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ABSTRACT : Application of dudge wastes into the field may help soil fertility with physical, chemical and biological
properties. Efficient use of dudge waste, however, requires an individual assessment of the waste products. A lot of
experiment into the organic waste-treated soils has been done for decade. However, sudies have not been carried out on
the assessment of agricultural soil by Basidiomycota. This study was assessed the influence of dudge application on soil
healthy in agricultural upland soils. The organic wastes sdlected for long-term application experiment in this sudy were
municipal sewage dudge (MSS), indugtrial sewage dudge (I1SS), leather processing dudge (L S), alcohol fermentation
processing dudge (FS), and pig manure compost (PMC). To develop the soil healthy assesment method, soil sampleswere
diluted by 20X with digtilled water. After shaking at 200rpm for 30 minutes, the shaked sample was mixed on PDA(Potato
Dextrose Agar). And serilized at 121°C for 20 minutes. Coriolus hirsutus (MK ACC 50560) was inoculated on petri-dish
incuding PDA mixed sample. After the media wasincubated at 25°C for five days, the mycedlial growth of C. hirsutuswas
measured. When the mycdial growth on sample media was compared with growth on media contained PDA only, well
grown media contained sample soil was assesed as healthy soil. The results suggest that the smple method by Coriolus

hirsutusisahandy way to assessthe heglthy of waste dudge-applied upland soils.
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Table 1. List of fungal strains used in this study
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Processing Sludge—treated Soils), 3824 (FS;
Alcohol Fermentation Processing Sludge—treated

Fig. 1. Organic wastes-treated lysimeter applied with four
different sludge wastes for eight consecutive years.

Strains Scientific name Habitats Host
MKACC 50118 Daedalea dickinsii Suwon, Gyeonggi-do, Korea Oak log
MKACC 50560 Coriolus hirsutus RDA, Suwon, Gyeonggi-do, Korea Forests
MKACC 51170 Agrocybe semiorbicularis Korea national arboretum, Gyeonggi-do, Korea Forests
MKACC 51496 Coriolus versicolor Y eogisan(Mt.), Suwon, Gyeonggi-do, Korea Forests
Table 2. Changes of chemical propertiesin soil by sludge treatment for seven successive years
Treatment pH OM T-N AV.P.Os Exchangeble cation (cmol/kg)
(Mg/halYr) (1:5) (gkg) (g/kg) (mg/kg) K Ca Mg
Control 5.1 8 0.6 176 0.14 0.42 0.28
125 5.0 12 11 739 0.07 0.64 0.36
MSS 25 41 21 14 1,491 0.09 0.39 0.24
50 45 27 2.3 2,256 0.11 0.43 0.27
125 4.9 23 16 360 0.10 0.31 0.21
ISS 25 5.0 30 2.6 567 0.08 0.23 0.16
50 4.8 49 4.1 820 0.08 0.26 0.17
125 6.5 21 2.3 34 0.05 244 1.25
LS 25 6.9 29 4.7 35 0.06 3.28 1.67
50 6.8 49 6.2 41 0.08 4.86 247
12.5 53 22 2.3 408 0.07 0.23 0.15
FS 25 4.3 37 4.6 717 0.11 0.29 0.20
50 39 57 8.3 1,057 0.16 0.39 0.28
125 6.5 15 1.0 647 0.29 2.17 1.23
PMC 25 6.6 23 15 1,184 0.45 247 1.45
50 6.9 39 3.0 2,139 0.74 3.42 2.08

* MSS : Municipal Sewage Sludge-treated Soils, 1SS : 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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Table 3. Heavy meta contents and yield of Chinese cabbage in soil used in this experiment
Treatment Heavy metals (mg/kg, 0.1N HCI Extraction) Yied
(Mg/haYr) Cr Cu Mn Ni Pb Zn (kg/pot)
Control 0.9 18 26.0 11 4.8 33 85
125 0.2 55 25.6 0.2 5.0 19.0 94
MSS 25 05 9.5 28.2 0.2 6.2 18.8 5.8
50 1.0 14.7 24.4 04 6.6 24.9 44
125 6.0 186.8 284 45 9.9 323 12
ISS 25 9.9 246.0 295 59 125 331 0.2
50 17.6 419.6 13.0 94 14.2 442 0.1
125 105 5.2 544 2.0 8.0 15.5 9.5
LS 25 20.0 35 831 18 10.2 27.7 8.2
50 49.1 39 162.9 3.8 12.3 60.1 7.8
125 0.6 57 23.2 0.4 3.8 39 7.7
FS 25 0.1 7.8 15.3 0.2 2.9 2.4 4.2
50 0.0 13.8 11.0 0.6 12 5.0 16
125 0.3 9.4 445 0.3 3.6 21.0 9.3
PMC 25 0.2 13.0 61.4 04 26 47.7 9.7
50 0.2 16.0 77.1 05 15 85.5 7.8

