—P T B9 [H]
BWHER . Olsen—P Fl CaCl,-P & fE 15 FHETOHLBELH /- Cay=P. Cag—P FI Al-P & 5 2 0 FEAHC, g p
A5, Ho Ca,—P & 43 Olsen—P F1 CaCl,—P FEZRIE

KR EERES; BRI, Fik; GkPEbE

BEREYERAEHLTFERTREZ —,
Al A 7= r it P A A A 0k e A A A 44
IR RS R, NI e L B
it A e S T R AR R AL, S EOREAC A R
6 2, TS T ) 5 2 e A 5 Bl A ) R R
L R LIER RE R, TR g4
fi 0 TR BTG A 8 S 0 A
O & B B AETE IR S RS A KR TS, BT
REHKMMBE LM T, AN EZ
TR AR B R, A R HC A B S
7 [R) - S8 28 A 5 90 b AT Sl S AL R T
=R W E TR R g R
A P 100 kg/hm®, - A &8 ] 890 1.2 mg/kg.o
PINRESE  RTSE R T, A L IR AU HLAE £
HERE LAY P 100 ke/hm?, 3884 450 w43 591 384
0.76 F 1.46 mg/kg. BKMims ) 78 LA HRTE 1 |
MR sE R, HHAEEAY P 100 kg/hm®, HIEA

iR B HEE: 2022-08-20; FRABHA: 2022-12-09

EEWAB: EEESIATRBE (2017YFD0200205 ) 5 1l FERH
KRV 334 (13480073 ),

EEEN: SR (1978-), T, YRIm, F2E AFigeiy e lies s
F ST . E-mail : zwlil2@163.com. [FI A@TREY .

BRI AN 2.6 ~ 22.1 mg/kg. T T TCHLEE
B EMRYE AR R4 H T 438 Ca—P., Fe-P, Al-P
FO-P 10 5 v 2 0 A g5 0 L 0K
A KM Y Ca—P 43 N T Ca,—P. Cag—P Fll
Ca-P. HIELHBES A TS HIEBERE
W RGO o LB INIRE BET 4 Ca,—P>Cag—
P>Al-P>Fe—P>0-P Hl Ca,-P ">, 3¢ F 55 0 i
A TS A R, A R R,
ik R A it A A R 3 S 30 d B I 70%
AR R B I E , 67 d S AR R B AL
Ca—P (39.2% ) Ml Cag—P (39.7% ), XI|3¢#iss 1s)
BIRFFT IR, KA PR i A it A 7 K 1 4 S B
5 S AW AL-P, HIRZE Ca-P Fil O-P, JE L
) Fe-P 1R/ Bifi & 55 F2 0 () B S, B VA 5
T g D, Ca—P 1 O-P 30, Al-P R A RS,
XEEEAL T DLy AW AS B B, 3 d Z W] DLE AR
PR R VBB, 2R RV RN . K T A i
A T A SRR BT, (HE, — kU, B
WUREM B R BRGS0, B, A+
8 J5 HRE AL e R 25 i Wi FE ) it P SR . AR
WFoT BB, FEENE B — 2 1Y 250 T 9 il it JE 7 i
5EYIFmERREAR, HESEFREAGR, Ht
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W AR BURT , 2EAT 2 — B B B it
DA i W AC R AR, A e BE X AL 7 - 338 )
A R AT IIF 5T . AN ST I o e R SR 1Y
Jik AR A L B A INAS [T 9 1 WA R 5
Rl RS IR, EECREENE, BT RALIE A
bR AR b R AU 2 19 AR, DU
WAL A LR HEAR A o

1 #REFZE

L1 il ek

Bk 5 A R PE £, SR ARSI T
B X s fe AR B [ (112.70° E, 34.60° N) #H2
(0 ~ 20 cm), BTG, B BHYIFRIKLIEA,
i 2 em G o RHEEARB AT pH (2K
[boh 1:2.5) 8.05, AMLE S 13.1 gke, KIFPEA
i 108.54 mg/kg, Olsen—P 7% 11 5.04 mg/kg, AL
BE i 223 mglkg, BT 761 mgkg, PR
FIHPIR I BEERES (P,05 12% ).
1.2 Rt

T B0 AR Al B A B3 6 AR B, 43R PO
P6.25. P12.5. P25, P50 11 P100, #s i &t 4351~
PO, 625, 125, 25, 50 F1 100 mg/kg T +. A
AL FR N IFRBCT £ 250 o, K5 385 BT g IR RHE
GI5), A 250 mL BEEE Y, 2K Y £
e Kk B H RIEEK Y 70% ~ 80%, [A]HE 3
=R, Z e A E AL B R O, ik
A 25 CHHIEFAA G AR, B 5 d HRRE L &
K, ff R R R AR, RO
4K,
1.3 FEACRAEAN I

