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Table 1 Some chemical properties of soils

oH lEmE 4 lmal . [Fe;0, AlLO,fFe,0, ALO

(%) | (%)| 2t EE@EM&% | (o) %) LR
+ M ;}‘$l:ﬁl:l o oK . %ﬂ@: (%) E’E p2al H"%zﬂjﬁ
= Orga- [Total) (mef (%) (ppin) (m?/g)Minereal
Soils Ne. [H.O nic |Phos-{100g+)| Base Clay“ “E Extracted | Extracted Speci-{Composi-
“I7P*TIKCl) mat-lphor{ CEC Satug-C oL 'Value by. by | Tie tien

ter us ation| ¢ Tamm DCB a,

reagen: reagent L8
S\ E ) 3 5.103.90] 1.25 10.088] 8.69 | 41.5° 50 | 11.4 [1.81 10.0 [31.9 15.0 | 83.3 Emﬁ‘@
s I O PR3
;E*ﬁﬁ 4 [5.67]4.50| 2.05 0,097 5.57 | 82.2 | 38 | 22.7 [2.28  8.00124.1 13.6 | 61.1 [Slegt
g—g'aa , B2
X %ﬁﬁﬁ; 5 [5.3214.00| 2.55 [0.14 | %.96 | 76.4 | 32 - | = —|— = |37.0| &WE.4F
K| EH . ‘ BB
%5 BRI 6 [5-7014.68) 3.46 (0.12 | 16.3 | 86.0 | 33 | 30.8 19.63 3.64]16.9  4.09] 74.1 | TR
X fwiem| 7 |5.4004.38 3.3210.13 1 10.9 | 80.0 | 32 | 20.7 [7.94  4.15) 9.12 4.25| 72.5 | .G
| G4
JBEH| 8 [7.40/6.55 3.45 0.14 | 15.6 | 99.0 1 20 | 20.2 [5.31 4.28{12.2 4.79] 59.5 | s &
L RBE

* EE: R RTHER,

TEN R SRARNE: FERT IR G35 BIF) B/ 2.500 5, 5T 50,3 F 125 2TE
BB B, 4 BN A R 0,5510,15,20,25,30 ppm P 0,02 MECH ##k (pH 7.0)% 50 B55F»
25ClERE THEED > 24 /NREHE.L, REKAEERL Gk NEROKE, BETEINEEKDH
KEZENEHBRIEE.

BREAZRER: KR4 MR LREGE SHRE, FERTEREARLGE 2.5 k&
1.5 AT BT R% R, S 6 MBRS%, SRS THEEREY 0.150.2,0.350.4,0.5F
0,6 ppm P Hﬁ'ﬁ{]ﬂ:@%‘%@é’%(m% 5), FRE—RERENSE, BEARASERNTKE, B3
Ro BHUHIBABERT S 4 45 RRICEM 8560 CHT RIRE,H H.50,-H,0, EilE
Wk, RN B, BT IRBRE olsea-P, Brayl-P (NaOH-N2,C,0,)-P, EDTA-r Fl EE{[HAL
Ao

)

OERE®R

(—) TR EHH HER GRR

6 Fi LIIHOWIH SR A AR 1o FLETY 5005 ST R SO O O P 45 TR g 2K
S5, 0 EOR P AR T4, T ST 1R 6 ol ek DL B A FR IR B ) 5t
B, Hoge JUROKRE L2 S H AN,
L ERERNREE S 4 BREEERSRYE (R 2), SWRRANEAIIRE

