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Table 1 Some chemical properiies of soils
‘ . FREMLY | BREELY
L Z]
oH AR x{yﬁf’% Fe,0, ALO, |Fe,0, ALO, I T
(%) | (% o %D %) MRS E Wi
A | 5% - - (%)
ey = “» I~ 3 - "
Soils Em : =5 __0_3 Extrbd;ttd En{)‘;o:cd Clay Clay
H,0 | KCl 5 g 2 2‘ Tamm DeB content minerals
"g l'cagen[ reagcnt
B g | 5.10 13.90 | 1.25 | 0.09 | 11.72 | 1.81 | 10.0 | 31.9 | 15.0 50 Kt,11,Ch
; #H{FTEE | 5.67 | 4.50 | 2.08 6.10 | 13.48 | 2.28 | .00 | 24.1 | 13.6 38 Kt,11,Ch
FG | WEJEH | 5-70 | +.68 | 3.46 | 0.12| 14.50 [ 9.63 | 3.64 | 16.9 [ 4.09 33 11,Kt,Mont
BO%m Om | 7.40 | 6.55 | 3.45 [ 0.14 | 16.40 | 5.31 l4.zs 12.2 | 4.79 20 I1,Mont,Ks
I

* Kr: Hiaas W BFRA; Ch: BB A Mont: 54,

HoHEREEAYE Tamo SRR, BB LML DOP BB 7 W X5 BT
ShI I B ,

R Hk: RFELCE S BRI 1.25 A, 56 KH.PO, WA ST, BAL. HIER
BHURRIN SRATHE, 2 BRI 4 i Rern RO B (RO RAIRBE) 0 0,0.1,0.2,0.3,0.4 7
0.5ppm P I POTLHER Bl bEE B R, FBRIR TR o - HRIR IE E H K R A 70 %0 T —
Sl RUR, B 4 B RT, S M e FINIE T ERHT, BN EREAL RS EX0BE.
4 B 24 R, D RIS R RO B S R E SR — A ABABGLEB S, 700 FRF.H
A A R S TR o DU SR — Al ll— o, SR U H B A S B AR 251 #1 =Ko

EREME: REAHE 0.02mel L™ KCl iR R FA MR (L/¥fE% 1/20,25%C FIHIE
T, T 24 N R AR E SRR NE R, DR R AT
0.001mol L™ duiviEife RINEAMH Olsen H5FD Broy 1 MR T L HHMH Mo

L REERETR

(=) EHEEHESBERPHHABXER

REERIE . BERBERUBIESHRBERCE T HREREBRSHHEBE K
EEBRGE 3BT ENBNE BB E T F BERW OB, — 820 5—10 %, %
SRR A EFGR 2) K-TEHET 3 RIRBEZ RREE, IETHOERN. %
i, FESHFERETS 0.02mol L™ KCI RN B 5 58— I B 2 R W Ze B8 0
LR G IFEE + ERABN L S LB AR MUNER (R 2), XRPELERME
Birn6E 54 0.02mol L7 KCI BB FRME S BXHENE RO S, FEMF &Y LR
W 3 WEHIRE DR HMERRET 0.02mol L™ KCl BRI, (H 55
e o 0 SO R B30T s 2 A RN S0 B H B VT 0.02mol L™ KCI REUR 3%
A 0.00lmol L7 Frgl Bz Mo X¥—FRPRRBEEE—ERELR
B PR REEHE 0.02mol LT KO BB EEEYE R 9L
TR A B — B0 8 SRR E RN T ERRERVERREER
o SRR AL SR B BT B TR R 2 i T SRR PR S TR SRR R o
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Table 3 Correlation coefficients (r) of P uptake of rye with desorbed-P
and chemically extragted—P

® W e e FREH % R H
KCI-P 0.950%* 0.998%* 0.951%* 0.983%*
H,0-P 0.948%* 0.920%* 0.851~ 0.933%*
Cit-p2 0.997%* 0.937%* 0.984%* 0.981%*
Olsen-P 0.874* 0.894% 0.970%* 0.861%
Bray 1-P 0.846% 0.834* 0.982%* 0.954%*

4 RFEEREZE TN 1%ERFKE * S%EBEKE,

(=) BB MIBLSRTH

5 I S i 5 o B BB B OIS AL 55 0.02mel L' KCl 78 iR ER 25 B8 F /K L kRO 28
Al A5 FREL, BIZE (R R R SR T 288 552 I A AR I T 0 e 25 - S0 0 O 27 908125 T 0
5 24 BERE SR BERK E 0.2—0.3ppm P DUE , B R 4R A5 BL B3R 8 , SN R B35 F B 4
Fht i R ERAE R DI B (GR 2) BT STIUBIR I & W b2 b8 Langmuir 558,45
2 % U B S0 g B ORI Bl — e, S (L BERR B X REE BRI S A YA (R 4);
i Olsen-P #1 Brayl-P WHEBSRENRA SIL T BTG EERE T L EEE£,
3 T B ey W S R - 43 e RO BRI 47 20 bR — B

Fa BEREE . EREDRBEBEN Q-1 gikHl4 Langmuir FIEZEXRYH (1)

Table 4 Fit correlation coefficients(r) of Q-1 curve of Puptake by rye,
desorbed-P and chemically extracted~P with the Langmuir equation

