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Abstract: There is currently much interest in the dynamics of soil organic matter, which is closely related
to sustainable agricultural development and global warming. The infertile red soils distributed widely in
South China are important resources for agricultural exploitation in the future and can sequestrate
potentially large amounts of atmospheric CO,.

This paper deals with the rates, process characteristics and controlling factors of the decomposition of
the representative organic materials in the infertile red soils by field decomposing experiment with
carborundum tube method (paddy field) or nylon bag method (upland), and its result is hoped to be the
key parameters for knowledge of infertile red soil organic matter dynamics and for assessment of potential
of atmospheric CO, sequestration.

The experimental results shows that in the infertile red soils, the humification coefficients of organic
materials were rather high, ranging from 0. 28 to 0. 64 with an average of 0.45. This is 9% ~ 58% with
an average of 34% higher than values in corresponding red soils with normal fertility. For the organic
materials there was an order of humification coefficients with green manure (0. 35) > crop straw (0. 40)
> rice roots and wheat roots or cow feces (0.45 ~ 0.64). The effects of soil texture, soil acidity and
native soil organic matter content were compared on the decomposition of rice straw and rice roots. The
organic carbon of rice straw and rice roots remained after one year decomposition in the infertile red soil
(clay content of 37% and derived from Tertiary red sandstone) were respectively 49% and 22. 7% higher
than for Quaternary red clay soil with 8.1% clay content. The organic carbon of rice straw and rice roots
remained after one year decomposition in infertile red soil with 5.7 pH were 57% and 22% higher
compared to those in the infertile red soil with pH of 7. 2. The native organic matter content decreased

from 8. 2g/kg to 3.7g/kg and 1.8g/kg would increased the organic carbon of rice straw and rice roots
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remained after one year decomposition by 7% and 43%. Progressive regression treatment of the data
indicated that the soil acidity would be the dominant factor affecting decomposition of organic materials,
and next the native soil organic matter content. Compared to those in the corresponding normal red soils ,
the decomposition rates of organic materials in the infertile red soils were significantly lower in the first
year, but higher in the second year, thereafter no significant difference was observed between the two
kinds of soils. 30kg of soil organic matter could be annually formed by the decomposition of 100kg organic
materials in infertile red soils, which was also higher than those in normal red soils with corresponding
value of 20kg. Accordingly. it could be suggested that because of a low decomposition rate resulting from
its high clay content, acidity, and low native organic matter content, the content of organic matter in the
infertile red soils could be increased quickly through proper application of organic manure.
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Table 1 Some physical and chemical properties of the red soils used
(<C0. 002mm)
e kg ! H
Objectives of the experiments Parent Materials (g() gC > (g » kg7 ") Clay content
rg.
Quaternary 2.6 4.4 353
Humification coefficients and red clay
decomposition process of the materials
Q4D 7.27 5.2 370
Influence of soil texture Quaternary red clay
T 4. 87 6.3 81
Tertiary red sandstone
1/2 Q4+1/2T 6.07 5.8 225
6.02 7.2 201
Influence of soil acidity Purple arenaceous shale
6. 08 5.7 226
Intergrade
of Tertiary red sandstone and
Quaternary red clay
Influence of native Quaternary 1.8~8.2 4.5~5.1 379 ~ 412
soil organic matter content red clay
1.3
[6] s s pH [8] .
2
2.1
\pH [9] s
bt C 2,
0.28 ~ 0.64, 0. 45, s, 9%~
58% . 34%; . N N
[14]
b o b ,
s 0.35; s 0.40;
s 0.45~0. 64,
2
Table 2 Humification coefficients of organic materials in infertile red soil
e kol
Organic B Nig - kg™ . Lanxi City, Zhejiang Province Yingtan City, Jiangxi Province
. (g kg™ b Total C/N
materials Org. C N
& Upland Waterlogged Upland Waterlogged
Cow feces 404. 1 18. 82 21.5 0.45 0. 64 0.45 0.59
Pig feces 368. 4 24. 36 15.1 0.43 0.52 0. 38 0. 43
Raphanus 429.6 23.41 18. 4 — — 0.28 —
Rape straw 467. 4 5.22 89.5 0. 34 0.41 0. 38 0. 40
Astragalus 440. 2 30. 82 14. 3 0. 36 0.43 0. 35 0. 34
Rice straw 432. 4 10. 89 39.7 0. 46 0.43 0. 46 0. 46
Wheat Straw 457.5 6.12 74.8 0. 38 0. 39 0. 33 0. 37
Rice roots 306. 2 8. 38 36.5 0.53 0.58 0.63 0.57
Wheat roots 329.6 6. 34 52.1 0. 46 — 0.53 0.56
Mean 0.43 0.49 0.42 0. 47
2.2
[15]
N N b 9’
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Fig.1 The effect of clay content on the decomposition Fig. 2 The effect of soil acidity on decomposition of

