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Soil Organic Matter Fractions in Upland Soil under
Successive Application of Animal Manure Composts

Hong-Bae Yun, Youn Lee, Chang-Yeon Yu', Jae-E Yangl, Yong-Bok Lee, and Kee-Sang Lee

National Institute Agriculture Science & Technology, RDA, Suwon, 441-707,Korea
'Kangwon National University, Chunchon, Korea

The objective of this study was to analyze change of soil organic matter fraction from a range of livestock
manure compost that differed in their total C, N content and C quality, to gain a better understanding of
their influence on soil organic matter. The chicken (CHM), pig (PIM), and cow (COM) manure-based
composts, and manure-sawdust-based composts (CHMS, PIMS, and COMS) were applied annually to the
upland soil with 3 Mg C ha during 4 years. After 4 years, the soil carbon content was increased to 25-30
and 40% for manure-based compost and manure-sawdust-based compost compared to control. In the all
treatments, the content of light fraction C was sharply increased after second year. The content of light
fraction C in the manure-sawdust-based compost was higher than in the manure-based compost. By
contrast, the content of heavy fraction C was higher in the manure-based compost than in the manure-
sawdust-based compost. These results indicate that stabilization of carbon applied from microbiological
process was faster in the manure-based compost than in the manure-sawdust-based compost.
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Table 1. The chemical properties of experiment used soil.
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Fig. 1. Apparatus for removal of light fraction by suction.

Ex.cations
pH T-N T-C Av.P-0s
K Ca Mg
---------- 13 (- p— mg kg 110 | ¢ ———
6.0 1.04 8.62 254 0.30 6.08 1.04
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Table 2. Amount of applied manure and nutrients during 4 years.
Treatments Amount of Amount of nutrients by added manures
added manures T-N T-C P20s K0 CaO
kg ha'
39,950 39,950 1,371 12,000 1,484 1,001 2421
40,670 40,670 1,010 12,000 1,822 671 1,725
41,400 41,400 733 12,000 888 532 1,320
41,980 41,980 536 12,000 1,355 884 2219
42,810 42,810 640 12,000 1475 478 1,577
42,850 42,850 476 12,000 714 457 997

CHM: Chicken manure compost, PIM: Pig manure compost, COM: Cow manure compost, CHMS: Chicken manure+Sawdust compost, PIMS: Pig

manure+Sawdust compost, COMS: Cow manure+Sawdust compost

Table 3. Changes of total nitrogen and carbon content in soil with different manures application.

Total Nitrogen Total Carbon
Treatments
Ist. 2nd. 3rd. 4th.yr. Ist. 2nd. 3rd. 4th.yr.
gke'

CHM 1.22 1.24 1.29 1.3 8.6 104 10.5 104
PIM 1.17 1.22 1.27 1.3 8.7 10.5 10.6 11.0
COM 1.20 1.21 1.23 1.2 9.3 11.0 10.9 1.1
CHMS 1.13 1.15 1.21 1.3 9.2 11.0 115 12.2
PIMS 1.14 1.14 1.19 1.2 9.0 113 11.6 11.6
COMS 1.12 1.13 1.20 1.2 10.0 113 11.7 124

CHM: Chicken manure compost, PIM: Pig manure compost, COM: Cow manure compost, CHMS: Chicken manure+Sawdust compost, PIMS: Pig

manure+Sawdust compost, COMS: Cow manure+Sawdust compost
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Table 4. Changes of Light-Heavy Fraction in soil with application of different animal manures.

Light Fraction Heavy Fraction
Treatments
T-C T-N C/N T-C T-N CIN
mg kg’ gke'
Before experiment 36.6 0.8 45.7 7.8 0.7 11.1
Lyr. 60.0 2.8 214 82 1.0 82
CHM 2yr. 441.7 12.6 35.0 10.8 1.0 10.8
3yr. 397.7 144 27.6 114 1.1 104
4yr. 388.6 149 26.1 119 1.3 9.2
Lyr. 62.5 2.8 223 83 0.9 92
PIM 2yr. 467.2 124 37.7 104 1.1 104
3yr. 4373 13.1 334 11.2 1.3 9.5
4yr. 398.5 152 26.2 122 14 8.6
Lyr. 424 1.8 23.6 8.0 0.9 89
CcoM 2yr. 559.8 9.6 58.3 104 1.0 104
3yr. 570.3 115 49.6 11.0 0.9 122
4yr. 569.3 12.8 44.5 11.1 0.9 12.3
Lyr. 70.8 1.3 54.5 84 0.8 10.5
CHMS 2yr. 436.2 11.3 38.6 9.8 0.9 119
3yr. 436.5 12.0 40.5 104 1.0 104
4yr. 5124 12.7 40.3 109 1.3 84
Lyr. 89.0 2.0 44.5 82 0.8 10.3
PIMS 2yr. 496.9 10.8 46.0 10.0 1.0 10.0
3yr. 596.1 119 50.1 10.7 1.1 9.7
4yr. 612.7 13.6 45.1 10.8 12 9.0
Lyr. 70.5 1.3 54.2 84 0.8 10.5
COMS 2yr. 454.6 7.1 59.0 9.5 0.9 10.6
3yr. 672.7 9.0 74.7 10.1 0.9 112
4yr. 7124 94 75.8 104 1.1 9.5

CHM: Chicken manure compost, PIM: Pig manure compost, COM: Cow manure compost, CHMS: Chicken manure+Sawdust compost, PIMS: Pig
manure+Sawdust compost, COMS: Cow manure+Sawdust compost
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