BRI fi# W @ R oE
+ 5 P uptake of rye P desorbed by P extracted by
Soils B Vil 39 =k P . Olsen 7 Bray 13
First Cut | Three Cuts 0.02mol L™K Ci H,0 Olsen method | Bray 1 method
Hom e 0.990%* 0.992%* 0.899* 0.903* 0.761 0.454
HEHRE | 0.,958%* 0.98]%* 0.972%* 0.983%x 0.818 0.690
2 E 3 0.968%* 0,989%* 0.997%* 0. 989%* 0.938*%* 0.547%%*

BEEEEH 0,947 %+ | 0.997%x* 0.989%* 1. 99BkE 0.965%% 0.978%*

() LHTHEYE 5 M (LS8 5
% Langmuir 572 g = 295 (b g 0MW R R, ¢ HEBEEE, ¢, 0B kR

1 4 k¢
Wi, R B SRR A R E O SL B R 5
SR dq/dc = —Kd» __ _ ppcp

(1 + ke)?
EBCD (Equilibrium Buffering Capacity of Desorption) ASP#& MR Zhas, HEM T
BOLPEBRE M E . HINES T EEBERE VE, N;
Lim (dgq/dc) == kg, = MBCD

c—>(

MBCD (Maximum Buffering Capacity of Desorption) & -+ 131 Ril T4 @ W B I B o fR
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WMEMNB R, ER-TABTRBRENUHERENS AR, MBCD &k, A1
TR R R, B E M E SR RIRB R GR 5D, RREBEE T S Ees
IRV 52 (8 R T ok It ) T 4 3R ) 28 A R k5 B - 480100, B e AR A B BB
WAAZE I TGS X Fh 22 RERASHE 4 Fh 1800 MBCD B LRITHITE, BIREHEE
lfr 5 MBCD {8k %3 IEAEE, HH3C RHUK 0.952% MHEbZ T, BIEEK R 55 KT
ZHERMXFRRE —0.697, BRRBNTEMARRE L, BHRATUEBEL
ek b X B L IR R M 220 R S BB 5 I R R A R BRI A T
%5 LRPUHRAMBAESEE (MBCD), BABHBHEE (MBCA)
FREE M 2 B3R

Tabie 5 Relationship between the recovery percentage of applied P 2nd the maximum
buffering capacities of desorption (MBCD) and adsorption (MBCA)

. - BIEEI (%) .
* 2 MBCD MBCA Recovery percentage of added P FHE
s0il ; i —_

Tors (g/mly | (g/mD 0.1 0.2 0.3 0.4 | 0.5 (ppmy | AVeTeEe
®m R 55.1 4218 4.05 4.54 4.08 3.86 4.04 4.11
B 85,0 99] 5.52 5.81 5.04 4,69 3.82 4.98
% E A 166.6 298 28.88 | 21.62 | 18.74 | 15.44 15.42 20.02
#ia M 104.8 798 14.85 | 14.53 | 13.10 | 12.15 | 11.65 13.26

Fo TRPEHTHRRESTEE (EBCD) MEZRREELHERBEENSM
Table 6 Equilibrium buffering capacity of desorption and P uptake of rye
as a function of P supplying intensity

' ELREE (ppm) P supplying intensity
I B ——

0 ck 0.1 0.2 0.3 0.4 0.5
EBCD 55.1 20.61 10.69 6.53 4,39 3.16
RN (3 4,74 12.59 20,03 2v.94 21.54 23.72

¥ OB OB M
EBCD 85.6 25.76 12.23 7.11 4.65 3.27
sk B 2.86 5.58 9.82 11.09 12.11 10.99
EBCD 166.6 26.15 10.17 5.37 3.31 2.24
BRI 5.91 9.14 13.62 16.49 16.98 19.89

F % B H
EBCD 104.8 " 18.88 9.6° 4.08 2.54 1.73
BB I B 3.74 12.47 21.07 25.03 27.70 29.71

SR P Gt R B IR R R O L B R AR 8 (R 6). &
ER AT 90% BABWMENTFEENERUBERERLGX 0.2ppm P GRIFEEE
0.2—0.3ppm P ZJBD), SEHAENE EBCD 24 10 24, Stk 4 M LB R4 R
P —8, L3R 2 WL, WRPMEED7 R E REHE BE RO AR LA &1
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PHYSICO CHEMICAL INDEXES FOR ASSESSING
PLANT-AVAILABILITY OF P IN SOIL

He Zhenli, Yuan Keneng and Zhu Zuxiang

(Zhejiang Agriculiural University, Hangzhon, 310029)

Summary

Both laboratory analysis and pot experiments in greenhouse were conducted by using four
typical soils widely distributed in Zhejiang province and rye as testing plant to study the re-
lationship between plant-availability of P and characteristics of phosphate desorption in soils.
The results obtained demonstrated that P uptake of rye plant was correlated more significantly
with desorbed-P than with Olsen-P or Bray 1-P. What is more interesting is that the plant-absor-
bed P was much more compatible with desorbed-P than with Olsen-P or Bray 1-P in quantity
under various levels of P intensity. The Q-1 relatonship of either P uptake of rye plant or de-
sorbed-P against P intensity fitted much better with the Langmuir equation than that of Olsen-
7 or Bray 1-P against P intensity as far as the four tested soils are concerned. It suggested that
plant-availability of phosphorus in soil was essentially related with phosphate desorption beha-
vior. The maximum buffering capacity of desorption (MBCD) obtained from the Langmuir
equation was found to explain well the variability in the recovery percentage of the applied
fertilizer P by rye plant on different soils. Compared with the maximum buffering capacity of
adsorption (MBCA), MBCD is a better physico chemical index for evaluating the plant-availa-
biliry of phosphorus in soils. However, it secms that the equilibrium buffering capacity of de-
sorption may become the most promising index for diagnosing soil P status.




