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The application of sludge wastes into agricultural fields has been increasing annually in Korea. In
particular, sewage sludge application has been widely accepted in decades. Sewage sludge application aid in
the recycling of essential nutrients and act as a source of organic matter improving the structure and
water-holding properties of the soil. The efficient use of sludge wastes, however, requires an individual
assessment of waste products. This study assessed the biological characteristics of organic waste-treated
lysimeter soils and develop its indicator to assess the soil health of organic waste-treated lysimeter soils.
Several analytical techniques more recently developed such as restriction fragment length polymorphism
(RFLP), phospholipid fatty acid (PLFA), and community level substrate utilization (CLSU) fingerprints
allow for detailed analyses of soil microbial communities. PLFA and RFLP was, therefore, used in the
study to characterize the microbial communities in soil without the need to isolate individual fungi and
bacteria. PLFA, RFLP and CLSU have been utilized to assess microbial characteristics of the lysimeter
soils with four different sludge wastes for eight consecutive years. Each of these methods was analyzed for a
different aspect of soil microbial characteristics. The study would disclose those methods yielded highly
reproductive results for each soil and allow distinguishing the soils based on the structures of specific gene-
and PLFA-pools more than CLSU fingerprints. PLFA methods, especially, revealed the same relative
similarities of the treated soils based on cluster analysis of the biological characteristics. Pig manure
compost-treated soil, however, was only the same relative resemblance among the three methods. These
results indicated that PLFA easily assessed the biological soil characterization.
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Table 1. Chemical properties of successive organic waste-treated soil.
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Fig. 1. The color development with incubation. Control : NPK,
PMC : Pig Manure.

7+eA Exchangeble cataions Heavy metals
Treatment OM T-N

A%k K Ca Mg Cr Cu Mn Ni Pb Zn

Mgha' Yr' gkg'’  gkg'  mgke' 0 1) — T SR NG & (G Ap——
8 0.6 176 0.14 042 0.28 0.9 1.8 26.0 1.1 4.8 33
12,5 12 1.1 739 0.07 0.64 0.36 0.2 55 25.6 0.2 5.0 19.0
MSS 25 21 14 1,491 0.09 0.39 0.24 0.5 9.5 282 0.2 6.2 18.8
50 27 23 2,256 0.11 043 0.27 1.0 14.7 244 04 6.6 249
12,5 23 1.6 360 0.10 0.31 0.21 6.0 186.8 284 4.5 99 32.3
ISS 25 30 2.6 567 0.08 0.23 0.16 99 246.0 29.5 59 12.5 33.1
50 49 4.1 820 0.08 0.26 0.17 17.6 419.6 13.0 94 14.2 442
12,5 21 23 34 0.05 244 1.25 10.5 52 544 20 8.0 15.5
LS 25 29 4.7 35 0.06 3.28 1.67 20.0 35 83.1 1.8 10.2 277
50 49 6.2 41 0.08 4.86 247 49.1 39 162.9 3.8 123 60.1
12,5 22 23 408 0.07 0.23 0.15 0.6 5.7 232 04 3.8 39
ES 25 37 4.6 717 0.11 0.29 0.20 0.1 7.8 153 0.2 29 24
50 57 83 1,057 0.16 0.39 0.28 0.0 13.8 11.0 0.6 12 5.0
12,5 15 1.0 647 0.29 2.17 1.23 0.3 94 445 0.3 3.6 21.0
PMC 25 23 1.5 1,184 0.45 247 1.45 0.2 13.0 614 04 2.6 477
50 39 3.0 2,139 0.74 342 2.08 0.2 16.0 77.1 0.5 1.5 85.5

MSS : Municipal Sewage Sludge-treated Soils , ISS : Industrial Sewage Sludge-treated Soils, LS : Leather Procssing Sludge-treated Soils, FS : Alcohol

Fermentation Processing Sludge-treated Soils, PMC : Pig Manure
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Fig. 2. Cluster analysis of the transformed data sets derived
from Biolog analysis, MSS : Municipal Sewage Sludge-treated
Soils, ISS : Industrial Sewage Sludge-treated Soils, LS :
Leather Processing Sludge-treated Soils, FS : Alcohol
Fermentation Processing Sludge-treated Soils, PMC : Pig
Manure Compost-treated Soils.
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Fig. 3. Cluster analysis of the transformed data sets derived
from RFLP analysis, MSS : Municipal Sewage Sludge-treated
Soils, ISS : Industrial Sewage Sludge-treated Soils, LS :
Leather Processing Sludge-treated Soils, FS : Alcohol
Fermentation Processing Sludge-treated Soils, PMC : Pig
Manure Compost-treated Soils.
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Fig. 4. Cluster analysis of the transformed data sets derived
from TGGE analysis, MSS : Municipal Sewage Sludge-treated
Soils, ISS : Industrial Sewage Sludge-treated Soils, LS :
Leather Processing Sludge-treated Soils, PMC : Pig Manure
Compost-treated Soils.
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Fig. 5. Cluster analysis of the transformed data sets derived
from PLFA analysis, MSS : Municipal Sewage Sludge-treated
Soils, ISS : Industrial Sewage Sludge-treated Soils, LS :
Leather Processing Sludge-treated Soils, FS : Alcohol
Fermentation Processing Sludge-treated Soils, PMC : Pig
Manure Compost-treated Soils.
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