TERFRMEE 1, 3. 7. 15, 30, 60, 120 d 434
B REFSRPBUE + 30 g0 BHR HRETFT, K
JE RS R A, A8 lid 1 mm AT 0.15 mm §ifi .
1.4 WA 5 KOy ik

i 1 mm GiAY +HEH 0.5 mol/L. NaHCO, (pH 8.5)
R, FHWE L AENE Olsen—P & 11 0.02 mol/L
CaCl, 242, FHEE L EZINE CaCl-P &, i 0.15 mm
T - R — Bl 5 - HETOH L 45 453 (Cay—P,
CagP. Al-P, Fe-P. O-P. Ca,-P) &g ™" 1,
1.5 Fdlsrr

FI ] SAS 8.0 Xf ik 56 £ 98 #4777 2290 M, £
bR FH LSD S /il 22 45 B SPSS 19.0 i
1724 B FH Origin 2021 FE47 A0 & 43 H7 Al

A
2 RS54

2.1 AN[F RS TS I 4t 413 Olsen—P S CaCl,—P
il

AT, R R e s,
Olsen-P & Wl 3, Hrb, FEREFAI (1.d)
P100, P50 il P25 Ab B A Olsen—P & 143 ik 2% =5
F RGN i w5 B2 45 1Y PO AL FE 10.2, 4.1 F1 1.2 4%,
MM P12.5, P6.25 &b B 5 PO A4b ¥ 2 [0) ¥ A7 & 2 M
25, BEE LRI R LELR, FEREIFE] A P100 Fi
P50 AbFEfY Olsen—P G TR, Z B HTRE,
HAR AT G ESR) .
y=36.15+45.42¢ % (P100 AL BE, R’=0.7317")
y=23.7149.66¢ “"'*’ (P50 4bFH, R*=0.2868")

A, y ERIR Olsen—P & i (mg/kg ), x Fon B FF
ffEl (d )

ARl L, P100 AbFH Olsen—P & e 4 1a]) +
36.15 mg/kg, P50 4k # & W) T 23.71 metkeg 72 £ o
P25, P12.5. P6.25 fil PO &b BE ) £ 3 Olsen—P %
WA Bl A5 55 SR B ) % AR B 2 AR AR, X 4 ik
B Olsen—P 7 1t °F ¥ {H 73 5 2 14.73, 10.94,
8.25 1 6.10 mg/kg.

80

--P0 -0-P6.25 & P12.5
P25 —=—-P50 —<+P100

Olsen-P& & (mg/kg)
IS o
S 3

383
(=}
T

0 20 40 60 80 100 120
BiRE (d)
B 1 ARBERMEALAIET L Olsen-P 2T

A 2 AT 0L, B i R 45 + 3 Y CaCl,-P
SR, Hodh P50 A1 P100 4b B CaCL—P ()
T PO AL, 7EREFREE 1 d, P100 Fl PS5O
b B CaCl,-P 7 5t 43 i 35 3] 6.00 1 2.27 mg/kg,
A PO AL BRI 2 BN 27.2 A1 9.7 5. HAR P25,
P12.5 1 P6.25 kb BRAY) CaCl,—P & f 45 PO AL BEH AT
AR RN, AERBIAEE, R IR E
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MY SE K, FE 55 3% 55 P100 A1 P50 Ab B Y CaCl,—P
THDE N, ZESEREEE, AR
i LT

y=1.99+4.39¢ " (P100 AbBE, R*=0.7073")
y=1.33+1.17¢ '™ (P50 4bFH, R’=0.4159")

A, y EIR CaCl,-P & & (mglkg ), x KR K IR
AR (d)s

8r

—-3P0 -0-P6.25 ~PI12.5
P25 ——-P50 —<P100

CaClL-P& = (mgke)
SN

0 20 40 60 80 100 120
e RE (d)

B2 AEBRMELET LI CaCl-P SEMTL

AT W, P100 AbBEAY CaCl,—P 3 e 24 )
T 1.99 mgkg, P50 ZbBE [ T 1.33 mgkg Zifi. P25,
P12.5, P6.25 il PO ZbBRIY) 398 CaCl,—P 5 0% A Bl
FHRFRI A A AR, X 4 M0 CaCl,-P
S ESFHIE ST 0.80, 0.58. 0.44 Fi10.28 me/kg.

