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The Distribution of Soil microbes in the Mt. Wolch'ul

by
Ahn, Young—Beom, Dae—Yeong Lee and Yong—Keel Choi

Department of Biology, College of Natural Science, Hanyang University

Abstract

The author surveyed around the Mt. Wolch'ul and examined both soil environment and microbial
distribution.

The results of this experiment are summarized as follows.

1) The average pH value of the experimental soil was 6.18 and moisture content was 22.96%.

2) The S/0 value (amount of soluble sugar/amount of total organic matter) in soil was ranged 0.00059
~0.00305. '

3) The population size of soil microbes under the various vegetation cover were decreased in order of
general bacteria, general fungi.

4) The total population size of bacteria were ranged 1,055~6,653X10° cells per gram dried soil and
cellulolytic-bacteria were ranged 570~5, 479 X10° cells per gram dried soil.

5) The total population size of fungi were ranged 17~1,100X10% cells per gram dried soil and
cellulolytic fungi were ranged 5~310X10° cells per gram dried soil. '
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83k, 7T 7.98kk) o 2 AW AtA| ) BFA £ &3l Atolth, EAE o}F EGH EGUAER
Fojd EF AeshAQ ZdeA 478 url A9 glemz FH(1988) RAME AT
<Ztete] A9 EGu YR A3 HEe itFH oz ofd 54 N 03 EG0| A ] B (gt
%, 1969, 1975), d214 WY& B9} 1%, B (&, 1975 B &, 1974) 2% 47, EhH &
N8 B3 £=(£ &, 1967), Hfa 8 A7) ER X E 1982), IR ER £
(2, 1972; B, 1981). 281 ARESS FAH 23 A5 Wi I3 I7(2F, 1972, 1973, 1974),
AL B EYRA T EYv| A B3 AT(E, 1982) ¢ = Ed A H=el BT fAkg AT
(%, 1982)7F AATh
S Al ek FolH A Qe AEiA Abele] Xo]A F WY 7]zt g D& wodt i HopF
S #3 ATF(E &, 1982), V= BFY SEN Y ESH ESUA S| E¥Eo) A AT (&
% 1985), AT HUAY Y Bk EYUAE Exo B AT(E, 1987)9olE A ok
B d7E 95499 53 JAAY e EFS AYse EX 84 839 EGHAES 23 =7
2 Afa oS Ad v EY 23 2718 2AEE A= vastyeh. B3 G4 B des YA
© 544 3F(soluble sugar) 9} % F-71 8% (total organic matter)] H & ALl R4 £85S 7}
A A& FZ7|9 4% FAX o] AR S/0 valueE EFA A T =2 733t Biolog-ical
Index®] 7Fs A& =98l a ofg] Y9 oz Aoz A% Mia Bof TR HE 2o A9 o
Z, 383 5% cellulase activitys Ad TFY Ego F3 siteS S84 stgh
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1988'd 7€ 26U HH 31U 642t AT AL A Q' DEA A G 2] R wa}
A EFEES 137G AFsRon gdAg 2 X9 HEFEd 4L OgF 21 7 sited] HXE
Fig. 19 EA1E ube} £l

rl

Site 1 ; 22T Pinus koraiensis . Site 8 ; A% Pinus densiflora

Site 2 ; WEUF Lespedeza bicolor Site 9 ; B Chamaecyparis obtusa
Site 3 ; W F Castanea crenata Site 10 ; TFUE Staphylea bumalda
Site 4 ; YT Prunus serrulata Site 11 ; E9YF Platycarya strobilacea
Site 5 ; BMUF Celtis japonica Site 12 ; 23T Quercus serrata

Site 6 ; AT Cryptomeria japonica . Site 13 ; JM Miscanthus purpurascens
Site 7 ; ZBU Sasa borealis

2. BRRHS) R4
EFARE B2 23etc] AAAQCH 7 Sitevtt 0o 2ole] EEES SEE 75 FES A3
st

3. 1IEEREEe] WiE
AT EFNEE &2 Tl 2mo] A (sive) = A F 2421 ¢S HH3t] Morgan® 902 EF&
4§ dof EAstg e EFAHANY B2 A E 7H5317] 9% biological index® S/0 valueS A4t
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Fig. 1. Map of the experimental area.

st 1 7bs S =9sth
Q544 F579 I EYFHENS Anthrone WH.O2 WH3-A]F] 2 625nme] 33l Al 4| A 2

Q% 4718 24 EF1gS 33t Walkeley¥] B0 2 71585 A7] 5 625nme] sgol|A] &
R AAE o] g3t SASYT
@ EY 2% @AM AF2AE A8t ELE 10em Aol SAs AT

i°.L

@PH’] 3 I ESH T8 FH4E 1122 345t ARG F pH meter2 FASFHATH
@W5E I ARUNN EFAZY(E, 196%)9 3te] FFE AT WL ez Fagh

