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FA 3 BAo] 3l v, A st49 HEo] ofH Y Asty
A7F Yol A, A4 QP EC] EG AHAZ FYHL &
AY Af7F Wz Az 2 I3 o U
(Grey and Deneke 1986, Craul 1992). =AJel A ¢17ke} &3
ES I#Y £E9 FE/F FH3 gEtd B4 EGS
AR A& el Ash Atk (Gilbert 1989). wkA
TA EFE A o] &3ty A sl] 3t EA EY
< offisty] A =¥ #Alo] o] Fotet sk (De
Kimpe and Morel 2000).

EGE 4&A 29 nAE PAFA 228 AT
fF7180] ¥ ZH FHIELE A E FHd R AHA
o]t} (Atlas and Bartha 1993). B| &2 Eok AejA A &
HAZA FoT 4TS FYsy e, FE F71E9
o, ¥4 ©8 2 EYY A o #q3ty Atk
(Alexander 1977). EYRAEL 0|2 F 9 njh ERTH
A A 71F 9 E238E Bl S e}
A= 24, AT 2 4o tgEith oy EFY)
AE WA A7)+ acridine orange GA] 2}k & F&E |
AYOE FAFFE 7483 FHE 4 U3 (Hobbie ef al.
1977), B} E tAlE HEH O 2 B4 & A (dehydrogenase)
AL EA0) st} F7HE 4 At (Beyer er al. 1993).
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AE7t @kl 53] s Ade EFRIIEC] A4S A
I FEo) Tty RISAT (A o] 1993). £ =4 F
Y EYL MR 53 ATt WolM AE AR 3y
3R FTH (£ T 1998). Ly =AS orgd Bl
EFY B8 S nAEY AT 274 842 8
Ao F3HA A7t o] FojRAA XA

2 A TA9 g EFAM 23 EE
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19963 6] AESFAT} (Fig. 1).
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Fig. 1. Location of soil sampling sites (Mt. Myongji for rural
forest soil, site number 9, 10, 14, for urban forest soils, 8, 11, 13
for lawn soils, 4, 6, 7 for street-side soils, 5, 12, 15 for bare-ground
soils, and 1, 2, 3 for soils under pavement).
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2N #4% acridine orange B2 YGY JHAFHOE &
A 319t} (Hobbie ef al. 1977, Alef and Nannipieri 1995). HE
5 gL B 79 45 mL3} 313 homogenizer(Nissei
AM-DE 15,000 pml 2 2 ¥7+ A7 F o] e
1 mLE 10% glutaraldehyde 9 mLZ FA A ZI T} o} & 100 vy
3|48} 0.001 M Acridine orangeZ G413} 0.2 4m mem-
brane filter(Millipore GTBP)Z o} 73k & 1 filterE 490 nm
exciter filter(Olympus BP490)7} AZrd & & v} 2 (Olympus
BH,-RFCA)L 2 ##stith &n7A AMS image analyzer
system(Optimas 5.2)2.2 AA% F FA TS AF3Ath

2484 A 5= TTC(triphenyltetrazolium chloride) ¥
o2 ZA3 Yt (Thalmann 1968). AEY 3 go 007 M
TTC 3 mL& 7}3te] 30CE 24 A7+ v 5 F acetone S
o] &3y o Fste] T334 A (Pharmacia Ultrospec ME
546 nmol A FFEE FASATE FF &Y TPR(ti-
phenyl formazan)©.2 A Z3tAth
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SA] Eoke] B5ATA GHTE 0.5~108 pg TPF-g™
soil-day '9] Welolglom, £A A4, AT B 24 E
o] B2 is AT AYA A EGF vET £E0]
Aok Fig. 3). EANM YR T4 T EYS @52 Eh
L= 747k 599 0.5 pg TPF-g ™' soil-day '=A W3k
th B 24282 AT E FAFFS F9T 49
A3 BAE AAT (p=0.05) (Fig. 4).

EY S4n 04 g4o 2

AR £A EF) IR, AL B AT AlE 98
o) A% A Qoow oF 2% EY §712 B

2 FEEFLA FAS Fo 4R 2A7H AT (Table 2).
E%l FAETE FEEE 2 718 3 FOAT
A p=0.001)0) 7HLE, A& g AEdE Fo3 29 A
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Fig. 2. Comparisons of total bacterial numbers in the various
urban soils and rural forest soil. Vertical bar indicates standard
deviation (n=3).