of organic materials organic materials
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Table 3 Influence of the native soil organic carbon

content on the decomposition of rice straw ( Upland

condition, Yingtan, Jiangxi Province)

pH (%)
(<0. 002mm) % of rice straw
No.(g « kg™ carbon remained
of Org. C (g+keg ™ 0.5a la
the Clay After half  After one
samples content year year
1 1.8 4.5 392 76.341.00 48.241.45
2 3.7 4.8 379 61.140.33 36.240. 33
3 7.9 5.1 410 61.040.41 30.841.67
4 8.2 4.6 412 60.5+0.41 33.7+0.88
4 ( s
)
Table 4  Processing characteristics of organic materials
decomposition in infertile red soil (Waterlogged condition,
Yingtan, Jiangxi Province)
%)
Organic % of the carbon of organic materials remained
Materials la 2a ba
After one year After two years After six years
D 52.6+0. 60 38.7+1.79 18.8+1.56
2 45.0+1.01 35.5+1.42 18.8+3.06
3 33.340.40 27.2+1.35 15.3+0.91
D 31.240.35 24.9+2.21 16.1+2.01
5 48.340.35 35.3+1.42 16.24+1.27
8 40.840.98 34.8+2.05 17.240. 60
D #30. 6440, 35 28.2+1.15 17.6+1.49
8 39.9+0. 60 31.8+1.04 17.4+0.78
L) 44.84+1.10 32.8+1.44 17.740. 86
107 55.3+1.23 42.2+1.72 23.8+1.96
B 53.140. 80 37.6+1.63 20. 740. 87
12) 44.0+7.93 33.5+5.23 18.1+2.40
1) Cow feces; 2) Pig feces; 3) Peanut vine; 4) Raphanus;

5) Rape straw; 6) Human feces; 7) Astragalus; 8) Rice
straw; 9) Wheat Straw; 10) Rice roots; 11) Wheat roots;

12) Mean

[23.24]
A} A} b
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5 100 kg
s ~ ~ N (kg)
. , Table 5 Amount (kg) of soil organic matter formed
s s annually from the decomposition of 100kg organic
B , materials
. , 3 1 )
Organic materials ~ Normal red soils Infertile red soils
’ Cow feces 33.6+1.24(3)  33.0+4.98(5)
, : Y =92.954 — Pig feces 20.3CD) 28.8+3.28(5)
1.523X,—9.883X,,R=0.958, p=0.007; Rice roots 22.242.11(5) 30.14+2.11(5)
;Y ' =—0.443X,—0. 798X, Y Wheat roots 28.4(1) 29.5+2.27(4)
( ) X Rice straw 20.743.70(12) 32.5+2.96(7)
s 1
Wheat straw 28.1(1) 30.5+3.21(5)
, X, pH . _
Astragalus 17.7£2.21(5)  28.0+£2.95(5)
’ ’ Mean 24. 4 30. 3
s s * [11~14] Results in the column were
s calculated from the data in literature 11~14
. * % The data in parenthesis were
o s pH 4 L
the number of samples for statistics
9 b
, pH 6 ; s
s s o
o b 9’
o b . ’
[16,19]
b b b ,
o s s 3 s
, ( X )
’ 0.50 ~ 0.55 1) ’
60% s s
ki b )
s s , s
’ ’ C()z o ’
CO,, CO, (sl s s
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