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AL BEKRREOREE, RT R AXGE LIS RN EY Olsen 1k J1E
Fi sk, IBARIEM:, EDTA + NatlCO, g} Cowell phst{hiit 134 5w s B RIHEY: .
BREM, Cowell 2FFLEEILEE BN EN T EABEH LR WEAKNERLT ERBER
o Cowell IR A HER LEAMMEREN—NERERS e SREHIFTERT
AN R RNNERT HRARN, SATEENRSE, LEMR SR, LR
A EHERE, BEEENS T REELBOS MM B LS 20 7 Sk e B A T 138 Ak
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MiE + 8 b BRI R —A D0 AR R IR, B0 18, BRSMNLA TR
£ J7 RIS R A SO E R AR R LA R ACE RN S, TIAREEERT L
VAR S bR R, RO B IE AT G E B ORISR M AR D W B8 ™o Bowman %
(1978) W FHEEMBIRIIE T 23 FA KK HENEEBRR@BERERD), HREALE
(g Olsen = FABIEEUA MG EN 50%, H Cowell ik (Bl Cowell JLHLEE) BEIE
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Table 1 Basic properties of soils

No. | Location| Soil type |PH| (e/ked | (g/ke) | (g/kgd | (g/ke) | ZrhiETI | i)
oM Clay Total P [Organic P MBC CBC
1| IEEM | RES L 6.0/ 18.4 269 0.38 0.16 4394 635
2 | wamEE | at 5.8/ 22.8 211 0.40 0.14 3918 369
3 | LHESE {8t 6.3 19.6 217 0.37 0.12 2387 429
4 | IEDW | Pt 8.4) 17.5 133 0.78 0.17 1118 415
5 | IWAREE | i 7.7 37.8 285 0.66 0.27 5094 428
6 | IHRE | HEL 6.4 35.3 163 0.57 0.16 4728 331
7T IART | BERE 6.7/ 41.5 253 0.52 0.18 2006 294
8 | ILHAR | St 8.7 20.0 162 0.77 0.18 1354 342
9 | L&KL | Q:KkFEL: 6.1 18.0 98 0.25 0.11 1431 290
10 IFREA | QukFEL: 5.6 17.8 265 0.36 0.15 2786 586
11| gRyHe s | skt 5.9 24.8 279 0.34 0.08 1689 533
12 | L8 | B%E 6.7| 22.8 286 0.51 0.10 3581 425
13 LR | QoKL 5.3 12.2 390 0.31 0.06 9151 1274
14 | JURIHI ’ FAREBAEL |7.4]  28.6 48.0 0.51 0.17 1178 260

TRHEEBAERNE, AR THE-—B—E—B—NAaEEEY, OTES T 8NE KRS, Bin
R SR AS HE 1 (T R R » A Bk 5 T 2K S I 0 W0 7 7 R S5 R » DR L 7E AR TR 2 e # T
FEMESA T BN RITRBEE (2eP/) EARBLEUEA T BDNE S RE, DL TAP F575R,

(=) Cowell EHMBIME ¥t 60 HR T+ 1.00 35, fuA 100ml 0.5mol/L NaHCO, (pH
8.5) PXIK,7E 20°C T 25°C FLaELRT 13 /M, B L F 4 11 /0K, e IR BIRE™, it
Hak LT SN BREGEEL L Pa FoRe

(=) Cowell £HIME W ERCCORRE Rk A S EEBRNLS@ Cowell HEWETRIAM
Bt e, WERREHBAEE BT SFE LM, 5(CHEN B4, D P iR,

(m) AEFcmplE (AER) REMAME  {E Sibberson (1978)" BHMK. ¥ 717 &
TRE AR T SRR IR B TR0 OH™ FI NaHCO, g B #HKk HCor BFER, KTE, &
5.00 SERIRH R THRAEDED. Wik 60 BT 3.00 FinA 100 ml ZEEKR— R E&ET
25°C T8 24 /N, HEIEIRIR G R, BIFRTEY 6 /N, EHEL4EA 0.5mol/L HCL &R
R B B H B H kB, B REE BT ST MM DL P FR, £ HCl RERHEES
EETELIG TR IE B IR B, WU R R A Pace o

