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Soil Treatment o o (anol kg™ 1)
(gks™ ) (mg kg™ )
NK 8.4 7.90 479 9.17
PK 8.43 8.02 671 10. 80
NPK 8.3 10. 50 @1 13. 60
NK 4.7 6.99 239 11. 90
PK 6.95 10. 70 21 13.90
NPK 6. 24 11. 80 673 14. 50
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Table2 Organic matter content and pH of the soil samples afte removal of organic matter
After ramoval of
Original soil organic matter
Soil Treatment
(gke™ ) (gkg )
NK 8.24 7.90 838 4.27
PK 8.43 8.02 8 36 4.01
NK 8.34 10. 50 828 4. 63
NK 4.77 6.99 4.53 2.25
PK 6.95 10. 70 5.99 2.59
NK 6. 24 11. 80 5. 66 2.60
1.2.2 2% 50 1 s 25 , 25C 20
1.3 ( )
2.5000 100 12, 50
0.5mol L ! NaHCOs(pHS.5) ., 25¢C S 3 12.4.8.24.48120 240
[4]
2
2.1 ()
C ) 1 2 ;
[5.6] , 8
( ) s s , Elovidh
[5~ 8
[7]
(1) InC= B+
(2) C= a+ kt"?
(3) Elovich C= a+ blnt
(4) InC= a+ blnt
c (P,mg kg™ ) ¢ ( ):Bkoa
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Fig. 1 The effects of organic matter on activation kinetics

of the accumulative phosphorus in fluvoaquic soils
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Fig. 2 The effects of organic matte on activation kinetics

of the accumulative phosphorus in red soils
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3 (25C; n=12)
Table 3 Equation of the ad ivation kinetics of the accumulative phosphorus in the soils (25°C; n= 12)
(Flvoaquic wil) (Red soil)
Equation of the
activation kinetics NK PK NPK NK PK NPK
B 6.17 6. 47 6.38 5.47 6.49 6.43
k(x 107 %)= 0.582 -4.03 -2.40 - 0492 - 6.4 -4.53
r - 0.982°"" - 0.8457"" -0.88%"" - 082" - 0.810" -0.736""
a 479 654 5% 238 673 632
k - 0.416 -4.25 -2.28 - 0.1% - 7.01 -4.93
r - 0.988 " - 0.HU5"" -0.90"" - 092" - 0.926"" -0.881"""
a 478 647 592 238 663 625
Elovich b - 0.636 - 815 -4.17 - 0.376 -13.7 -10.2
r - 0.825" —0.988"" -0.966"" - 096" -0.89"" -0.993""
a 6.17 6. 47 6. 38 5. 47 6. 50 6. 44
b(x 107%)- 0.134 -1.29 -0.726 - 0159 -2.15 -1.68
r - 08247~ 0.986" " - 0.9 - 09677 - 0.B7"" - 0.9927"
ok p<0.001; ** p< 001
kb ( ) Lk b
E b s PK> NPK>
NK
B a (t=0) Co 1 (¢
=1 C 4 B a
Co Cy )
4 B a C (n= 6)
Table 4 Correlation between observed constant ( C) and calculaed constant ( B or a ) of the reaction kinetics equations ( n= 6)
t=0 =1
Kinetics equation (h) Regression equation '
InC= B+ kt B=InC, B=0.345+ 0. 39 C, 0.97"""
C= a+ k"2 a= C, a= 28.878+ 0.915C, 0.96"*
C= a+ blnt a= C, a= 2.868+ 0. PIC, 1. 000" *
InC= a+ blnt a=hC, a= 0.012+ 0. 98 C, 1. 000***
* R P< 0.001
2.2 C )
( ) ,  Hx0, ,
, (D
) H02 ,
[9, 10]

H>0,
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Table 5 The effects of organic mater on activation kinetics of the accumulative phosphorus in fluvoaquic s0il (25°C; n= 12)

