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Basic study on the biological and physicochemical properties of burnt forest soil for the ecological restoration by organic waste

Young-Ryul Jung, In-Geun Song, Young-Jun Kim

Division of Biotechnology, The Catholic University, Bucheon, Korea

ABSTRACT

Forest soils were analyzed on their biological and physicochemical properties for the ecological
restoration of burnt forest soil using organic wastes and proper microorganisms. Three kinds of
soil samples were collected from undamaged soil (US), naturally restoring soil(NS) and artificially
restoring soil (AS). All soil samples were sandy soil and acidic soil, ranged pH 5.34~5.78.
Moisture content was higher in the soil of NS region. And the others were similar. Total organic
matter and soluble sugar were higher at the surface, generally. Heterotrophic soil microbes were
abundant at the surface soil of NS and subsoil of AS. Dehydrogenase, cellulase and phosphatase
activities were higher at the NS soil. Especially, Dehydrogenase activity as primary index of soil

microbial process showed high correlationship with moisture content r=0.90, P < 0.05).

Keywords : Forest Soil Restoration, Burnt Soil, Moisfure Content
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[Fig. 11 The location of the sampling sites in gang-nung province, gangwon-do, korea.
samples were randomly collected at 3 points in each site, and were mixed with

equal volumes. Soil samples were named as follows.
1) UST and USS, the top- and sub-soil of unbumt site(Site 1);

2) NST and NSS, the top- and sub-soil of nat

ural restoring site(Site 11);

3) AST and ASS, the top— and sub-soil of artificial restoring site(Site Ill).
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[Table1] The Physico-Chemical Environmental Factors of the Soil Samples

Soils UST USS NST NSS AST ASS
Sand? 68.3" 79.2 70.7 68.8 77.8 81.3
Fine Sand® 27.6 18.2 23.4 20.7 17.6 16.0
Soil Texture (%)
Total Sand+ 95.9 79.2 70.7 68.8 77.8 81.3
Silt & Clay® 41 2.6 5.9 10.5 4.7 2.7

Water content (%) 12.20

12.21 4.58 7.20 3.23 5.71

pH 5.47

5.67 5.78 5.71 5.34 5.47

Soils are described in Figure 1.
* Total Sand = Sand + Fine Sand

# 2.0 mm~0.25 mm, b 0.25 mm~0.05 mm, ¢ <0.05 mm

* Values are the average of triplicate.
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[Fig. 2] Total organic matter(TOM), soluble sugar and
S/O value of soils of three different sites. Site |
is unburnt forest, Site Il is natural restoring
forest and Site Ill is artificial restoring forest.

[Table2] Heterotrophic Microbial Population Sizes(CFUs) of Forest Soils

oMl Functional bacteria
Soils B . Fungi
acteria Protein decomposers  Lipid decomposers  Cellulose decomposers
UST | 1.2x10°  6.0x10* 7.5%10° 4.1x10° 2.0x10°
Uss | 1.0x10° 6.3x10" 1.5%10° 7.0x10" 1.0x10*
NST | 8.0x10° 8.0x10* 8.5%x10° 1.1x10° 3.4%x10°
NSS | 1.6x107  5.0x10* 7.8x10° 1.4x10° 2.8x10°
AST | 4.3x10° 8.0x10* 5.5x10* 2.2x10° 7.3x10*
ASS | 4.0x10°  1.0x10" 3.0x10° 6.5x10" 5.5x10"

Soils are described in Figure 1.

EoAE A <Al Bajai(ACPase; Acidic Neutral phosphatase) 2] &/do] =4 YERtaL,
phosphatase) ¢} &4 <At #3lla4 (NEPase; AIEAA] FEM= A it Ealasel &
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[Fig. 4 Enzyme activies of pH-dependent phosphatase
in  forest soils. ACPase, acidic  phosphatase;
NEPase, neutral phosphatase; ALPase,
alkaline  phosphatase. Sites are  described in
the legend of Figure 1.
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[Table 3] Pearson  Correlation  Coefficients ~ Among  Environmental ~ Factors,  Microbial ~ Populations
and Enzyme Activities Underlined Values are Significant with P<0.05. Blanks are not
Significant
Factors HENA®  LM° PM° FUN¢ MO® TOM' Ss? DHA" CEL'
LM 0.71 -
TOM 0.92 0.99 -
SS 0.87 0.96 0.99 -
SO 0.63
DHA 0.76 0.79 0.90 0.76 0.73 -
CEL 0.93 0.99 0.62 0.98 0.96 0.82 -
ACPase" 0.68 0.77 0.84 0.77 0.77 0.96 0.79
ALPase' -0.62

“Heterotrophic bacteria,

“Moisture contents,

"Dehydrogenase activity,

KAcidic phosphatase activity,

A e Aow eht 2k &

PEELEE

bLipid decomposers,
"Total organic matter,

iCellulose activitiy,

P il -
“Protein decomposers, Fungi,

#Soluble sugar/organic matter ratio,

ISoluble sugar,

'Alkaline phosphatase activity
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