B LAl L, O B R A Y it A S
Olsen—P Fl CaCl,-P 7 f& ¥ 5t I 35 1 26 1F #H ¢ ¢
F, HEZEIH P RER RO LLE 0= 507 3 o
% 4 11 4% A6 4k K Olsen—P 3§, CaCL—P (¥ L. H
AT UL, FEA 0 45 08 Al — 55 37 By B ik 2
5 %% 4k “f Olsen—P Y, CaCL,—P 19 H 151 A~ B it A &
W AR AR e A2 A8 Ak, B 2 85 FR I ) R e, R
7 3o B R 85 1) $ A F% 4k 2N Olsen—P 1§, CaCl,~P [
FE A9 328 80k /0N o 3l TR i A M B R 1 d B
164 Olsen—P Hl CaCl,—P 4 143 51 65% Fii
5.9%, RigF 7 dEEAL R B4 0 Sk 37% F 3.1%,
Z R WENEAE RO T M AR, BE R 120 d 5§
1t Olsen—P F1 CaCl,—P & H 5] 43 51 R A 20.0%
1.3%.,

F 1 AEEFAEIBESERES T2 Olsen-P # CaCL,-P REMX R

HiFrKE (d) Olsen-P R CaCl,-P R
1 y=0.6528x+2.8030 0.9764™" y=0.0585x-0.1999 0.9572"™"
3 y=0.5227x+4.3956 0.9957"" y=0.0515x-0.1154 0.9697""
7 y=0.3730x+6.0602 0.9730™" y=0.0313x+0.2283 0.9908""
15 y=0.3346x+5.7678 0.9963™" y=0.0275x+0.2143 0.9618™"
30 y=0.3653x+6.9544 0.9705™" y=0.0236x+0.3408 0.9876™"
60 y=0.3249x+5.7678 0.9733™" y=0.0163x+0.4402 0.9482""
120 y=0.1974x+7.1374 0.9801"" y=0.0128x+0.2876 0.9844™"

Ty fRER LT Olsen—P Fl CaCl,-P &t (mg/kg ) s x (RFEBERISHEHI (P mg /kg ) 5 * FR P<0.05; ** FIR P<0.01; *** FR P<0.001, Tl

2.2 N[l BERREG AN IR 3 T U 2H S 52

Bt o BERRAS AN IS AN, Rk S A
R, Hod P6.25. P12.5. P25, P50 £ P100 4t
PRrp A w40k 768.01, 782.89, 799.21
829.88 Fil 874.74 me/ke.

HT Pl 3 P, i 8 v sk B T S R o 3
TN, Ca,—P (& 8 2 5 m. Hob P100 A1 P50 &b
B Ca,~P & /05 B & T PO Zb B 13.8 1 6.5 5.

AR P25, P12.5 F1 P6.25 4k B 5% PO Ab B %) Ca,—P
SRR 22, 1280 L1y, HERARE,
Wil 35 SR R A E K, FEREFRAIIH, P100 i P50
A Cay-P i 3 N, 537 15 d J5 P100 40
FHAY 43 Ca,—P M 60.32 mg/kg K& 41.41 me/ke,
P50 Ab H 1Y Ca,—P 5 1 M 30.51 mg/kg F [ 3 26.75
me/kg, ZJE TR B OE AL, KR RE
P100 F1 P50 &b ¥ %) + 3% Ca,—P 5 £ 43 51 My 35.88 Fl
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21.27 mgkg, HAT 4 NP 13 Ca,-P & B FERS
I B v ¥ A B A B IR ] A S K AR I
ARk, BiFREE WA P25, P12.5, P6.25 Al PO AbFE Y
Ca,—P &34 1333, 10.56, 9.21 Fi1 6.68 mg/kg.

TERFRBURT 7 d, P100 b B Cag—P 75 B 3%
BT HAY 5 MR, PO, P6.25, P12.5. P25 Fil P50
X5 AN Ab H R 4 3 Cag—P 1 & E 5 T B R
5 N P MG RGO, (AR PR R 22 RN B E
B % B 5% W) A 48 K, P100., P50, P25 4k B+
HE Cag-P Frim WG in, Horb P100 A FAERG 572 1Y
15 ~ 60 d i -5 Ca-P KK, Z/E21k
R, B IR A5 T IA 2 203.11 mg/kg, PS5O il P25
REPRAE RS FERY 15 ~ 30 d B 4 3 Cag-P & 1 14 K
B, ZJRERR, BEIRES A4 ik E] 163.50
115501 mgkg. i P12.5, P6.25 Al PO 4b F -
Cag—P It AHXS LA, TERGFRAS AT 13 Cag-P
B WK 146.94. 139.56 Fl 137.63 me/kg. W &
Brigratal A EE R, ANTRI AL B ] 43 Cag—P &R AY 22
SEBEW I A, EEE SRS I P100 &b i 3 v T
A SR, PSO Al P25 AbBRZE R B, (H 5
T P12.5. P6.25 Fl PO 4b BH, P25 il P12.5 &b B
(2= AEE, (AR5 T Pe25 Al PO A, P125,
P6.25 1 PO AbHL 2 [H] 252 AN I 5