(A) B.BEFHMEESRERDNE  EALRE RN, REEFHER A 732 8
BT REMIR5.00 58 (RTE), MAMMIBNHEEFER HCl BRREREERN Neo¥ 5k
Ht, WEWBH Pu FIRo

(75) EDTA ) NaHCO, {@REREN AT R 2.50¢ 3 60 HX T, fOA 10 mmol/L
EDTANa; + 0.5mol/L Na(HCO,), 100ml, 7 25°C FiRF¥/IN. WEKFHBEEN TS K
Alexander (1970)'*' FIRHMIA . HGHREREE - BYSBEEER.L P. %7\9 '

(b) BARRABME R 2.508 60 BRT L4, MA 25ml REBKERFRER (5 0.01
mol/L CaCl.), 25°C TELIRY ¢ /N, BEEE 16 /N, i N B4 76 B, 3F B T 8 0 - B
MEMBRIESERET R, RN BV RN BN GBI A3 + 8 B K k48 7,
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Fl MBC F£oRo BHIERT LEFWHNBKEERER 0.1Pug/e, FUEFRPRBLEIRENR
0.1Ppg/g WATLISE] T IERERUIS 42 EE ST, L CBC #Ro

ZLEREB R

(=) FRAFFEUENENRESIBERBEBOHXER

LEAE SR T AR A R 5 , B Olsen, Cowell, BHE-FHAG ., BAFHES T
fRiR& X EDTA |y NaHCO, ¥, MHERERAT 9 MERBIEMR, Bl Pa (Olsen
). Pei(20°C Cowell THLBE), P (20C Cowell 4x@%), P.;(25°C Cowell THLEE).,
P.(25°C Cowell 4:ff), P.. (PIREBE). P (MIRIREW). Pa. CEAWIEE)
P, (EDTA #f)o 9 FiEtRayscMERET #IBRB S HEF B E TAP Ik
20 :

#2 THEVBWEME (Pre/e)

Table 2 Measurement results of available P in soils

N LA AR ENEN G RE Available P measurements with different methods

+ b

Soie SR A A I T A
ci ci

1 35.4 6.0 10.9 10.5 12.9 17.5 21.2 33.7 27.8 41.6
2 25.7 3.4 9.6 9.4 48.8 13.9 14.1 26.8 18.5 . 30.4
3 37.7 4.9 14.2 16.1 53.4 19.1 15.4 27.5 20.7 35.8
4 50.7 10.8 13.4 18.0 62.9 42.0 32.2 41.8 38.4 50.7
5 32.2 5.8 18.6 20.5 204.8 32.9 21.3 32.2 22.8 34.9
[ 50.6 7.0 16.4 16.6 133.6 21.9 26.3 37.6 30.1 42.5
7 70.0 8.7 29.8 30.0 133.9 25.6 33.3 46.7 35.3 51.4
8 33.8 9.5 32.0 29.5 480.0 59.5 24.2 34.4 26.8 42.9
9 36.2 7.1 11.4 11.7 16.3 20.0 19.4 33.4 24.1 41,7
10 31.8 7.5 11.3 9.5 9.2 21.9 24.9 36.6 35.1 53.6
11 44.4 5.6 11.1 10.1 20.7 19.6 20.4 35.2 25.5 43.7
12 52.4 8.5 20.6 21.3 93.9 25.5 33.5 45.0 41.0 47.6
13 17.6 3.9 5.9 4.3 3.0 13.0 15.9 20.3 21.1 27.8
14 62.8 9.0 33.6 69.5 35.4 25.6 35.9 31.1 53.2
R 41.5 6.0 16.3 16.0 95.9 26.6 23.4 34.8 28.5 42.7

KB ERREEXRRDLE 30 Pa 5 Puy P P, & P, B, Pu 5 P,
20°CP,;.20°CP,,  25°CP,, HIE—ERFXEM, P, 5 P, HRIFNMEXRME, H Pa M
P, 15 Cowell B{BIRIEIEMDE . A, 4 F Cowell FRAREIIIZE 0.001 BEKE LAH
Fo

