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Effects of Paper Sludge Application on the Chemical
Properties of Paddy Soil and Growth of Paddy Rice

1. Effects of Paper Sludge Application on the Seasonal Variations of Humus
in Paddy Soil

Jong-Soo Heo* and Kwang-Sik Kim**

Abstract

To investigate the effects of paper sludge on the seasonal variations of soil humus, paper
sludges were applied to the pots at the rates of 600kg/10a which was either preadjusted C/N
ratio to 30 : 1 or not adjusted. The effects were compared with those of control.

1) The contents of ether soluble materials, resins, water soluble polysaccharides, hemicell-
ulose, cellulose, ligno-protein, humic acid and fulvic acid were higher in the sludge treated
soil than in the control, furthermore, the content of ligno-protein had positive correlation
with that of organmic nitrogen in soil.

2) Optical density of UV and visible spectra of humic acid obtained from all the treated
soil was decreased with increasing wavelength. In functional groups of humic acid, phenolic-
OH/alcoholic-OH ratio was slightly higher in the sludge treated soil than in the control. The
types of humic acid in all treated soil were P and Rp types.

3) The infrared spectra of humic acid extracted from the soil were characterized by main
absorption bands in the regions of 3,400cm~!(H-bonded OH), 2,900cm~! (aliphatic C-H stretch-
ing), 1,630cm~! (aromatic C=C and/or H-bonded C=0) and L,050cm=-! (8i-O of silicate
impurity).
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Water soluble’

Treatments 5 ?';sins . - polysaccharides
25 48 111 Bys aller trealment o 8 111
NPK 21.6  20.0  19.0 202 247 203 68.4 34.6  35.5
Paper 600 26.8 636 7.8 201 258 253 133.0 245  50.5
sludge 600 (C/N) 94. 2 63.3 51.0 222 231 522 86. 6 37.6 37.0

Hemicellulose Cellulose Ligno-protein

Treatments 0 “Days  after treatment . B

A e - Y | D S B S
NPK 84.5  98.5  78.6 96.4 102.5  80.6 1,084 936 954
Paper 600 155.4  136.1 196. 4 160.4 143.1 207.5 1,784 1,966 2,034
sludge 600 (C/N) 121.1  192.4 210.8 172.4 1343 22L.2 1,995 2,346 2,586
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Fig. 2. Relationship between ligno-protein and
organic nitrogen contents in paddy soil
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paddy soil (Unit: mg/100g) Humic acid

Effective Maximum Young panicle Harvesting
Treatments tillering tillering formation

stage stage stage time
NPK 202 247 338 293
Paper 600 318 360 720 518
sludge 600 (C/N) 278 315 415 325

Fulvic acid
NPK 431 459 325 405
Paper 600 371 461 360 738
sludge 600 (C/N) 489 522 506 852
Humus (Humic acid--Fulvic acid)

NPK 633 706 663 698
Paper 600 689 821 1,080 1, 256
sludge 600 (C/N) 767 837 921 1,177
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Table 3. Seasonal variations of PQ 9%, RF value and A logk of humic materials obtained

from paddy soil

PQ %
Effective Maximum Young panicle Harvesting
Treatments tillering tillering formation
L o o stage stage stage time
NPK 68. 9 55. 3 65.0 52.6
Paper 600 52.7 63. 2 54. 4 52. 4
sludge 600 (C/N) 68. 2 62.8 99.5 54.7
RF value
NPK 20.6 13.3 : 12.7 19. 8
Paper 600 13. 4 10. 3 6.4 4.7
sludge 600 (C/N) 12. 4 10. 2 13.9 10. 1
A log K
NPK 0.70 0.71 0. 66 0.70
Paper 600 0.67 0.71 0. 66 0.75
0.72 0. 66 0.77

sludge 600 (C/N) 0.71

Table 4. Seasonal variations of humic acid/total carbon, fulvic acid/total carbon and
fulvic acid/humic acid ratio in paddy soil

Humic acid/total carbon (unit: %)

Effective Maximum Young pz;.nicle Harvesting
Treatments tillering tillering formation

stage stage stage time
NPK 17. 2 21. 2 29.9 24.8
Paper 600 21.6 29.2 58.0 41. 4
sludge 600 (C/N) 20. 4 23.5 36. 1 27.3

Fulvic acid/total carbon (unit: %
NPK 45. 3 39.2 28. 8 34.3
Paper 600 11.6 21. 2 29.0 59.0
sludge 600 (C/N) 13.8 38.9 44.0 71.6
Fulvic acid/humic acid (unit: ratio)

NPK 2.13 1. 86 0.96 1. 38
Paper 600 1.17 1. 28 0.50 1. 42
sludge 600 (C/N) 1.76 1. 66 1. 22 2.62
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Fig. 3. Absorption spectra of humic acid obtained from paddy seil
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Table 5. Functional groups of humic acid (Unit: me/g. H.A)
Total Hydroxyl Phenolic*
Treatments Carboxyl -
acidity Total Phenolic Alcoholic  Alcoholic
NPK 7.5 4.5 3.5 3.0 0.5 6.0
Paper 600 7.3 4.0 3.7 3.3 0.4 8.3
sludge 600 (C/N) 7.2 4.2 3.5 3.0 0.5 6.0
* : ratio
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