4 AL-P 1) i B A O B TR S N A 1
RO, FERE SRR 15 d, P100 Kb PR E R
T HAY 5 AL F, PS5O 4b 3R % T P25, P12.5,
P6.25 F1 PO 4L FH, P25, P12.5. P6.25 Fil PO 4b ¥ ]
ZRARE, FEERFRE IR, 6 A-Ab 3 41
AP & A BT (BR T P100 AbBEAMFL
A S AALBEAHE AI-P 7ER5 SR 15 d REA AT R % ). 2
FigE 60 dJm, 40P A5 AP AR E, I
B P10 Ab 34 & 25 % T H Ay 5 S Ab B, P50 b3 &
FET P25 A0 FE, (H5 P12.5, P6.25 Fil PO Ab B[]
ERARE .

4 Fe—P 1) 5tk Bl 5 2o B 1R 465 VAR Jon i ) 444
T s ke, HRLEPEAS I . 2 PO Ab B,
25 Kb P R AR B Ao W IR S TS I B BN, Fe—P 11
AN, H2E5OREE B A Y 4E
K, SAbBrp 3 Fe-P (S WA KA B EM
Ak

S4B A rf O-P 1 AR B R WA A AN
FIFEEE Y BT, 7ERE3R 30 d G PR TRE, 4%
Aib B R] 1 22 S 7 B A 85 3R 0 AR P RO AR PR AR
fbo IR RAS A B 22 R B3, mukal I,
I 0 o i R A T AT 0 O-P R & R

A

75¢ 250 - 75¢
—-0-P0 -0-P6.25 -4 PI12.5
% 60 P25 =<—-P50 —-P100 — 200 60
on & on d - r
% = ey
2 2L . .
Z 451- = 150 ——X X E 45
itz = iz
]
4 42 100 &1 30r
b L T
< < —_—
© © s50r < 15t
0 : : : : : 0 : : : : :
0 20 40 60 80 100 120 0 20 40 60 80 100 120
601 801 3507
~ — o 300%%
Z 2 60k 2
E) R A 2250¢
g = X §
Z = Y z 200+
9 i 400 X po
&1 41 - 1501
©15f S 20t 8 100+
50t
0 L L L L L L 0 L L L L L L O L L L L L L
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 8 100 120

FEFRINTE) (d)

HEFRINTE) (d)

FegEmtm) (d)
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SAEHE HHE Cay-P S AR SRR (AT 7d)
PIA AR T, 25 EE LTF, sgeab it
SRR —S0, el W, A s RS
Ao A Ca-P SN B EL,

MRV B e 4 r 3 g (& 4)
KF, W R IR RE A, it A AL R
Ca,~P & AR N B W /b, TLHAER IR0 T
MEIEBERE K, ZJ5 RIS, wWlm T
it 3 B PR A5 5 4P Ca-P S RAFEE, Sl
] A 53 Ak, b P00 A FEEE SR 30 d /5
FAGKRBIRE, BLIT LR Cay-P 19 HL B R B )
) 56.2% FREET 31.9%, Rigrsidinmt, FE2 T
29.2%. P50 AbFRAEEGFE 15 d P IEAS A B R e,
I AL N Cay—P 1 L i 52.8% R [ 3 T 41.7%,
B Fe e R R BB T 29.2%. T AR (4 B 4 5| i
(1) Ca,—P 34 T 58 WA B 25 355 3% o () 119 2 K % A B
FH AL, Hoh P25, P12.5 1 P6.25 4b B Y ¥ 4k
Ry K 34.4% . 35.1% F144.9%, + 3 h Cag—P
XGINEEAERE SR 5 3 d A T R I, BR T P6.25 4k