1. Olsen 7&: Olsen #EJ 0.5mol/L NaHCO, B:& HelTEN/MNEE N HR—fJ5
B (s s 1979 Walmsley 25 197345 Keramidas & 1983"9),{H = FsR R 4=
SR M R RO AR BT LAY Olsen BB, MFE 2 ATRIEH Pa BIFEH
BRE 6.9 ugP/g, BTIHEENHEE TAP EHE 41.54eP/g 10 17%, AL Olsen
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Table 3 Correlation coefficients among the methods of determing available P in soils

Po: 20°G P,, 20°G P, 25%¢ P,, 25°C Py P,, .
P, 0.768%* 0.400 0.488 0.418 0.015 0.789%%% | 0, B25%kx
P.. 0.395 0.166 0.218 0.304 0.344 0.652%
P,, 0.722%* 0.558% 0.599% 0.560% 0.428
25°%¢ P, 0.804%%% | 0,880%%% | 0,046%%F | (,g48%%kx
25°g P, 0.833%%% | 0.834%k% | ,797%k*
20 °GP,; 0.853%4* | 0,035%%x
20°C P,, 0,788k

* p<0.05 *¥p<C0.01 *¥¥p<0.001
05 FUREL TR D — 85> A 30, Po (X AETEST o M0 2B MBHROAE R K, T L
R Py 5 TAP MM AE, MERBERMHRERIE Olen BREEHuR 4%
BRI, (R FR IR 2 R, 20 1 s R AR ¢ A
46.6% o

2. BT 2x s e DANLER L oiis, R B 3 e T R B - S8 i P O B L
FIRCSE R Fil s i L ELAR B SE B TR AR Ble I3 2 FILLE I, B
BHIRBE Po. MOEHMEA 16.3 ugP/g, £ Olsen PR 2.4 %, FHUT LEBHKBAE
By 41.6%, B2 BY] P, 5 TAP BHREBEMAE, HERM b BEEEET 1, kk/h

70
70|
60
o~ 60
og ~
PR <
é 5 50
m’ﬂ a, 40+ 1
n ﬁ w401
#® S
B o =
£ J§ 30
H o 2 H
20
L]
ok r=0716*" .
104 a=20.60
b=1.208 ®
0 XL 2' 1 1 .
10 0 30 40 L L L L
hea T (P ng/ 0 10 20 38 40
olsen W p
£/8) WRFR SRS (P ng/g)
Pol : P,
. 2
Bl1 Olsen BS5LHANBMUENXA B2 BT IERES LA M e R R
(e FRRBEKENR 0.01) (e RIRBEKFENR 0.01)
Fig. 1 Relationship between Olsen-P (P,;) and Fig. 2 Relationship between anion exchange re-
the total amount of available P (TAP) in soils sin extractableP (P,;) and the total amoun: of

(**p<0.01) available P(TAP) in soils (¥*p<0.91)
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F Py 5 TAP MEHAZRE (b= 4.301), WItMEMAE LF, FHEFRIBEEST 18
HHBEENEMRT Olen B, XERDHREFHREZ—BH, HE P, WEN
15 T AR B AR (3R TR/, b R 7T 8B B R A S B R SC B i B

AR, SR 0B B T4 R 0 B A R DL 4o R i B BT BRI U B AL
B LAY, DWERCR DFRH, BHAENESHNARTRIEL2H P... SHAESTHEL
WISHY P., KEAES, Kb, AR HE F R Bg %A M 1 33 P IR f s T
AL A o '

