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Abstract

We investigated the effect of continuous compost application on humus composition of soil particle size
fractions in a field subjected mainly to double cropping (upland and paddy crops) for about 30 years. Soil
samples were collected from two plots with different types of management: (a) F plot, chemical fertilizers
containing N, P, and K were applied; (b) F+C plot, chemical fertilizers plus compost were applied. Each
soil sample was divided into five fractions of three sand-sized aggregates, a silt-sized aggregate, and a
clay-sized aggregate by wet-sieving and sedimentation. Furthermore, coarse and medium sand-sized frac-
tions were subdivided into “mineral particles” and “decayed plants” by a density fractionation. Compost
application increased the amounts of total organic matter, humic acids, and fulvic acids in many particle
size fractions, particularly, silt-sized aggregate fraction. Those amounts were much larger in “decayed
plants” than in “mineral particles”. On the other hand, the degree of humification of humic acids decreased
markedly by compost application.

Key words: Compost application; Particle size fraction; Organic matter; Humic
acid; Fulvic acid; Humification.
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Fig. 1. Outline of particle size fractionation. CSA: Coarse sand-sized aggre-
gate fraction; MSA: Medium sand-sized aggregate fraction; FSA: Fine
sand-sized aggregate fraction; SIA: Silt-sized aggregate fraction; CLA:
Clay-sized aggregate fraction.
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Table 1. Percentage distribution (%) of mass weight in particle size fractions.

CSAC MSA? :
Plot - - FSA® SIA CLA® Total
MP DP Sum MP DP  Sum
F 31.1 1.1 322 197 09 206 14.1 21.3 11.9 100
F+C" 327 1.3 34.0 17.1 1.7 18.8 12.6 25.3 9.3 100

“ Fertilizers containing N, P and K were applied.
Fertilizers plus compost were applied.

¢ Coarse sand-sized aggregate (212-2,000 pm) fraction.
Medium sand-sized aggregate (53-212 pm) fraction.

¢ Fine sand-sized aggregate (20-53 pm) fraction.

I Silt-sized aggregate (2-20 pum) fraction.

8 Clay-sized aggregate (< 2 pm) fraction.

MP and DP stand for "Mineral particles" and "Decayed plants", respectively.

Table 2. Particle size distribution (%) fractionated by usual method *.

Sand
b .
- <
Plot Coarse (210-2,000 um) Fine (20-210 um) Silt (2-20 pm) Clay (<2 pm) Total
F 28.6 36.8 18.5 163 100
F+C 29.6 34.9 19.1 16.4 100

“Isolated after digestion of soil organic matter with H,O,.
b
See Table 1.
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Table 3. Amount and percentage distribution of total organic matter in particle size fractions.

g C kg! fraction

g C kg! whole soil Percentage distribution

Particle size fraction”

F’ F+C? F F+C F F+C
CSA MP 1.28 3.17 0.398 1.04 29 5.1
DP 246 222 2.71 2.89 19.4 14.0
Sum 3.11 3.93 22.3 19.1
MSA MP 1.00 1.13 0.198 0.192 1.4 1.2
DP 187 185 1.68 3.15 12.2 15.4
Sum 1.88 3.34 13.6 16.6
FSA 1.52 3.72 0.214 0.469 1.6 2.3
SIA 18.3 279 3.90 7.06 28.2 34.6
CLA 39.9 60.3 4.75 5.61 34.4 27.4
Total 13.9 20.4 100 100
Z See Table 1.
See Table 1.

Table 4. Amount and percentage distribution of humic acids in particle size fractions.

g C kg fraction

g C kg whole soil Percentage distribution

Particle size fraction”

F’ F+C? F F+C F F+C
CSA MP N.AS N.A. N.A. N.A. N.A. N.A.
DP 111 118 1.22 1.53 23.4 13.5
Sum 1.22 1.53 23.4 13.5
MSA MP N.A. N.A. N.A. N.A. N.A. N.A.
DP 61.4 112 0.553 1.90 10.7 16.8
Sum 0.553 1.90 10.7 16.8
FSA N.A. N.A. N.A. N.A. N.A. N.A.
SIA 7.71 21.3 1.64 5.39 31.7 47.7
CLA 14.8 26.7 1.76 2.48 34.0 21.9
Total 5.17 11.3 100 100
¢ See Table 1.
See Table 1.

¢ Not applicable because the amount of humic acid is very small.
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Table 5. Amount and percentage distribution of fulvic acids in particle size fractions.

g C kg fraction

g C kg™ whole soil Percentage distribution

Particle size fraction®

F’ F+C? F F+C F F+C
CSA MP N.AS N.A. N.A. N.A. N.A. N.A.
DP 73.6 55.7 0.121 0.152 3.5 2.6
Sum 0.121 0.152 3.5 2.6
MSA MP N.A. N.A. N.A. N.A. N.A. N.A.
DP 17.6 42.8 0.157 0.729 4.6 12.4
Sum 0.157 0.729 4.6 124
FSA N.A. N.A. N.A. N.A. N.A. N.A.
SIA 5.32 11.5 1.13 291 32.8 49.4
CLA 17.2 22.6 2.04 2.10 59.1 35.7
Total 3.45 5.89 100 100
¢ See Table 1.
See Table 1.

¢ Not applicable because the amount of fulvic acid is very small.
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Fig. 2. RF and A log K values of humic acids in particle
size fractions. F: Chemical fertilizers including N, P
and K were applied; F+C: Chemical fertilizers plus
compost were applied. See Fig. 1 for CSA, MSA, SIA
and CLA. DP indicates decayed plants. Rp, B and P in
the figure indicate the types of humic acids.
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