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Table 1 Scheme for inorganic-P fractionatnion of calcarecous soils

Soil NaHCO,
Si ppt 1 NH,Ac
S2 ppt2 NH,F
S3 ppt3 NaOH-N,,CO,
S4 ppt 4 Naycit-Na,5,0,-NaOH
S5 ppts H,SO,
S6 Ppt6
(Ca;-P) (Ca,-P) (Al-P) (Fe-P) 0-P) (Ca\-P)

T EREWRR

(=) BRELRENBREEHIHER
R 16 MARE TN TV HES I RLREH, Ca-P 2% 2.06—19.4ppm,
$97.37 ppm, SR TLHLHAY 1.34% ;5 Cap-P 2 19.1—140 ppm, £ 54.5 ppm, HHEN

R 9.91% ;A1-P 4 10.2—45.4ppm,
.35 23.5ppm, (5 4.27% ;Fe-P 3§ 15.0—
37.3ppm, 3¢y 24.2ppm, & 4.40% ;0-P
4 47.5—74.9 ppm, E1 60.0 ppm, (5
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Fig. 1 The distribution of various forms of
inorganic-P in calcareous soils
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Ca;~P.Ca;-P,Cay-P BHMIEFA Ca-P —Fh, PALEFEURAH Ca-P R Ca-P
(#5 Ca-P G4 %)REEBLEFER/N Can-P KHFR, ¢ Co-P BIHX
EREREH B LUATFN. ME 1 BEEY, ADREFRFR Fe-P BLLEK, KBS
Al-P RARY, XS £ AKFEM Jackson WHEEABS. XMB Fe-P ZGKE
LM fE A R FRIER
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1. Ca-P: R2EEZZFEMNRHE, B3 EAAEELIRE EHRR RN
HRARBo ME3TLUREM, CorP BNMRENXAYSESEYRRESRBHFEM
x, MAME=R(REZFFDNBHES Ca-P WHXARBOIR . TN Ca-P EAK
1+ EREBEARNER K, TR ST,

2. Car-P; MR 3T, Ca-P SEYRHMBBREDERN. MEXRREAI K/
X&, CaP MEMHBERELGRT Ca-P, WL Car-P 5 Cop-P ME—RSHFEHR
HRedREAX, MNESEYRBaRHERDEEHR (r—0.692**), IR Ca-P,
Ca,-P BME Cay-P SEURBEBERERX, HEAXAY (r=0559) BETH. B

- ‘—-F Caz_chal'Pscalo'P ﬁ@ﬁfﬁ%&ﬁlaﬁm*ﬁ*%ﬁyﬂmﬁ%% 0-929’06469

—0.068, AZEH Ko RER, ELRIEN A KK D, Cay-P, Car-P, Cay-P B4
WRHA Co-P —Zrh , RBEBRPH ARE. REXHUE,HBWATLIES], Ca-P
B Ca-P HREMK, CarP WH—EMAMY, THE—FHEXRE, Caw-P WE
AL, REEH—FHBEBRODFEMER. BRAXMIZN FINRAKELRS

%2 FHRELHWR (ogP/pot)
Table 2 The amount of P uptaken bY plants (mgP/pot)

1st harvest Znd harvest 3rd harvest

$oil No. (Millet) (Mille) (RYegrass) Total
1 4048 9.92 7.44 21.8

2 5.19 4.75 4.93 14.9

3 4.08 8.35 6.90 19.3

4 2.75 6.36 2.36 1.3

5 2.65 6.71 3.75 13.1

6 1.89 3.80 1.49 7.18
7 1.59 2.20 0.79 4.58
) 2.40 4.43 1.09 7.92

9 1.19 .30 0.64 413
10 13.1 12,9 10.6 36.6
1 1.86 3.77 1.32 6.95
12 5.19 6.07 1.67 12.9
13 6.63 6.33 1.85 14.5
14 7.96 8.91 4.08 21.0
13 12.4 10.6 8.06 3.1
16 2.02 2.67 0.59 5.28
2B 4.7 6.25 3.60 14.5
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Table 3 Correlation coefficients between different forms of inorganic-P and P uptaken by plants