KSFo BLARINEE Langmuir 37 EWpAHRF, RPFEA Lengmuir J5RHT AR

¥ Langmuir 572, W88 5ARE R SEMKE LB AR, EXYEMKERERET
W — i RUR T RSO B3 R L | 9T ARG SR (), R
2 LA R S/ MHE R e i L, B 2 B R M AR R , A A TSR
PR AR 5B — R Br Ao BRI A-E 2 FIUEK Langmuir 720
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Fig. 1 Adsorption isotherm of phusphate
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Table 3 Phosphate adsorption properties of different samples
(calculated from Langmuir equation)
R [45) oo L3 Properties
BB BRI 4 g
Ssmples FEHER AGe* (nePie) LRE AR
k value (kw/mol.) Adsorption Vasltrep(tkw)itv )
maxmum m
No. 1 11.4 —31.7 1850 21100
No. 3 6.96 —30.4 606 4218
No. 4 2.30 —27.7 431 991
No. 2 1.09 —25.8 445 485
] No. 6 1.90 —-27.1 420 798
No. 7 1.55 —26.8 426 660
No. 5 1.31 —26.3 323 423
No. 8 0.884 —25.3 337 298

* AG?= —RTlnk,, = —5.706log(k X 31000) (T = 298.2°K)

4 HRUESBSESEETRERGBRRE (O

Table 4 Correlation Coefficients(#) of Sorptivity With Some Properties of Soils

! =N X . ; .
iiﬁlﬂﬁ' (%) (me/100g+) (%) (%. . (P €,U3 243
Properties Base ' g 4 a%:id Clay Organic Total (%) %o)
saturation ! content matter T Free Fe Free Al
TR | g g1aex | (.12 0.870% —0.794% | —0.79% 0.83 0.75
kXgn value
** 1% BEKFS * 5% BEKE,
x5 TELEAHEAE TR EEYFBERBEEEIH
Table 5 Significance of yield incrcase of sesbania with increasing
P intensity of soil solution
+ 3 G+ %4 T e + @8
) No. 3 No. 4 No. 6 No. §
R
‘(ppm ) 7 1 slERE RS | EFD A= Z55 ST 45 =EZRD
ity ((Pg/potdy Plo.  aSiani-I(Pe/pot)iy B/ 2" ISiani-(Pg/pot)y Pt ISigni-|(Pg/pot)y 27 " “ISigni-
P rate STeECiticar-| P rate SITEBCicar-| P rate STRLC i car-I'P rate | VETRE Eich -
yield ; yield . yield ) yield h
ice ice ice ice
0.6 0.733 2.34 A 0.375 4,06 A 0.336 3.99 A 0.175 3.14 A
0.5 0.704 2.20 A 0.346 4.04 A 0.306 4.10 A 0.155 3.08 A
0.4 0.669 2.14 A 0.310 3.69 A 0.273 3.95 A 0.132 2.93 A
0.3 0.615°') 2.07 A 0.264 3.18 A 0.229 3.65 A 0.106 2.69 A
0.2 0.529 1.61 B 0.203 2.30 B 0.174 3.23 B 0.076 2.24 B
0.1 0.373 1.32 [of 0.121 1.43 C 0.101 1.52 C 0.042 1.62 C
ck 0.000 0.664 D 0.000 0.81 D 0.000 0.738 D 0.000 | 0.352 D

* ARFRRRE BRI B2 R 1% B B EKFE,

DURRE SR R R D/ i 5 O SR B — e VR B P R , DU Ve A KB B A0 4%
WIREL o 1B ZERIEH FAVRB LR R, L LA BEEE KT 0.3 ppm P I, BEE LI
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‘ TR BB E Ho AN
T & AR — 1 tjﬁ@u,ﬁ/_ﬁ%aﬁﬁ}k i EL % BT — R B 7R 3 R R
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WA RER T & X g BRI AR DR B A R .
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Table 6 Available P determind by several methods at given P intensity

