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Table 1 Chemical properties of soils used in the first incubation experiment

R ;) BEF EHLE L8 Xk BREE BN
rus H5 %8 . XHhE oM B Ha Hydro. Slow
No. No.in Soil (CEC) Available P Exchangeable K N Available K
field type (cmol/kg) eke (mg/kg) (mg/kg) (mg/kg)  (mg/kg)
1 21 AR 47 6.4 19 8.2 39.1 118.8 122
2 23 EAR: 5.1 3.3 9 47 53.7 51 108
3 26 b o 47 11.0 8 20 58.2 333 . 105
5 31 AR - 13.3 27 16.4 92,0 120 138
7 47 KL 53 59 10 43 16.0 55.1 53.9
8 50 bi %l o 47 5.9 17 7.0 83.8 78.2 60.8
9 55 R 5.6 8.3 22 2.0 277 36.2 36.2
10 93 TR 4.5 5.1 18 5.7 57.2 34.8 67
11 121 ABL 7.5 17.6 27 38 86.6 178.2 216
12 122 et 6.1 15.2 21 6.2 91.1 82.6 141
13 123 AR 4 — 15.6 3 15.6 104.2 17.4 275
14 146 KB 6.4 6.9 8 3.0 68 45 125
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Table 2 Properties of soils in pot experiment
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Property Red earth Fluvo—aquic soil Paddy soil
pH . 47 8.5 5.8
A% 8% (P) (mg/kg) Tr 3.0 5
A HH (K) (mg/keg) 41.6 106.3 —
F¥# (K) (mgrkg) 166.4 821.7 —
¥R % <0.002mm . 48.2 12.3 26.2
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Fg.l Decline of P availability with time in red earth
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Table 3 Fast stage of P availability decline

3/ By
Rpe N AR 5 5 (%) ' i i '
(mg/kg) Available P declined
No. P fix %)
(Available P remained) (P mg/kg)
1 25.4 31 11.2
2 20.5 44 16.1
3 24.7 33 119
5 10.3 72 26.3
7 158 57 20.8
8 18.0 51 18.6
9 219 40 14.7
10 6.4 83 30.2
11 18.2 50 18.4
12 19.0 48 17.6
13 9.3 75 27.3
14 22.8 38 13.8
B 17.7 51.6 18.9
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Table 4 Parameters of regression equation of slow stage of available P decline

bt | BR w5
Soil type Parent material No. ! y b
AR | oE 1 -0.971 20.1 —-4.380
EAR: EBs 2 —0.995 16.9 -3.86
KBt apE 3 —0.982 19.4 —-4.94
3R ERE 5 ~0.959 8.53 -1.59
pid o CF R 7 —0.966 11.74 -3.67
bi& e o iR 8 -0.983 1241 -5.55
AL LA 9 ~0.894 20.2 -4.385
AR | KRE ) 10 -0.866 5.26 -0.59
KB KHE 11 —0.987 13.6 -5.19
RICE KHE 12 -0.959 16.9 ~2.28
i - JuEs] 13 —-0.873 6.74 -1.65
KBt bid= =y 14 —0.887 20.3 -6.27
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Table 5 Yield of rye grass after different incubation period (g/pot)

85 RLE A (F) ah Wt ‘At
Months Red soil Fluvo—aquic soil Paddy soil

0 155 a 173 a 231 a

8 108 b 10.1 b 155 b

11 112 b 97 b 145 b

16 74 ¢ 6.9 c 156 b

21 99 b 6.6 ¢ 149 b

28 6.3 d 6.7 ¢ 156 b
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Table 6 Decline of available P in soil used in pot experiment

B B R
Available P remained after different incubation period
et |
} (mg/kg)
Soil type
A Month
0 0.1 3 8 13 20
- 100 82.2 67.8 34 17.4 16
aif 100 24 21.3 20 17.4 17.3
KB EREA L) 100 59.4 472 42,0 40.5 38.6
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DECLINE OF PHOSPHORUS AVAILABILITY WITH TIME
IN SOILS

Lu Ru-kun Shi Zheng-yuan Qian Cheng-liang
(Institute of Soil Science, Chinese Academy of Scieuces, Nanjing 210008)

Summary

Decline of available P (Olsen—P) in red earth with time may be devided into two
stages: fast and slow stages. The former stage can be described with a straight line
equation, y = a + bx, the second stage with a curve equation, y = a + blogx, where y =
available P still remained, and x = incubation periods (month). Available P decline has
a significant correlation with the amount of active Al content in soils but not with the
amounts of active Fe and exchangeable Al. Pot experiment with three different types
of soils: acidic red earth, neutral paddy soil, and calcareous fluvo—aquic soil, using
wheat and rye grass as test plant, showed that the yield decline with soil and P
reaction periods and ceased at different time with different soils. For the neutral
paddy soil, the decline in yield ceased after 8 months' incubation, for fluvo—aquic soil,
after 16 months, but for red earth the decline ceased after more than 28 months. This
may be due to different in extent of the formation reactions of P chelate ring
structure and diffusing into the deeper layer under the surface of RO, and calcite in
the soils. In neutral paddy soil this two reactions were weaker and led to higher
available P remained after incubation period, while in acidic red soil and calcareous
fulvo-acquic soil they were much more stronger especially in red soil, and lasting
longer time.

- Key words Phosphorus, Decline of phosphorus availability, Red earth