1st harvest 2nd harvest 3rd harvest
Inorganic-P form (Millet) (Millet) (RYegrass) Total
Ca,-P 0.842 0.848 0.955 0.929
Ca,-P 0.664 0.502 0.659 0.646
Al-P 0.671 0.506 0.599 0.630
Fe-P 0.577 0.424 0.499 0.533
O-P 0.438 0.455 0.650 0.536
‘Ca,-P —0.074 —0.018 -—0.098 —0.068
‘Ca;Cay-P 0.697 0.553 0.708 0.692
Ca;,C2;,Ca\,-P — — —_ 0.559
Ca; Al-P 0.787 0.673 0.778 0.791
‘Cs,,Ca,,Al-P — - - 0.717
‘Ca,; Fe-P 0.777 0.721 0.760 0.797
Cs;,Cas,Fe-P — — —_ 0.710
Al Fe-P 0.635 0.474 0.560 0.593
‘Cag, Al Fe-P 0.718 0.541 0.688 0.690
Ca,;.Cag Al Fe-P 0.737 0.576 0.721 0.720

ZE: 1(0,05) = 0,482; r(0.01) = 0.606

Ca-P L&A BRERAEER LREELE>= LERRE %M.

3. Al-P; \NRIMERE, §—FEYNEHES Al-P BERDERBEEN
Ko BR, AI-P ELKRHET DR —FERBFNE 3 BRLIEER), CarP 5 Al-P,
Ca;-P, Ca-P 5 Al-P RS EHRBOBRNERBEFERR, HEXKEK C-P 5
Ca-P MRSEORBEENEXEER, SUMNB—-NERRT Al-P FAKELR
hE—FfE N A RN N,

F Al-P, BIABHMTAL IR, 8T T ERER. BIHMED (1962) N4
Al-P R—RhHh R EHOHRE, BEMAIRPEEEERTREARBRETL . WA
HM(1984)I0%0, BIbEER K. hit B+ Mg, TEEN Al-P HR—FEEFX
B8, Taylor £"901963)M ALERM Al-P MIBRFOMEBERELRELNL,
EEMESREY, AERERHERBERERATIRRS. NAXHBERDIN,
FEOARIAY Al-P B—F R T

4. Fe-P; MFE 3 WERDIT, Fe-P SEYRH A BNHEXERFBEFKE, 5§
- BEMRBRBERE-FAMARTUN, WAGKE TIRE Fe-P MR AEL
FhERT KL MABNETEXAME, N Ca-P 5 Fe-P, Ca;-P,Cay-P 5 Fe-P,
Al-P 5 Fe-P, Ca;-P, Ca;-P,Al-P 5 Fe-P S{E¥ o M08 5 4 A B4 7E 0.01 K
BPLE, XA LT DB H X HEARS. XET 20, UE—EEE. R4 ENFE
THE Fe-P ABEER, RTMGE LIEHER. FANEEMOFRERA, ik

1) F#HO%,19LAREARBERKE L D HRES. FH.
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BIRA Fe-P ZERIREELMhAOLtBigE I AB 4R 4 F MCP (Ca(H,PO,),+H,0) #y
30—40% , X 5K XA R RHEYI A1,

M# 3 AL, Ca,\Cas Al Fe-P S{EsR o B LE KRB E AR, EXE
R+ M EIFRESH PR Caw-P LUSN, B RENBENETRAT, BHE—T
. Car-P, Cay-P, Al-P, Fe-P RESEYRBBOELRE, ABEEL Ca-P, SEHR
BEROEXARMBEL KT Ca-P Al-P, Fe-P SEHRARMARLRN, BRTLM
TN, BRE LMD Ca-P AR BEW KT Ca-P, Al-P, Fe-P BA X #,

5. O-P: BT Fe,0, REMMMKRE, £EILL O-P RIBEMHYE HHREY.
EMFE 3 TTLEE, O-P 58— “SENRRBNHALBRSE BIBEAE, A5
B=FEHuN=FEy IR BANEDERR, LEOL, KHRENEBLAETER
REHRS, ERKELMTE O-P t4E YA MBENT el BR/INYo

6. Cay-P: Cayn-P EMKGAMME, ARELIMINERIKE, REATY, £
AFEEERBRER. WK 3 FTLUEN, Cav-P SEMBBRBLEMEXTS, 28 L
AARPHBEA, HEREIBK. EREGKELHS Cap-P REBREY—ME
ERFBOYRER, XA LM,