75 75

BEAL,  H g kb 2R I8 B G 77 I () 8 G .
o P100 b BRES 32 3] 60 d FEAS A B Fa E, K EE
b K 2y N 64.8%., P50 Fll P25 4b F 1% 3% 30 d FE A
INBNEGE, AR 2R 51.8% F1 70.6%:
P12.5 Ab R 15 d AR BIRRE, AR Y
A 71.3%, P6.25 AbBRAE 3 d LIJFRARE A Ak,
LA R Y4 30.0%. B LAl UL, #5 Ca,-P F5
R T Cag—P, HL B2 it I8 5 A 385 i 5 3] 53 19
AR . e AL-P (38 i SR B R 57
s [6] F) 2 T T R AIG . Fe X AT P100 il P50 Ab B
TESEFREE I Al-P A3 N K T 0, &%
25 10%, i HA AR R /D A Rb PR R I AL-P &
HRON AL B I AR, 5D Fe-P MU M5
5 AL-P 2BDL, B 55 3R a) B9 SE OB W AR, B
LA 22 N B, b al UL, e AE A RS
i Fe-P Fl Al-P & & 1948 4k, {H AR b 5 I A 5
#, 0-P Fll Ca,-P FrfEdiFRdfeh AU, H
K ACFRA) 22 N B, LR IR 45 A 3G 3
T 0,

[ (AAI-P)

(mg/kg)

(ACay-P) (ACag—P)
60} —--P6.25 -0- P12.5 =& P25 60 -
— (2 - P50 ——P100 ~
P 2
= T 45 )
g g
iz I 30
2 2
& £ 15

Wi (mg/kg)

0 20 60 120
30 ¢
( ACalo—P )
20 +
"o
=4
& 10 ¢
E O}
o 0
£y
fey
=-10
. . . . . . -20 . . . . . .
20 40 60 80 100 120 0 20 40 60 80 100 120

60 80 100 120 0

40
i) (d)

KEFEHE) (d)

FEFFINTH) (d)

B4 AREBERMEALET TIELBEE S EMEH T

A A3 25 TEAURZH 43 B o e He ] (1L S )
KA, HHEPEIGE IR 3 Ca—P BT 5 L
BN, BEERFEA ALK, Ca,—P BT 5 HLBZHTR
Ao Hidr, P100 ZbBEM I WI Y 6.81% T KR 41
4.13%, P50 b M 3.69% T F& 3] 2.56%, +IEh

S

Cayg—P It (5 LU BIFESE SRR R S IR S R
T kA AR, BE RE SRR R RE R, S B R
B AL I Cag—P T (5 LU BZ G 0, AN [m] Ak 38 a] 1)
Z BB, 7330 d i, P100 403 3 Cag—P
SR A E] 2051%, WE T P15, P6.25




| T T

rhE SRR 2023 (7)

——

PO ALFH, R FR45 R P100 ZbBE 4 Cap—P & 12
It Fe A R 23.36%, R T HAL 5 AN b EE, £
e b Al-P & & T 7 LG EE AR BE R T 30 d B R BN
B 25 3 B T 05 S P B I T B I, FERE RS
30 d P100 4b#E Al-P S50 5 LBk 7.19%, W&
F P12.5, P6.25 FI PO ALBE, 1537 30 d 2 )5 45 4b 24
] AL-P & & T Ho 0% 22 500 T S iR . 4%
Ab3E 2 Fe-P it T o LU ARG R R P A
FREEAR L, P Fe—P & 5 & LA
B 5 o ol RS A M X B T T B i R, X Rt

PAEEEFERTNE N W3, AR R 60 d DUG #4038
W] (022 SR 2 . 13 O-P &8I 5 el W 5k
WIS U It (R BT D ka3, X pp e ks
FEATHARO B3, FERRFRAYEE 1 d P100 43 O-P &
HAT & IR 7.25%, PO ALTE 8.43% WE FFE T
14.00%. 3577 5] 60 d LS5 25 4b 3R] 1) 25 S5 T 2k .
AL EE A3 Cayo=P FHEFT & LU BIAE IR SR R v
VARG o AN [A] A0 35 R] 56 B0 e <L W PR
AN A 3E 0, 43 Ca,—P & BB Ho A5 Br
TR

(34 (74
i I 1 e
2 N N ™ & N
0.2
0.0
PO P625 PI2.5 P25 P50 PI0O PO P6.25 PI25 P25 P50 Pl00 PO P625 PI12.5 P25 P50 P100
. 43 b fbp
“l1s4 30d 60 d
) i o [ i
A3 il e e i
0. tHHEH it i
i Ve [a[ ] A Tal ] Pt
Kos6 NG 2 RRA KA K24
%
& 0.4H
0.2
00 b0 P65 P12.5 P25 P50 P100 PO P625 PI2.5 P25 P50 PI00 PO P6.25 PI12.5 P25 P50 P100
- i JSit Qb
“l120d
1.0
0.
i
go. ] Ca,~PEmCag—P [TJAI-P [Z]Fc—P
g KI0-P ACa-PEEAKH
504 f
0.2
0.0
PO P625 PI2.5 P25 P50 PI0O
L]

