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Table 1 Some physical ind chemical propertics of the investigated soil samples
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+ 8 pHY ARG | BEE <0-001 ®x
, - (Fe:0,%) (%)
Soll sample R (H,0) Organic matter | ¢ ree iron oxide Clay :
iE # 8 5.0 1.69 13.27 57.41
54T Uncultivated land
Bt (hB) . 4.6 1.90 14.70 59.19
Latosol Dry farming land
with middle fectility
ELE 2. 4.7 0.42 4.77 17.89 -
AW Uncultivated land
Lateritic BH(RAR) 5.3 1.42 5.03 21.84
red soil Dry farming land
with low fertility
1 & ¢ 4.9 0.72 . 4.60 43.52
o % Uncult'vated land .
. =S (€3 )] 5.8 1.71 3.42 30.65
Red s0il Dry farming land -
with low fertility
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Fig. 1 Half-cells used to measure self-diffusion cocfficieat



1 WHEZE: LHOTRYEFENHRT SRR 3

M EELE, MR ERINR,CRIENIERIC LA BRET BEh (LA 1) 1, MAE=AKS
SR,V B MTRESEKOBAFER,EER (25£1C) FHETHE LR, KOEA LLH, LK
STRERARY B0t , St FRHREH, BESKF PHENERANRE T &, CRXEIET K
*ih, WELBSKBUBHERE. AREFRRERETHT, BLEERF _eRESIIMD
=%

TVERESTR®R

(=) IRRELTBRE
mE2ALESERT (BE 1.2, A9 E245—278%), THBEETHAK

%2 SRTMAAKS SEASTORAT RRM(TK/D)

Table 2 Sclf-diffusion coefficient of P in soils under different condition of
soil moisture and bulk density (cm?/sec.)

FTHEE (g/cm?)
x ® K 5H(%) Soil bulk density
Soil saiple Moisture
1.20 1.35 1.50 1.65
D% 10—
3 B 17.3 2447 18.7 8.1 7.1
T Uncultivated land 21.9 354.3 53.4 12.7 11.4
27.3 3351.2 1554.7 119.5 89.2
Latasol Bu(hm) 17.0 187.5 . 57.6 5.7 6.4
Dry farming land with 21.7 277.0 108.3 6.4 6.9
middle fertility 27.8 461.3 216.0 43.6 43.1
DX 10"
3 B "14.5 3.5 11.9 20.3 13.1
O W Uncultivated land 20.8 13.6 55.6 53.1 51.2
Lateritic 25.0 83,6 751.0 309.3 245.3
ced soil EHUER) 14.5 2.0 2.2 3.8 10.5
Dry farming land - 19.8 214.0 234.3 745.7 725.8
with low fertility 24.5 1840.2 3646.7 2425.0 1450.2
DX 16-1
a4 Bm(Es) 15.1 14.6 53.8 68.8 56.7
Red soil Dry farming land 19.8 164.3 408.0 532.6 510.5
with low fertility 24.9 826.0 1902.5 853.7 814.0
TRAR (g/cm?®)
+ LS K5 (%) Soil bulk density
Soil sample Moisture -
1.13 1.29 1.43 1.60
DX 10—
a = & M 23.3 7.5 12.6 8.8 4.3
Red soil Uncultivated land 27.3 ©16.2 30.2 24.6 50.9
30.1 36.4 63.9 50.9 24.5
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Fig. 2 Effect of soil moisture on rate of increase in P self-diff. coef. under 1.2g/cm® bulk
density (the self-diff. coef. at the moisture level of 14.5—23.39% looks as one unit)
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THE EFFECT OF DIFFERENT PHYSICAL CONDITIONS
OF RED EARTHS ON THE PHOSPHORUS DIFFUSION

Xu Xiuyun and Yao Xianliang

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

The present paper deals with the influence of different physical conditions of three ty-
pical red earths in China on the phosphorus self-diffusion. Experiment was made under
three moisture levels including about 17,22 and 28% for the latosol; 15,20 and 25% for
the lateritic red earth; 15,20 and 25% for the red earth with low fertility; 23,27 and 30%
for the uncultivated red earth and four grades of soil bulk densities being 1.20, 1.35, 1.50
and 1.65 g/cm® except those of uncultivated red soil. The phosphorus self-diffusion rate
was determiped by the method of diffusion halfcell using *P labelled KH,PO, solution. The
preliminary results showed that both the soil moisture and bulk density had significant in-
fluence on P-diffusion (D) of all the investigated red earths. The greatest was the influence
of soil meisture condition on the P-diffusion under appropriate condition of bulk density
(1.35 g/ cm® for the lateritic red soil), but it decreased remarkably with the increase in bulk
density up to 1.65 g/cm’.

The critical value of bulk density to P-diffusion means that the P-diffusion is sharp
changed from increase to decrease under that value. It was shown by the experiment that
the critical value of bulk density to P-diffusion was dependent upon soil types and moisture
conditions. For the latosol, no critical value of bulk density had been found, the rate of P-
diffusion declined gradually along with the increase of bulk density from 1.2 to 1.65 g/cm’
being not influenced by the soil moisture. For the lateritic red earth, the critical value of
bulk density was affected by soil moisture; it was about 1.35 g/cm® under higher soil wa-
ter content (259 ) and 1.5 g/cm?® under lower soil water content (14.5%). The critical
value of bulk density of red earth was similar to lateritic red earth; and it amounted to
1.29 g/cm® for the uncultivated red earth and with less influence of soil moisture.

From results mentioned above, it seems that the protection of water stable aggregate
in latosol with clayey texture from deterioration and compacting surface soil of lateritic red
earth with coarse texture and red earth are favorable for the increase of the phosphorus
movement in soil, and consequently for promotion of the efficiency of phosphorus fertilizer
in tropic and subtropic red earths. From viewpoint of management, in otder to increase the
productivity of tropic soils, the more attention must be paid not only to the chemical, but
also to the physical measures,