LEAMAEE: MR FRLMEERE LSRN S BT SRR b ca™ RER
TR b T B2 B RS, i AR RS LR VR A IR B A I B TR Catt RRE(BFHE T,
RS e T s R BB N T e R B, AR, TR TIRAG M
REE R 5, RN ZE A B T M Bg 5 B i m A PHES T g , (E 2 fE AN Dl —E Eb M+
R E I E T HPO;, Ca*t \Fe?t APY %, BRI IS B T BIME LS5
¥:ip2h HY 1 HCOy, MM i mINBiAm SR FiNEES Rk BT M
HCO;5 , X & H B T/E MR BRI T ENOVLE, B, NEE L, BEMIEER
e FBRE T 52k Bt FHES T Hg 5 CE Bl 0 70 A\ B i P FH S -4 R SR IR B - 38 Do BN
LR FEGE ), BERISENEHERBEHEXTH 959 ngP/g, X@@EN T
AP RE, WERAEERE, BTIRN ML GRS, AZRBARGEE—FEN
RAWISENSHELB K, SAFEAERE Dalal (1985)" iR TRAMIEE, &
B2 ok b PR s - B P B B T M TR T i S R B (A OB A B R DL o AL e FRY
WIEEF R4 E% Nat F1 Cl7, Hfb—Bti ikt th SRR AEKRX B Rk, %
IR AW IE LI JaE A BEE R — P BT R A B,

4. EDTA <+ NaHCO, #E: M3FE 2 halEH, EDTA 1 NaHCO, HIE-& IR
Wk R P, BERBEKRT Pa F1 P, B P, STEAHBEENEXERE, W
IR R RR 8 B LRE, EREX AL A 0.658,(UAF] 0.05 BEKFE. ML
- ski, EDTA BEEERE SN HEMETREAE LEPOBERD R FER
iR A% A3 EDTA 5 NHLHCO, + DTPA $EHA H B R 55 ZFFH r0 T B R
PRAHREfRLFED SAAMEE IS R ZE EDTA 5484 307 0 vh F 4 I8 2 I o= e ok e I
REESHR T,

5. Cowell #5: ZIERMKRNESEE Cowell T 1963 £, 5 Olsen IEAHLL,
BTZ SR TEAMAK I, BF) 100: 1, BEEEIHR 30 2465, 5% 16 /I (LR
Fl24/NRD o Cowell B:7E[E R FR/D, EINRHRY Cowell BSLhr ERIE Cowell T
HLEE, AR Cowell BEBMAVBIIELE N, MR 2 LIER, % 200cF1 25C
REURET Cowell LHLBEREHED B 23.4 F1 28.54gP/g, 7 Olsen B 3.4 %
F 4.1 %, WURY Cowell HREUIEBEFTIY LA M PR HLEE L&, WATHE Cowell
L@ P, MFE 2w L, EE20°CRI25°CTR, Po. 435I 34.8 1 42.7ugP/g, P, /P th
LAY B 1.48 A1 1.50, HmhRiisE Cowell 2B ANBMILEXRI=42—7%H,
AN, Cowell ZEEEEBUBLBMBHANM. E3&E P Pu STEENHBHEENRR,
7E 20°C T, Cowell THLBELS IBA MR RECY 0.772, 7£ 0.01 K LR T#,
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10} I8 10f- (2,
) ) L 1 1 ' 1 f 1 _
0 10 20 30 40 50 0 10 20 30 40
207C R cowell &8 Pct (Pug/ g) 207C {EEL cowell TALHE B, (Pug/ g} -
0 —0.749*° * o8 _o670° e
3=14.6 2=2.140
. 60t b=1314 = 60 b=13%4
o ~
> a0
& sof & st
g T
< a0l § = 4or
1 30F ‘}% 0k
5 H
5 20} v 20f
[ ]
©o10f 1of
3) @
' \ L ' a 1 E A L i 1
0 10 20 30 40 0 0 10 20 30 40
25CHREL cowell 8% Pct (Pug/ 2) 25°C 2B cowell THLEE P, (Prg/ g}

B3 20°c il 25°c IEREET Cowell &3 LA LIBEMMBENRXR
Creafln 3 BIFER B AE K E A 0.01 F1 0.001)
Fig. 3 Relationship between Cowell total P or inorganic P (P, or P;) and the total
amount of available P(TAP) in soils at the extracting temperatures of 20°G and 25°G
(** and ***denote p-<0.01 and p<<0.001 respectively)