B5 ARBERNELETHELNBIAESET SEENTL
e B AR NG PR R PR 22 7 B3 (P<0.05 ),

2.3 IR TOHUBEL S R O &R
20 0L, fESEA SR A, Olsen-P,

CaCl,-P #5145 Ca,—P. Cag—P Fl AI-P &5 g 2 1E

FFo Olsen-P & HE 5 Fe-P S EMEEFFAE 1. 3.

15, 30, 60d 2 RFEIFFHL, CaCl,-P FiEY Fe-P %
FERFRIES 3. 15, 30, 60d S BEIFAE, #E—
M ZAEIE (£3) o0, FERFRE R, &T0Hl
Wiz 3 Ca,—P J2& Olsen—P Fi1 CaCl,—P A FE 5

S

(T
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&2 Olsen-P 0 CaCl-P 25 TEXNBRAS I

ERREL (d) By Cag-P Al-P Fe-P 0-p Ca,y-P Olsen—P CaCly-P
1 Ca,-P 0.6629"" 0.9410"" 0.4082" 0.2560 -0.1470 0.8820"" 0.9691""
Cag-P 0.5963" 0.1065 0.0462 0.0646 0.4431° 0.6575™"
Al-P 0.4638" 0.2398 -0.3148 0.8929™" 0.9154™"
Fe-P 0.0121 -0.2829 0.4720° 0.3957
0-P —0.0906 0.1736 0.2852
Cay P -0.4170 -0.1592
Olsen—P 0.8618""
3 Ca,-P 0.5615™ 0.8687"" 0.6021" 0.1639 -0.36959 0.9607"" 0.96217"
Cag-P 0.4570° 0.7253™" 0.2915 -0.5297" 0.6093" 0.5563"
Al-P 0.4377" -0.0158 -0.3100 0.8486"" 0.8406""
Fe-P 0.1033 -0.5970" 0.7183" 0.6321""
0-P 0.0047 0.1724 0.1829
Ca, P -0.3635 -0.2864
Olsen—P 0.9787""
7 Ca,-P 0.7299"" 0.9686"" 0.3964 0.4919 0.2704 0.9940™" 0.9723"
Cag-P 0.66317" 0.0063 0.3601 0.2535 0.7387"" 0.7634™"
Al-P 0.4831" 0.4949" 0.3585 0.9650"" 0.9443""
Fe-P —0.0442 0.2058 0.3674 0.3746
0-P 0.2927 0.4891" 0.4841"
Ca, P 0.2753 0.2502
Olsen—P 0.9725™"
15 Cay-P 0.8625™" 0.8460™" 0.6571™" 0.5281" -0.1033 0.9578"" 0.9578""
Cag-P 0.7055"" 0.5073" 0.4352" 0.0172 0.8876"" 0.9070""
Al-P 0.3875 0.3683 -0.0191 0.8448™ 0.8251""
Fe-P 0.3955 -0.2303 0.6234™ 0.5460"
0-P -0.2359 0.5086° 0.4819°
Ca, P -0.07753 -0.0924
Olsen—P 0.9859™"
30 Ca,-P 0.9379™" 0.9302"" 0.5451" -0.3571 0.2653 0.9899"" 0.9633""
Cag-P 0.9132"" 0.6429"" -0.3512 0.2881 0.9239™ 0.9251""
Al-P 0.5317" -0.3776 0.3777 0.9284™" 0.9112™"
Fe-P -0.1300 0.5103" 0.5344" 0.5814"
0-P -0.0640 -0.3408 -0.3506
Ca, P 0.2590 0.2245
Olsen—P 0.9583""
60 Ca,-P 0.9382"" 0.7702"" 0.5017" 0.3477 0.2435 0.9904" 0.9641""
Cag-P 0.7526"" 0.6332"" 0.3117 0.1507 0.9606™" 0.8835™"
Al-P 0.4703" 0.1315 0.2709 0.7649™" 0.6825™"
Fe-P -0.1735 0.2164 0.5398" 0.4750°
0-P 0.0741 0.3518 0.3556
Cay P 0.2287 0.2544
Olsen—P 0.9471""
120 Cay—P 0.9390"" 0.7923" 0.3531 0.2474 0.30987 0.9844™" 0.9410""
Cag—P 0.8589™" 0.3522 0.3619 0.37118 0.9419" 0.8771"
Al-P 0.1268 0.2930 0.5085" 0.7609" 0.7530""
Fe-P 0.1132 0.2164 0.3706 0.3983
0-P 0.1716 0.2295 0.1673
Ca,yP 0.3063 0.3223
Olsen—P 0.94017"
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%3 Olsen-P # CaCl,-P 225 T ELHBIHE S HIZ S B3