Table 1. Physicochemical characteristics of urban soils in Inchon (Mean+SD, n=3)

Electric

. Water Organic Bulk . 5 o Temperature
Site content (%) matter (%) density (gom’) P OV pH (GaCl) - conductivity (C)
(mS/m)

Rural forest 414 18.0 0.52 5.1 4.1 6 18.1
Urban forest 19.7£83 6.0x1.6 0.94£0.09 54+1.1 3.8x0.1 9x15 21.1 1.1
Lawn 9.1£5.1 23+05 1.15+2.56 74402 6.710.2 13+12 252126
Street side 27£13 34107 1.18£0.26 6.5£05 51x14 11£32 274x17
Bare ground 5.0£2.7 1.3£09 1.33£0.05 7.0+£03 6.5£03 228 +2204 294425
Under pavement 85+13 2.0+08 - 7.0£0.0 7.1£03 14£90 25.7+1.7

! soil: water=1: 2 (W/V), :

soil: 0.01 M CaCL=1: 2 (W/V)
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Fig. 3. Comparisons of dehydrogenase activities in the various
urban soils and rural forest soil. Vertical bar indicates standard
deviation (n=3).
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Fig. 4. Relationship between dehydrogenase activity and soil
characteristics in the urban area.
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5 AP 223 A AS5E
Hp=0.01)0] UZIT} (Table 2, Fig. 5). 1Y 9 g5a

Eh BT e 2AHE EYsEE 54 FoA @A pH
(CaCl)$t ol &9 2F3(p=0.05)°] 3Tt (Table 2, Fig,
4).

A 4] WAy 9 sle] Ege —-—Hh}—r(TBN cells
R B viAe FLT #HRN0ZE FIETH
(OM, %)o} A = .2 = (Table 3), o] #A 2] 3742 ofef
o} 7

TBN = (-3.771 + 11.668 OM) x 10’

‘L I}

of R¥dl oJet] FAZT Wold 82%E 4T

=2 M
oM, EAEYY FALETE ESR7IE -40}01 an %3
gE Tee ¢ F AN
TE Eoke] gahEA BAE(DHA, pg TPF-g~ soil-
day )l FFE MAE FL¥ 8742Q02E pH(CaCl)
(%)°l A E UL (Table 3), o] #A S AL ol
Z

DHA = 20.695 — 2.382 pH (CaCl,)

ol 280) 5o g5
% % 99441 AN 4

§ 4 BAE Wo|o) 26%E AT
_“-”M o5 sk

3

= 2

AH BA EGZ AR 2 ESFHe e 558
=94 4 s A2
wekM syt FX1E0) FFo) FUHEe weky MR
7} 7+A 3t} (Forth 1984). 181U EA M= Brst R E 3}
Sl 9] 5] Escko] A4 (compaction)F o] 7HE T} 2718}
=, 53] g EGY o 7jA = 2@ 9std ¢S
E¢o] grhale Ay (Craul and Klein 1980, Jim 1998). &
ATAAME 53] AKHLE g¢o] 7HEIAY de +5%

Table 2. Correlation coefficients between physicochemical characteristics, dehydrogenase activity, and number of total bacteria in the urban

soils of Inchon

B C D E F G H
Water content (A) 0.90%** —-0.82%* = (.77%** -0.52* -0.17 0.84%%* 0.27
Organic matter (B) —0.87*%* —0.74** -0.60* -0.19 0.90%** 0.39
Bulk density ©) 0.82+* 0.74** 041 ~0.76** -044
Temperature (D) 0.53* 0.25 ~0.73%* -022
pH(CaCl,) (E) 0.35 ~0.63%* -0.51*
Electric conductivity  (F) -0.19 ~-0.06
Total bacterial number (G) 0.54*

Dehydrogenase activity (H)

#p=0.05, **p=0.01, ***p=0.001.
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Table 3. Results of stepwise multiple regression on data for the effects of total bacterial number and dehydrogenase activity on

environmental factors of urban soils in Inchon

Variable Parameter estimate Partial R® Model R Significant level
A. Total bacteria number
Intercept -3.771x10’
Organic matter 11.668 X 107 0.8187 0.8187 0.0001
B. Dehydrogenase activity
Intercept 20.695
pH(CaCl) -2.382 0.2584 0.2584 0.0444
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1.0x10° . o -
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Fig. 5. Relationship between total bacterial number and physicochemical characteristics in the various urban soils.