M0 #5 SR Cowell 4, MUARSE A BA 0.825, BEATEZE 0.001 (B 3 (1), (2);
FE25°CTF, M4H14 0.670 (p << 0.05) F10.749 (p < 0.01) (B 3H1(3).(4))o Hh7]
M., Cowell REGHEMAENBIEERNERT, STHENBABNHELEETES
RE, REEAE 200 KET, P 5HEERHEE TAP WHXAREM LFE N
IR B E—F  B0Ih, Cowell BKIZERA R IE B E A LB BHN 1 M 2
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BSE.IEET Olen HIEFMIEL,25C &M T P, WPEHHEEEAS TAP 48
(5814 42.7 70 41.5ugP/g)o L, Cowell &RERATE FEAR PR BEE T I 1 B0 X0t
BENE R, : ‘

(Z) TBMRN L ETEREEHEW

Cowell 2B BASTHEAMMBENERERS, R IEANBARKN T B b
Cowell ZREAR HAEMEE 56.0—68.1% (HI 25°C FI 20°C THEAREN © #, ©
RIZORESE TRt 2 R B B ABUSH I AT HE A 2R R B, B S iR e 2y
g, LIYREN Cowell &RTEIRHIRE

RARETLEERS LB RBMB RO AR,  MWhAL, LEEE
(0. M) TR MRe (CBC) ¢+ 7 4w ot B s, M L3k ke & B (Clay),
A& B EWEMEREMED (MBO) WEBENRARK. £LEL AN
PARE—2 4347 1 el O T A AR B B S A — N K, 3 S Pt T R AE P e
FERERMET LRAYMBRNE T HE. "WML, A Cowell 28 P, ihi L
WAMBEE TAP WER b, 75 AWNEZMEL&HRDH P 1 CBC sy +iksiat 1
WadLRER (0. M) KRR T LA R, W AR AR DUNA R 75
0.825 3 p4R =% 0.898, 0.896 F1 0.869, FEMTZE=NERM P...CBC, OOM & P...
CBC,Clay 8 P..y O.M, Clay, Rt + AN B RO ENERX AR —F &
" E) 0.907,0.911,0.939, B DIUE £ Bk I3 - 307 2w o B & 0 BB B,

R4 TRANBREESTIHEMEROXR

Table 4 Relationship beiween some soil properties and the total amount of available
P in soils (TAP)

_ SN 5 R4
TR iz HIE | AR w2 ﬁi?m | o
Soil c1 O. M Organic P | Total P HE/J 1
oil property ay MBC CBC
fATERAEIDC R EK
Correlation —0.433 0.602% 0.209 0.322 —0.519 —0.600%
coefficients

* GEREIKIEW 0,05

£S5 LRANBEEROMGITHE

Table 5 Regression equations for estimating TAP of soil

I HIH5E BERAERM
No. Multi-tegression equation R

1 TAP = —17.28 + 1.69P, 0.825

2 TAP = —7.092 4 0.868D,, + 207.37P,,/CBC 0.898

3 TAP = —17.07 4 1.498P., + 0.302P. /Clay 0.896

4 TAP = —B8.856 4+ 1.118P,, + 13.273P,, - O.M . 0.869

5 TAP = —4.609 + 0.722P,, + 0.676P,, - O.M + 170.8P_ /CBC 0.907

6 TAP = —10.878 4 1.072P,, + 128.02P,,/CBC + 0.175P,, /Clay 0.911

7 TAP = —8.332 + 0.901P, + 1.375P;, - O.M + 0.309P.,/Clay 0.939

E: & P, B 200 Poyw
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BRI IRAER 5 R, LB RN R N TR I BT
TRz, Bii 20 07 & 3K e R 7R X4 1R iy 2R M TN R B 4R & 5 FR U AE S R B, i A 04
FHMERE Cowell £8E & XMW FE-FRI P X CBC, P /Clay, P;, X O.M,P,,/CBC
A R E RS RN RBNHEAT R, B, SMEANFEENETES
Bk T RN EE R, AN WITEREDUEH , £ Cowell BN E—FFAIEN
T, SEPRE A B R B R S R S eh TR R A B R B, B OOM 1
REmMES.

