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STUDY ON DYNAMIC CHANGE OF SOIL ORGANIC MATTER DURING CORN STALK
DECOMPOSITION BY § *C METHOD
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(Jilin Agricultural University, Changchun 130118)
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(Soil-Water Geochemistry and Microbiology Laboratories,Earth Sciences-CST,University of Burgundy-INRA ,6,Boulevard
Gabriel , F21000 Dijion,France)
Cao Ya-cheng
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)

Summary

In an incubation experiment, dynamic change in amounts of soil organic matter (SOM), HA and FA were studied during corn
stalk (CS) decomposition in dark-brown soil by & "*C method. The results showed that organic carbon from both new added CS and
original soil decreased, but decomposition rate of the latter was slower than that of the former during incubation periods. The residual
rate of CS was about 36% at 360" day and 24% at 720" day, whereas that of original SOM was above 90% at 360™ day and about 76%
at 720™ day. In the initial stage of incubation (1hour), the formed rate of FA was faster than that of HA. Then, FA transformed into HA.
After 15™ day, HA transformed into FA again. HA and FA from original SOM also transformed each other, and it was still the same
trend that FA transformed into HA before 15™ day. But the transformed rate in original SOM was relatively slower than that in
new-formed SOM. 8 “C method can be used to study decomposition dynamics of SOM in short-term incubation experiment (several
months~several years).
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Table 1 6 3C values and C3-C, C,4-C of soil during corn stalk decomposition

B FE ] A) e C f 1—f Cay Cy C4/Cain C3/Cs.ck
Time (%) (gkeg™) (%) (%) (gkeg™") (gkeg™") (%) (%)
CK -24.85 229 0.00 100 0.00 229 0.00 100
1h -16.11 66.0 69.5 30.5 45.9 20.1 100 87.8
15d -18.22 48.9 52.7 47.3 25.8 23.1 56.2 101
30d -18.30 45.1 52.1 47.9 23.5 21.6 51.2 94.3
60d -18.78 43.1 48.3 51.7 20.8 22.3 45.4 97.3
120d -18.85 40.9 47.7 52.3 19.5 214 42.5 93.4
180d -19.10 40.0 45.7 54.3 18.3 21.7 39.9 94.8
360d -19.36 37.6 43.7 56.3 16.4 21.2 35.8 92.5
540d -19.69 352 41.1 58.9 14.4 20.8 31.5 90.6
720d -20.04 28.2 38.3 61.7 10.8 17.4 23.5 76.0

T Cy-CAK AMEY CNEBIRED MHR: Cy-CA K A KA MBR(F [F)

note: C3-C—from crop (wheat or bean), C4-C—form corn stalk (same in the following)
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Fig.1 Interrelation between 8 °C values and Cy;, Cs; in soil during corn stalk decomposition
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Table 2 8 '3C values and C5-C, C4-C of HA, FA in soil during corn stalk decomposition

KR [a) CK 1h 15d 30d 60d 120d 180d 360d
Time

HA 8 13C(%0) -25.14 -21.08 -20.56 -20.97 -20.69 -21.01 -21.39 -21.16

C(g. kg 3.52 4.38 591 5.63 5.54 5.55 5.15 5.10

(%) 0.00 31.6 35.6 324 34.6 32.1 29.2 30.9

1—f (%) 100 68.4 64.4 67.6 65.4 67.9 70.8 69.1

Cu (g kg 0.00 1.38 2.10 1.83 1.92 1.78 1.50 1.58

Ci (g kg™ 3.52 3.00 3.81 3.80 3.62 3.77 3.65 3.52
FA 8 13C(%0) -24.46 -20.99 -21.35 -21.52 -21.14 -21.57 -21.74 -21.67

C(g. kg 3.22 4.19 4.23 4.12 4.31 4.24 4.11 4.07

(%) 0.00 28.5 25.5 24.1 27.3 23.7 22.3 22.9

1—f (%) 100 71.5 74.5 75.9 72.7 76.3 77.7 77.1

Cu (g kg 0.00 1.19 1.08 0.99 1.17 1.01 0.92 0.93

Cs (g kg™ 3.22 3.00 3.15 3.13 3.14 3.23 3.19 3.14
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Fig.2 Interrelation between 8 °C values and Cy;, C3; of HA in soil during corn stalk decomposition
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Fig.3 Interrelation between 8 °C values and Cy;, Cs; of FA in soil during corn stalk decomposition
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Fig.4 The ratios of C4-HA/C4-FA, C3-HA/C;-FA and HA/FA in soil during corn stalk decomposition
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