B RA (d) Olsen-P R CaCl,~P s
1 y=0.855x,-1.063x,+331.149 0.888"" y=0.103x,-0.459 0.936""
3 y=0.868x,+0.822x,+0.234x,-99.780 0.962"" y=0.099x,-0.423 0.922""
7 y=0.892x,+0.171x5-5.330 0.989"" y=0.076x,-0.206 0.943
15 y=0.803x,+0.200x,-26.747 0.979" y=0.074x,-0.225 09147
30 y=1.131x,-2.408 0979 y=0.072x,-0.249 0.924™
60 y=0.824x,+0.131x,~16.854 0.988"" y=0.057x,-0.040 0.927"
120 y=0.661x,+2.829 0.968"" y=0.044x -0.015 0.880""

sy AR LEEH Olsen—P Fll CaClL-P &4 (mg/kg) 5 x| ~ x JMAHK Cay—P. Cag—P, Al-P. Fe-P. O-P I Ca,-P i 554E (mg/kg).

3 it

3.1 S BERRESLEA KM I ik

K T T E it A A K P S R R A A5
Pl Ak, JE Bl AR 25 %) B 1R R 8 e F 1
Hhr A A I S i ) S T R A T
7E 24 h PSR Y FEASIRIR P T (P100
Fipsokh B ) 4T, £ HEOlsen—P Fil CaCl,-P
PR (15d) NBEREAR, ZaREIREE
R, X5 HAMT S H A RaE S R L
BARAMEAR  (P6.25, P12.5 1 P25 AbFH ) HEAE—
FERRRE B3N AR S R, H AR
IR R v I I A B B R ][R]0 4 T T R
WA A M b ) R e i R e
RS . BE. Bk RS RERETTE P g
s L I 2 W, AE PR  RE - AR
R85 Y S MRS, AEJEIHEI N Ca,—P Il Cag—P 75
YRR, PEE RN A ER Cay-P F i
WETRE, 1M Cag-P FRAEFTNAIE KBS, Z
JE KGRI S A TR Al-P, Fe-P, O-P
H1 Cayo—P 1 2 4 Bl 45 355 3R ) 0] ZE AT /)N B34
AR B TAHRIAEE R, e TR0, Ca,-P.
Cag—P. Al-P FI Fe—P £ 2 5 A Jifi 5 Ab $L AT A [
FEEE(IGIN,  HAA WA MR S g, BOmiE A
HOR Bk, UL HE A 35 i 5 SRS 32 24 il
B TXIUEEEY, BEE SRR R EER, Ca,-P
Frid BN, Cag—P 75 1 B Wi K, Bell 45 124
RIAEAT RME T IE b Ca—P HAL N Cag-P 55 4 &
IfFIE], TASIR S T, P100 4b B Cag—P & 12 | 5 33
60 d ZE A7 A IR BIM X R, HAY 4 AR B3 1E 57

30 d ZEAT IR B A AR E , ULEH Cay—P [A] Cag—P HY%E
FEAE 30 d NEEHR, Cay—P [7] Cag—P MYEEALER T A2 B
)5 R A, 3 2 it A ek A 5 0, ot 5 i A ) 34
i, Ca,~P 1] Cag—P FEAL TG (RN AE R . A5
t Al-P Fll Fe-P & 7R3 Mg B rh I A A 1
A, (HREA 12 TS AE R L], AP #I
Fe—P &5 i 25 15 77 5[] 19 2 2 207 LT+t 3
ARG 45 IR 22 5 IR R AT R S AR 4 3 e 1) 1
A2AMA, MREYs P R T 1240 H,
HH AT UL, it A Y A B R 5 [a] A1-P, Fe-P. O-P
%H Calo_P E’Ji’?fh’—ﬁf‘%, jE/E\:IEé O-P %ﬂ CalO_P /El’\ﬁ: [:E
ke, MALAE RS R AR b, R, 78
Jite FH 3o 18 1R 65 i e 4] P R B4R B AE Ca,—P il Cag—P
XA, 28 90%, FLsc AN 2H S AT T
PRI R, HUORITHLAE AI-P fll Fe-P Z 1, %
A7 10%, 30 1 28 SRR3R W A = 204 i 4 58
th Ca,~P., Cay—P Fl Fe-P (35 27, Fifgfpss )
W5 R K IE R CHLBE B AR, TEHLEE
H 50% ~ 0% 554t N T Cag-P, 10% ~ 23% bR
T Al-P Fl Fe-P, X 54 57 4 0]+ HE 8% 55 10 45
FA—FL,
3.2 HHEPA MBS 5A R R