11 5 Bt B & &  lntensity (ppm P)
i d
Soil Methods ck 0.1 0.2 0.3 0.4 0.5 0.6
Bray,-P 10.9 33,4 62.3 97.2 152 189 247
E value 11.4 36.4 40.1 59.8 88.1 123 121
No. 3 Olsen-P 7.3 23.1 37.8 52.9 | 71.2 97.5 113
EDTA-P 6.0 12.7 20.5 35.6 43.4 55.2 67.0
N0 p 33.0 52.8 76.6 105 127 147 172
2 2 L]
Bray,-P 12.3 21.1 39.3 55.8 72.9 99.7 110
E value 22.2 41.4 67.1 76.6 72.1 74.7 77.5
No. 4 Olsen-P 7.5 24.7 | 3341 45.4 61.0 70.1 81.0
EDTA-P | 8.0 23.0 31.0 36.3 49.7 61.1 69.8
NaCH N -
Na,0.0,"P 31.5 45.2 55.3 70.6 82.0 94.1 104
Bray,-P 4.3 6.9 10.7 11.4 13.5 15.0 17.3
E value 30.8 39.9 44.6 45.4 44.7 447 | 45.5
No. 6 Olsen-P 11.4 28.3 33.2 40.9 50.6 57.1 64.7
EDTA-P 11.8 23.1 37.8 52.9 71.2 97.5 113
NEOH.p 61.8 89.2 117 151 178 227 260
2 2 4
Bray,-P 9.3 12.7 14.4 19.2 21 22.7 27.9
E value 20.2 25.2 28.2 32.4 36.6 39.6 43.9
Ne. 8 Olsen-P 15.0 37.2 45.8 49,9 57.9 66.1 71.5
EDTA-P 25.0 29.6 40.3 41.6 49.9 52.4 61.0
NaOH
Na,C,0,"P 44.2 62.0 78.5 88.5 96.7 107 117
& % X m
[ 1] Sibbesen, E. 1981: Some new equations to describe phosphate sorption by soils. J. Soil Sci., 32: 67—70.

[21]
[3]
[41]

[5]
[6]

Syers, J. K. et al. 1973: Phosphate sorption by soils evaluated by the Langmuir adsorption equation.
Soil. Sci. Soc. Am. Proc. 37: 358—363. .

Holford, 1. R. C. 1974: A Langmuir two-surface equation as a model for phosphate adsorption by soils.
J. Soil Sci., 25: 242—255.

Holford, I. R. C. 1979: Evaluation of soil phosphate buffering indices. Aust. J. Soil Res., 17: 495—504.
Parfitt, R. L. 1978: Anion adysorption by soil and soil materials. Adv. in Agron., 30: 1—50.

Fox, R. L. 1978: Comparative external P requirements of plant growing in tropical soils. Iat. Congr. Soil
Sci. Trans. 10th 4: 432—439.
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POTENTIAL PHOSPHATE SORPTIVITY VALUE FROM
LANGMUIR EQUATION AND ITS APPLICATION
FOR PHOSPHATE FERTILIZER
- RECOMMENDATION

He Zhengli, Zhu Zuxiang, Yuan Keneng and Wang Changyong

(Zhejiang Agricultural U}ziver:ity, Hangzhou, China)

Summary

‘Some Zigsothermal phosphate sorption curves were determined on typical soils in Zhejiang
province of China. Most of the soil samples are paddy soils derived from different parent
materials. The isothermal phosphate sorption data obtained all fitted very well with Freundli-
ch, Temkin, Langmuir’s conventional as well as its two-site-adsorption equations, and the con-
ventional Langmuir equation seemed to be the best fitted model.

The parameters in the conventional Langmuir equation, namely the adsorption maximum
(gn) and the constant (k) related to the bonding energy as well as their product, & X ¢gm can
be used as a comprehensive index to characterize the potential phosphate sorptivity of the soil.
In the present study the X X gm values of the soil samples tested were found to be 2100 for go-
ethite, 425—990 for paddy soils developed on red earth, and 4219 for upland red earth. With
regard to the textural variation of the paddy soils 2 X gm value for sandy loam was 297, for
silt loam, 658 and clayey soil with stagnanting water regime, up to 800.

Pot experiment of common sesbania in greenhouse using the potential phosphate sorptivity
as an indices to guide phosphate fertilizer recommendation for different soils showed that the
optimum equilibrium P cocentration for the growth of common sesbania was 0.3 ppm P.

P concentration in soil solution was a better index for crop nutrition than labile-P me-

asured by E-value, Olsen’s method, Bray 1 method, EDTA method and NaOH-Na.C:0s me-
thod.
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