Firsorder equation

Parabolic diffusion equation

Treatment B k 1o r a A .
(X107 (h)
NK 617 -0.58 1913 — 0.982"** 479 - 0.416 ~ 0,988
615 -1.22 504 - 0.817"" 471 - 0.960 - 096"
2% 617 -0.32 2149 - 0.919"" 478 - 0.237 - 0,949
PK 6.47 - 4.03 1718 — 0.845"" 654 - 4.25 - 0.945""
6.45 -4.39 158 - 0.838"* 643 - 4.50 - 0.929"*
2% 6.47 -3.61 1919~ 0.830°** 651 - 3.84 ~ 093%™
NPK 6.38 —2.40 2888 - 0.886" ™" 595 - 2.28 ~ 0,960" "
6.35 -3.46 2006 - 0.79%5"" 59 - 3.33 - 0.9
2% 638 -2.23 3115 - 0.878"" 5% - 2.15 - 092"
Elovich
Modified Ebvich equation Twe- corstant rate equation
Treatment a b r o b .
(x107?)
NK 418 - 0. 636 ~0.825°* 6. 17 - 0.134 - 084"
469 - 1.8 - 0.991""" 6.15 - 0.404 - 0.991"""
2% 478 - 0.418 - 0.914"" 6.17 - 0.088 - 0915
PK 47 - 8.15 - 0,988 6. 47 - 1.29 - 098"
636 - 8.7 - 098" 6.45 - 1.40 - 0 979"**
2% 646 -1.3 - 0o 6.47 S L1T - o
NPK 592 - 417 - 096" 6.38 - 0.726 - 0964
574 - 6.67 - 0.9983"" 6.35 - 118 - 099"
2% 593 - 3.9 - 096" 6.38 -0.667 - 096"
o P < 0.001; ** P< 0.0l
t/2 , ,
e L2

t1/2
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Table 6 The effects of organic matter on activation kinetics of the accumulative phosphorus in red soil (25C; n= 12)

Firsorder equation

Parabolic diffusion equation

Treatment B k Ly r « A ;
(<1079 (h)
NK 547 - 0.4%2 14074 - 0.82"" 238 -0.196 - 092"
546 -0.414 16135 - 0.65" 2% -0.170 - 0.761""
2% 547 -0.467 14846 - 0.887""" 2% -0.181 -0970°"
PK 6.49 -6.44 1075 - 0.810"" 673  -7.01 -09%"
648 -5.77 201 - 0.828"" 660 - 6.09 - 0093
2% 648 -7.15 969 - 0.813"" 663 - 7.58 _ 095"
NPK 643 -4.53 1529 - 0.73%"" 62  -493 088"
6.41 -5.46 1268 - 0.910""" 619 -513 -0975"
2% 642 -6.25 1109 - 0.863"" 68  -610 -098"
Elovich
Modified Ebvich equation Twe- corstant rate equation
Treatment a b r a b ,
(x107?)
NK 238 - 037 - 0.9%6"" 547 -0.159 - 0.967°""
26 - 033 -0.875" 5.4 -0.152 - 087"
2% 238 - 0313 - 0.914"" 547 -0.132 -09K4"
PK 63 - 137 - 0.989""" 6.0 -215 -00987°*
61 - 1138 - 0.986™" 6.4 - 1.88 0o
2% 62 - 149 - 0.90" 6.48 -238 098"
NPK ®5 -102 -0.93"" 6.4 - 1.68 -09R
610 - 924 - 0.957" 6.4 - 1.57 -0095""
2% 613 - 114 -0.977"" 6.2 - 1.93 - 097"
e P< 0.001; * * P< 0.01; * P<0.05
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ACTIVATION KINETICS OF ACCUMULATIVE PHOSPHORUS IN SOILS.
[ . THE EFFECTS OF ORGANIC MATTER

Shao Zongchen Zhao Me+ zhi
(Institute ¢ Soil Science, Chinese Academy o Sciences, Naing 210008)

Summary

This paper deals with activation kinetics of accmulative phosphorus in fluvoaquic soils and red
soils, as is influenced by organic matter. Four kinetic equations can well describe the activation of
accumulative phosphorus. Removing organic matter with H202 accelerated ad ivation of the accumu
lative phosphorus in fluvoaquic soils, but had no significant influence on red soils. Incubation with
addition of 2% glucose promoted activation of the accumulative phosphorus in red soils, but did lit-

tle in fluvoaquic soils.
Key words Accumulative phosphorus, Activation kinetics, Organic matter