* MSS: Municipal Sewage Sludge-treated Soils, 1SS : 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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Table. 4. Mycelial growth of fungi on agar medium containing extracts from waste-treated soils

Mycelia growth (mm/15days)

Treatments
MKACC50118 MKACC50560 MKACC51170 MKACC51496
NPK (Control) 114 114 64 77
- MSsS 125 7 e 77 J T R
25 46 42 34 17
50 46 40 22 6
s 125 7 3 s
25 60 52 0 33
50 48 48 0 21
s 125 124 21 s 14
25 115 115 90 128
50 101 117 89 128
""" FS 125 e st 48 ;&
25 44 38 29 16
50 31 36 14 4
~ pPMC 125 113 13 9 .
25 109 110 85 108
50 121 134 81 113

* MSS: Municipa Sewage Sludge-treated Soils, 1SS : Industrial Sewage Sludge-treated Soils, LS : Leather Processing Sludge-treated
Sails, FS: Alcohol Fermentation Processing Sludge-treated Soils, PMC : Pig Manure Compost-treated Soils
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O MKACC50560 (Coriolus hirsutus)

O MKACC50118 (Daedalea dickinsi)

Fig. 2. Mycelial growth of fungi on agar medium containing extracts from waste—treated soils.
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Table 5. Mycelia growth of fungi on agar medium containing extracts from waste-treated soils

Mycelia growth (mm/5days)

Treatments
MKACC50118 MKACC50560 MKACC51170 MKACC51496
PDA (Blank) 85 85 46 85
""""""" - - T
MSS 25 76 74 44 74
50 75 71 45 70
""""""" 1 B T
ISS 25 46 40 41 40
50 28 30 38 30
""""""" % T
LS 25 77 81 49 81
50 77 82 51 82
""""""" T S Ve T R
FS 25 55 42 47 41
________________ S0 M6 s
12.5 79 85 48 85
PMC 25 80 85 46 85
50 82 81 52 80

* MSS : Municipal Sewage Sludge-treated Soils, ISS: Industrial Sewage Sludge-treatedSoils, LS : Leather Processing Sludge-treated
Soils, FS: Alcohol Fermentation Processing Sludge-treated Soils, PMC : Pig Manure Compost-treated Soils
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NPK-treated Soils(Control)

25 50

Municipal Sewage Sludge-treated Soils(MSS )

Industrial Sewage Sludge-treated Soils(ISS)

Leather Pracssing Siudge-treated Soils(LS)

Alcohol Fermentation Processing B .
Sludge-treated Soils(FS) |

Pig Manure Compost-treatad Soils{PMC)

Fig. 3. Colony morphology of Coriolus hirsutus (MKACC
50560) on media containing extracts from different
waste-treated soils.
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Table 6. Correlations between chemical properties and mycelial growth of fungi onmedia containing extracts from different
waste-treated soils

Stains Organic matter Exchangeble cation (cmol/kg) Yields of chinese
(gkg) K Ca Mg cabbage (kg/pot)
MKACC50118 -0.6137 0.309 0.483 0.494 0.866*
MKACC50560 -0.5247 0.335 0.638* 0.643** 0.883*
MKACC51170 0.080 0.453 0.777* 0.790* 0.554**
MKACC51496 -0.355 0.443 0.545** 0.568 0.703*

* 99% significance, ** 95% significance,
?99% negative significance, *95% negative significance.

Table 7. Correlations between heavy metals and mycelial growth of fungi on media containing extracts from different waste-

treated soils
Heavy metals (mg/kg, 0.1N HCI Extraction)
Strains
Cr Cu Mn Ni Pb Zn
MKACC50118 -0.082 -0.781 0.429 -0.689 -0.390 0.109
MKACC50560 0.087 -0.640” 0.549** -0.506" -0.216 0.246
MKACC51170 0.232 -0.688 0.687* -0.515" -0.357 0.339
MKACC51496 -0.039 -0.603”7 0.465 -0.5607 -0.365 0.276

* 99% significance, ** 95% significance,
D 99% negative significance, /7 95% negative significance.

Table 8. Ratio of mycelial growth of MKACC50560 and yields of chinese cabbage on media containing extracts from different
waste-treated soils

MSS 1SS LS ES PMC Control
125 25 50 125 25 50 125 25 50 125 25 50 125 25 50 (NPK)
Growth ratio* 91 86 83 54 46 35 9% 95 96 56 49 39 99 100 95 100

Yield ratio of
chinese cabbage* *

98 60 46 13 2 1 100 96 81 80 44 17 97 101 82 100

* Growth ratio of fungi (%)=(Growth on individual treatment/growth on PDA) X 100
** Yield ratio of chinese cabbage (%)=(Yield onindividual treated soilsyield on NPK-treated soil) X 100
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