3 22 YA A 7HEEs} w9 E kT (Table 1). =219} A
2t EgelMe 57}*3, Frd R e Fael £%
S Eth @ A2 DA EolA FH Y EGR
o =%=H 53] LW ol A E kT (Table 1). o= EANA
T A el Hlste] FARE ZAANT) e s8] $EdA

%Y ESY FETF] A ¥k o Table 1) =4 €
A(heat island) #Fol) st TA] EGlA A2o] £ A
S8 AZET (Craul 1985). EF B4 FEFFS &4
Aol HAx AHge 50% FEolnem =4 ITpd,
WA, 7t2F ESdAE B AU (Table 1)

EA EFY 83y EA42 EY ElAe 4F 2
B9 Y3 94 59 A71E FHF HojA AdA %
T OEA eyt A ESY pHE A4EA EY 18t
of =4t} (Table 1). YHHE 02 Al E AZE9] Ad

ES A7) AMAE 2ol FajdgolM frid dad
it FH AT t% @3} Ao (Gilbert 1989,
Jim 1998). ¥ide] =AM wiEEE FAsEH 2o
o o3 Aulel 2t o3 dZE vt 01‘— AE
gstd Z0E AA4ET U BA EA ALARG
718 §F2 Hou EQY Fol2F<S UrE}LHt 74
EEE ERTH (Table 1) ol& EA M E FHAXES ¢
A 5 A& 712 FEFCl L A L P 93y
7180l AAH EY #71F §F2 dou =A 1A

2999 97 AP S BBA $Yo] BE A0 T B
A,
AR T4 BN FARSE dwHez ByH 10

~10° cells/g(Mishustin 1975)<} ¥ 9jd] —i—é} on, Eok
7H7 Ado] AEFE FAstE A0 BE el thFig.
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A FART AL AR Az

EQY @F2R4 BAEE EY A E 842 U

= 2339 xEe AeZ BIHT 9ok (Ross 1970,

Garcia ef al. 1997). 2= 13H 9] TA BN G448
& BHEE ofAZE IR W EYS As HYA E
B3} A Fol7h YA ARt (Fig 3). BB W44
gyd o3 oA 23 4 B4E Wold 25%E
Adsts Eok Arutol 393 37 golos MARY %
AHE B7AQQ0 B = TA] EQX BFrEs BAARY
o U F2F 29¢ BAY F YU (Table 3). 1
HOZ T o 74]% 102 7H A 2 Sl A B A
AL 77180l B FE0) Hom 49 S4] e
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Physicochemical Characteristics and Microbial
Activity in the Various Urban Soils

Kong, Hak-Yang and Kang-Hyun Cho
Department of Biology, Inha University, Inchon 402-751, Korea

ABSTRACT: Although urban soils must be well understood in order to ensure their conservation and
optimum use, these intensively managed and disturbed soils have not been extensively investigated up to now.
Urban soils from forest, lawn, streetside, and bare ground and under pavement in Inchon had high bulk density
as a result of widespread trampling-induced soil compaction. The various urban soils including forests showed
lower water content and higher temperature as compared with rural forest soil. Chemically, soils from urban
areas had an unusual neutral pH and low organic matter content. Total bacterial numbers in urban soils was
only 5~50% of that in the rural forest soil. An analysis of stepwise multiple regression revealed that soil
organic matter was the most important predictor variable on total bacterial number. The dehydrogenase activity
of most urban soils was not significantly different from that of rural forest soil, whereas the microbial activity
of soils under pavement was lower. Our investigations show that inadequate organic matter of highly compacted
soils has adversely affected the abundance of microorganisms involving nutrient cycling in urban soils.

Key words: lDehydrogenase, Disturbance, Organic matter, Total bacterial number, Urban soil




