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Abstract With incubation experiment this paper studied the decomposition rate of organic carbon
in black soil fluvo-aquic soil and red soil. It was shown that these three soil types had significant-
ly different decomposition rate constant of organic carbon P <0.05  with the corresponding value
being 2.2 x107* d™" 6.0x107*- d™' and 3.4 x10™*- d~' respectively. The decomposi-
tion rate constant had a significant correlation with soil pH which was increased greatly when the
soil pH was <5.5 or >8.0 and a significant negative correlation with the contents of soil clay and
silt indicating that soil clay and silt content was one of the dominant factors affecting the decompo-
sition rate of organic carbon in these soil types.
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WHC P<0.01 . BF4
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Tab.1 Some physical and chemical properties of the tested 5

soils

Tab.2 Simulation of soil organic carbon decomposition by

Sample Organic  Total C;N Pl Clay Silt first-order reaction equation
No. C g N g WHC <2pm 2~

kg ! kg ™! % % 20 wm C, k R?

% Sample No. g kg! x1074. 47!

BC-1 18.62 1.48 12.58 17.57 69.9 46.4 266 BC-1 18.53 1.4 0.896 " *
BC-2 18.44 1.10 16.76  7.75 69.4 15.1 33.1 BC-2 18.35 2.4 0.943* "
BC-3 37.25 2,85 13.07 7.76  76.8 22.6  51.2 BC-3 37.24 2.1 0.966 " *
BF4 22,20 174 1276 7.00  66.8 4.2 32.7 BF4 22.13 2.9 0.973**
BU-5 32.47 2,54 12,78  6.74 740 410  33.2 BU-5 32.44 2.1 0.964 " *
BU-6 61.24  4.82 1270  6.15 92.3 226 39.8 BU-6 61.30 2.2 0.881" "
F-CK 336 0.31 10.84 858  43.8 9.0 21.8 F-CK 3.33 6.3 0.891" "
F-NPK 512 0.53 9.66  8.41 48.4 9.0 218 F-NPK 5.04 5.9 0.944 "
F-172 OM 6.90 0.69 10.00 827  49.1 9.0 218 F-1/2 OM 6.82 6.2 0.897 "
F-OM 8.70  1.06 8.21 8.04 533 9.0 2.8 F-OM 8.51 5.5 0.832"*
R-CK 5.44  0.62 8.77 571 61.5 25.5 415 R-CK 5.41 2.3 0.897 " "
R-NPK 8.02 0.8 9.78 5.38  62.6 255 4LS5S R-NPK 7.95 4.4 0.883 " "
WHC Water holding capacity. * % P<0.01.
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Tab.3 Correlation and partial correlation coefficients be-
R-CK R-NFK tween SOC decomposition rate constant and soil properties
2.3 x107" 4.4 x
_ _ Soil prope Correlation Partial
10 *. : 1 property coefﬂcitent Correﬁtation
coefficient
SOC -0.628* -0.586
P <0.01 > > Total N ~0.587° -0.527
/ C/N ratio -0.598 " -0.658"
2 2)(1074 6 O><1074 3 4)(1074‘ dfl Clay content -0.751* " -0.772% %
) ) ) ) Silt content -0.660 * -0.514
3.2 + Clay + Silt content ~ —0. 858 * * -0.876" "
#P<0.05 =* %P<0.0l.
2
. k=8.222 - 0.086 x
3 Clay + Silt R*  0.737
P <0.01 + 3
pH
pH<5.5 >8.0 + .
5.5~8.0 £ =10.800-0.075 x Clay +Silt -0.278 x C/N
1 R*  0.851 P<
0.01
+ > > > n
>C/N > 3 -0.742 C/N
-0.357 +
4
P>0.05 C/N +
P <0.05 192330
P <0.01 6.0x107* 3.4 x107*
o8y 2.2x107% d7". a
.5 y=1.4845x"-19.933x+68.511
-%‘rc 7f R’=0.7788
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constant of organic carbon.

Relationship between soil pH and decomposition rate
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