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Table 1. Model parameters for various organic matter and their éxperimental conditions.

Temp O.M. ky k, ky, kp ke Pgq Pr Py Pp Pe R®

Com Stalk | 4.80 0.261 0.232 0.0140 0.00872 0.392 0.608 0.0644 0.0331 0.00282 | 0.999
15°C | Compost 3.50 0.279 0.645 0.0352 0.00676 0.541 0.459 0.0854 0.683 0.00747 | 1.000
Sludge 3.09 0.346 0.623 0.0300 0.00515 0.633 0.367 0.0755 0.455 0.00779 | 1. 000

Com Stalk | 9.82 0.602 0.179 0.0329 0.0136 0.392 0.608 0.0155 0.0574 0.00562 [ 0.999
30°C | Compost 4,26 0.230 0.179 0.0223 0.00411 0.541 0.459 0.0822 0.466 0.00718 | 0.998
Sludge 4,73 0.166 0.168 0.0219 0.0189 0.633 0.367 0.0753 0.297 0.00616 | 0.999

15°C |Com Stalk | 7.53 0.646 0.330 0.0266 0.00906 0.392 0.608 0.0707 0.0995 0.00388 | 0.993
+ Compost 4.19 0.293 0.455 0.0255 0.00529 0.541 0.459 0.0827 0.586 0.00623 | 0.996

30°C | Sludge 4.11 0.287 0.237 0.0199 0.00211 0.633 0.367 0.0778 0.387 0.00675 | 0.995
Jenkinson & 4.20 0.300 0.410 0.014 0.00035 0.837 0.163 0.076 0.125 0.0035
Rayner(1977)
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Table 2. Dry weight percentage and approximately estimated tons per hectare of organic matters
needed to apply to soil annually for maintainning every 1% of organic carbon.

15°C 30°C 15°C+30°C Jenkinson

Conditions | Corn* | Compost | Sludge | Corn | Compost | Sludge | Corn | Compost | Sludge | & Rayner

Stalk Stalk Stalk (1977)
0.C.(%) 0.175 0.0107 | 0.0266 | 0.287| 0.0185 [ 0.0394| 0.159| 0.0131 | 0.0223 0. 0404
O.M.(%)
(dry) 0.339 0.0379 | 0.0693 | 0.555 0.0658 | 0.103 | 0.307] 0.0465 [ 0.0581 0.0781
Tons"
per hectare| 6.78 0.758 1.37 11.1 1.32 2.06 6. 14 0.93 1.16 1.56
(dry)

* Estimated by assuming 2,000,000 Kg of soil per hectare.

* C contents of corn stalk, compost, and sludge are 51.7%, 28.1%, and 38.3% respectively.
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Fig.1 Sensitivity analysis of system parameters at different stages.
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Fig.2 Input organic C from corn stalk as related to stablized soil organic C.
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Fig.3 Input organic C from compost as related to stablized soil organic C.
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Fig.4 Input organic C from sludge as related to stablized soil organic C.
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Fig.5 First order dynamic model in comparism with Jenkinson & Rayner’s model for the input
organic C from corn stalk as related to stablized soil organic C.
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Simulations for the Decomposition and Accumulation
of Organic Matter in Soils

Chenfang Lin, Singhua Lin, Hueijen Liu
Department of Soil Science

National Chung Hsing University

Summary

The decomposition and accumulation of soil organic matter in soil is a dynamic process. To
analyze and control the transformational mechanisms is the fundamentals for other researches
related to the effects of soil organic matter. This report aims at the analysis of mechanical processes
and the transformation of the dynamic model into algebraic equations. Firstly, we chose a
representative dynamic model to carry out the sensitivity analysis for every system parameters. The
purpose was of showing how to use the method to find some key factors for managing the application
of organic matter to soils. Secondly, we transformed the dynamic model into a transitional matrix
and defined an eigenvalue to characterize the stability of the matrix. Eigenvalues became an index
to show the rate of decomposition after the system being stabilized. Dynamic simulation proved the
characteristics of the eigenvalues. Accordingly, the relationship between annual input and stabilized
level of soil organic matter was formulated. Several cases were studied as for the references of

showing how to improve the level of soil organic contents.

Key words : Organic matter, Transformation, Simulation
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