ZIo VTN R ET L BN SRR AL SRS LEa 3 s BN E R R,

REHBA—T, CBC R2EEREHEXW, BRI HMEKN SRS LY P ERKPH®
IREEDY 0.1pgP/g X—1E W (FWIEH £ R FBoiE R IREL T REABZMNEE T, Kt
ZLeRARZMEE)] MBC BHHEREM Rt HIEE B R BN, ME 4.5 Gitor
FRIESE TiIX— Mo Ik, MBC —RRREE #IE , T LB HRKIRE MR SR L
LA E BT AR Y B SR B M S FR b B e, 1T CBC NI RSl %
RWE, BA 0.1pgP/g X—IKEMIH 0] FLENELKIFRSFEHIKRENXR,
ff, REERERY CBC iBEEL M LA RS Cowell BEAE{L, 1 CBC 5 AP
(20°c) RIS #EEIAIRRT S 1 B rh TEVBE R AL AR S RBOH —0.640 (&1E 0.05 KF E
LEAMER), WA BIE R Ete okl k, W EEERRARATE Cowell THLBEAZS(L
b ZANS

LiER, TEENMARRE N ZLEEBHNEE, B Cowell 2MEHERH
b B2k + 1A % B B AR, (BEDS A &, WL EI B 22 B s TR R, £
HWF S ELTENMITEE GIRERY) MNBRTH 8% BB =E TR 80% L
L, MJ7# 7 (3R 5) MREENIAE] 88.2% , M RERE MM e T8 A 2 Bk S BAO K

he

1. 7£ Olsen, PHE FHISESHE. EDTA F1 Cowell L&FHFHHM, Bl Cowell
BT AR R R, AR FREE Rz, Olsen IEHRY ,BAMIEH:F EDTA
FEEFRE—STR,

2. 7£ Cowell #:1, Cowell £BHEEFMNT Cowell THLEE, #ﬁ%kﬁﬁ%}iﬁﬂ&t
AN S B Olsen R RERIEE—/NBo T IHESM(A 17%), TulH e T g 6e
BUL—¥H 1 HEMHEEG 42% ),

3. Cowell JFIEERIEBMEDAE UK GIEE, £ Cowell £BhAVBMILE 53
24—33%,

4. FHEANR, TESNEOR NN AEBTE Cowell 2N EMEMAN L
BERMEEELEEW. RIS TEIALE, WE - W% FUERR Cowell 28,
MELBERAAEEBREERET L EAERBO SR,

50 1 3E R ZE0RRE D bR K SR 0P AR D BE B I B ST e X - 3 R B A B i
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A STUDY ON DETERMINATION OF TOTAL AMOUNT OF
AVAILABLE PHOSPHORUS IN SOILS

Chen Guomeng
(Sciznce and Technology Commission of Wenzhou City, Wenzhou, 325005)
Lu Rukun

(Instirute of Soil Science, Academia Sinice, Nanjing, 210008)

Summary

Relationships between common methods of measuring soil available phosphorus and the
actual total amount of available phosphorus (TAP) in soils were studied. TAP was obtained
by planting crops successively until the crop was very insufficient in P. Olsen-P (Poa) was
estimated at only 17% of TAP, and anion exchange resin P (P.) at about 42% of TAP.
EDTA+NaHCO;-P(P.) and ATR mixed CER-P(P..) were poorfy correlated with TAP.
Cowell total (P(Pe) was approximately equal to TAP. The correlation coefficient between
Cowell total P and TAP was 0.825, significant at 0.001 level. The correlative coefficient
between Cowtll inorganic P(P;) and TAP was 0.772, significant at 0.01 level. The con-
tent of organic P which is available for crop in Cowell total P was about 24—33%. The
effects of soil critical P buffering capacity (CBC), organic matter, and clay contents in soil
were of great importance. CBC was obtained from the isotherm of P adsorption at equilibrium
P concentration of 0.1 ug/g, which is better than the MBC (maximum buffering capacity),
when analyzing TAP. TAP can be estimated accurately by measuring some soil parameters
{including Cowell 1otal P) and using three-factor regression equation of which the decided
coefficient {r*) was above 80%, much higher than that of single-factor (cowell total P) equa-
tion.

Key words Available phosphorus, Estimation