+ 3 /b Olsen—P. CaCl,-P & & S51E 4 1t
WA BENIEMEKER, ik, HEwHENL
B A S T8 B P, M Olsen—P, CaCl,-P &
B UYL AL A MR B, FERE IR i R
71, Olsen-P. CaCl,-P oy agst Ca,—P, Cag—P. Al-P
K Fe-P G BIEM KRR, — AR, HHETCHL
BEES A5y, Ca-P B T HALHERE, Cag-P. Al-P.
Fe-P J& TLECHERE, O-P Hl Ca P B TR ESHE

S
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A AT UL, A A A P 32 S O LR A A v Y
Ca,~P. Cag—P. Al-P, Fe-Pf X, #— & |
M, el i, A HBEH T CaP a2
Olsen—P F1 CaCl,—P 1 FZRIE . X 5 £ W84 an
IR A R A — 3, Wl 2T, TETCHLBE 457
H Ca,—P 2 TSR R F 2R

4 £t

FEA IR - 338 it P 2ok B TR 1 i 2 o - 45
B orm, HMEBICH R, T 35ea 30
TR, AR S R SR BE
Jite A 38 ) 2 R S 32 B AE A Ca,—P FlT Cag—P
(2545 90% ), HIKJE Al-P fil Fe-P ( 29 5 10% ) ,
B LRI, Ca,—P. Cag—P. Al-P Hl Fe—P £
SRR, AR O-P Fil Ca,g—P 7% AHXT
R, BEE R FRITRIAE R, Ca,—P & % i
1M Cag—P & HEZHIHI N, TE8 TR0 Cay-P #2400
Cag—P BUEEREEI, 25 WNEE, A
TG AR T 75 BRI, AN AL B AI-P| Fe-P,
O-P Fll Cay,—P 7%t i 75 35 77 B 6] (9 28 AR A0 A
L BB AR, LTI, Ca-P 2t
1 Olsen—P F1 CaClL—P ) EERYA
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958.

Effect of superphosphate on available phosphorus and inorganic phosphorus fractions in calcareous soil

ZHOU Wen-li", SONG Pan-pan, WU Jun ( College of Agriculture, Henan University of Science and Technology, Luoyang
Henan 471023 )

Abstract: The objective of this study was to explore the transformation of water-soluble phosphate fertilizer in calcareous
soil. A soil incubation experiment was conducted. Different amounts of superphosphate (PO, 6.25, 12.5, 25, 50 and
100 mg/kg dry soil ) were added to the soil (recorded as PO, P6.25, P12.5, P25, P50 and P100 treatments ), and the
soil humidity was maintained at 70% ~ 80% of the field capacity. The soil was incubated in a constant temperature incubator
at 25°C for 120 days. Continuous sampling was performed on days of 1, 3, 7, 15, 30, 60 and 120 during the incubation
period. The contents of Olsen-P, CaCl,-P and inorganic phosphorus fractions in soil were determined. The results showed
that the content of Olsen-P and CaCl,-P in calcareous soil was significantly increased by applying superphosphate. Within a
certain incubation time, the proportion of superphosphate transformed into Olsen-P and CaCl,-P in soil did not change with
the change of fertilization amount. The soil available phosphorus was decreased significantly in the first 7 days of incubation,
and then decreased slowly. The superphosphate applied to the soil was mainly transformed into Ca,-P and Cag-P ( the sum of
the two was about 90% ) , followed by Al-P and Fe-P ( the sum of the two was about 10% ) . In the short term, the contents
of O-P, Ca ,-P were relatively stable. With the extension of incubation time, Ca,-P gradually transformed into Cag-P, and the
transformation rate was fast in the first 30 days of incubation, and then slowed down. With the increase of phosphorus fertilizer
application, the time required for Ca,-P transform into Cag-P gradually prolonged. The contents of Olsen-P and CaCl,-P were
significantly positively correlated with the contents of Cay-P, Cag-P and Al-P in soil inorganic phosphorus fractions. The
stepwise regression analysis showed that Ca,-P was the main source of soil Olsen-P and CaCl,-P.

Key words: superphosphate; phosphorus fractions; transformation; calcareous soil