(2) TEBEXHRM TR

RES TEESF, SR ESTHRS D R#ARGEL T B LT,

P (e il i ;) = 25.2216 + 2.7573Ca,-P

— 0.1230 Cag-P — 0.04637 Al-P + 0.2202 Fe-P
— 0.2660 O-P — 0.03318 Ca,-P
KERFBFESHINTE 4
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Table 4 Variance analysis of muliiple linear regression equation

HRXE

Source
of

variance

=]:c): 5
Degree
of
freedom

$hH

Sum
of

squares

BER
Mean

square

B A

6

1253.230

208.8716

R o=

9

89.05505

9.895006

B it

15

1342.285

MR R

0.9663

F {H:

21.1088

MRReE:

3.1456

" 0.0000<0.01%*

M 4 TRLEH, BIRSBRHERXRYY 0.9663, BRBEKFE. BIN FHUR
EEPHRESRESHTRZE)TUER(E 5), ERHEETIREHE6H & BT
KMo BR, CarP MIEHBRBMUBMTRBEK, HRE Cop-P, HAJLFILHBEE
*HES BB SRR RERM F LB BB/ KBRS AR, TR/ & 3, A R

&
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CASHERYE , OO SE RN ERNEREN.

RS ERSFER, SHEGNERTROT:

P (fE R SE) = 2.1173 + 2.4686 Ca,-P—0.1061 Ca,-P ﬁﬂ*ﬁ;&f\-m)@ 0.954,
ERBEKFE, RFEEGEENOTERTRMR, Ca-P 2% 49.22%, Ca-P 24 4.59%

ML E% TEIPS T RZRS ST SRR, KiRBPESR R 3% 2L
Ca,-P RIBEEREE 40 XS, Ca,-P BUBABREL N % AL FEM KT CaHPO, M1
FBHESZHEYUNBBRBRIEN. MEITHNEES, LELRESNTIL®H, 85 Ca-P,
Al-P f1 Fe-P, FrEM{E AN EBRBE/NES. AL, BRORTRIIAY  ERKYE L M,
Ca;-P REMHERBREEN, FILUENEDUENTERTES, Al-P.Cay-P f1 Fe-P
B EAN B BREER,Caw-P 1 O-P RER—MEERF,

\ %5 SHEEENRN F It

Table 5 F ratios of different inorganic-P forms

- REE AR P " x
Partial sum F ratio Probabilicy
Variable of squares
Ca,-P 411.5981 41.59655 0.0001<0.01%*
Ca,-P 53.46341 5.403069 0.0452<0.05*
Al-P 0.2983807E-01 0.3015467E-02 0.9574>0.10
Fe-P 0.4153514 0.4197586E-01 0.8422>0.10
O-pP 24.60965 . 2.487078 0.1492>0.10
Ca,-P 7.353374 0.7431399 0.4110>0.10
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DISTRIBUTION AND AVAILABILITY OF VARIOUS
FORMS OF INORGANIC-P IN CALCAREOUS SOILS

Shen Renfang and Jiang Baifan
(Institnse of Soil Sciemce, Academia Simica, Nemjing, 210008)

Summary

This paper deals with sixteen typical calcareous soils (pH 8.09—8.69 and CaCO; content
2.95—15.8%), i.e. sierozem, chestnur soil, dark loessial soil, yellow cultivated loessial soil, old
manural loessial soil, black loessial soil, and yellow fluvoaquic soil sampled, respectively, from
Gansu, Shanxi, and Henan provinces of China. The scheme developed by Jiang Baifan and’
Gu Yichu was employed for inorganic-P fractionation and the results show that the total amount
of inorganic-P in the calcaerous soils tested is 550 ppm on average, in which Cas-P, CasP, Al-
P, Fe-P, O-P: and Caie-P account for 1.34%, 9.91%, 427%, 4.40%, 10.9% and 69.1% respectively.
The regression analyses between different forms of inorganic-P and P uptaken by plants indi-
cate that the availability of Cas-P is surely recognized, and the P uptaken by plants is mainiy
Cas-P; Cas-P, Al-P, and Fe-P are also available forms of inorganic-P; while Caso-P is unavai-
lable.

Key words Calcareous soil, Inorganic-P forms, P availability
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