4, TIERREYIRES] WIE

EGUAESY 73 e YA Tgeneral bacteria)# LukFF(general fungi)9 F Az 245
Pgom o]% = Mgk B nAE FRE Folry] i) nAE] B WRoA £849 FHUA
Carboxymethyl cellulose(CMC)E A 718] £ WA A 428 Hf2 EuAEY NALE deg 3
3tth

nAE FHE S AT 2 A 249 wig 23L o3 2rh

@CQH]‘H]EE P ZF4 1409 glucose 10g, NaNO; 19, NapHPO,1g, KCl105g,Fe Cl30.01 g, Agar
20 g & £33 FF3te] 243 BF Petri-disholl B @=L 1071~10°0.2 A sl HEea 01T
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9] 2710 A 4827t i ¥ F colonyE ASHHAT . -

@64 Baj) Al 1 575 149 Carboxymethyl cellulose 10 g, NaNO3 1g, NagHPO, 1g, KCI
0.5g, FeCl; 0.01g, Agar 20 g & % 9Fste] F£H& B Petri-disho]l E& dg4-& 10°~10°
oz FA3te FFsA 30£1CY 271614 48413t W Fd & colonyE AT

@ LWEH 1 EFT 149 glucose' 20g, (NHy)pSO4 2.8g, NaNOs 1g, KoHPO4 19, MgSO4 -
7H:0 0.5¢g, KCI 0.5g, FeSO,:T7H,0 00lg, Agar 20g 2 &3ty @Y §F F13) 23
Chloramphenicol 1 g & ¥¢] AR AL Fu)sl1 349 EFHNL HFsho] 25£1T) G714 5
A7t Wi FS F colonyE ABHATH

@AFE B3l oF 1 F 7 14 Carboxymethyl cellulose 20 g, (NH,)2S04 2.8g, NaNO3 1g,
K:HPO,1g, MgSQ, * 7H,00.5¢g, KC1 0.5g, FeSO, + 7TH;0 0.01 g, Agar 20 g & E3sle] EF e
% %%3] 243 Chloramphenicol 1 g & ¥ AR AL FH|3t F48 EFHGFY S F T3 25+1C
o] g-27]o|l A 547k MlFe F colonys ASIATH

1 wlAEe] AT 27) ,

Y4 A A A FF/0 ME ESRE 13799 v E M7 2715 itAl T (general bateria)
3} AukF 5 (general fungi) & T3] AR, 7 groups] AHF4 B3l n|AE2) v &L AR A3
& Table 19 FEAI3}IFE T

1) EGuAEY F AATY =7]

AutA 7o & MATY 275 1.055~6. 653 X10° cells/ g dried soil®) & B Fn] dulgFe &
MATZE] 271 0.17~11.00X10° cells/ g dried soil %< YePATh .

ESUBEES] MAT FEE ALt dotze) S AeaA ZAHE 5, 1982) AdolA BogFE= ¢
AT 7 10~10° cells/ g dried soil, ¥HaH+= 10'~10°] B3] B o, B AFo] A A Y
A G289 A ARAEE 110, BT FE AS A & U, 93T (E, 1982), ¢=
g9 A (g &, 1082), slM4H(E, 1987)9) ESA A v S dFFot AT A &
AR EE B T3 gtk B A 2AF ARGl A ditAlFo] At Fro oF 10 o) &2
#& Y e oA R HolF(E &, 1982), HATE(E, 1982), 9% e 92 FE(#t &,
1982), HMALH(EE, 1987)9A BoE AT} w$- KAt

2) Aid 2o B AR ANT 27

EFAEANA A2 BA 3l 7|9G3le RS A4 3 v EE AL (cellulose) 22 3
A (polymer) & E= (glucose) o1t 3 (fructose) 7 22 GFA 2 FT  J& UAE 2R A2
271 4t EGUYEF £23t Ao & He/do] Ah(Robert, 1982; Steubin, 1974).

o]l o] F2 HAf4 ¥l 52 A 1A Z(cellulolytic soil microbes)& W2 ZAoH, /AAEY =
7€ 784 B Foll vlFE S 5, 1985) ESFANA GG FAF HH4 B2 2 5o FHd=
G HlEstEz Aid F3leE Ad HAE AATEE 2ABIGT

Y& AG 9 A4 Bl es Ad AT FEE AYEAE, AFFE 5. 70~54. 79X10° cells/ g dried
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soil®] £FE22 F AT 52.38%°] @Th TFFHE 0.05~3.10X10° cells/ g dried soil®) FFo2 &
AT 44.08% & HER L §lof AlTFs} FF7 HEo] H&EA ey

dHx9) A4 AEF 64.5%, 77 36%7H A4 BolleS Ad Aolx, 85 @ AZ dx9
ASE ATFE 45.4%, FF 15.2%9] £E22 vEhton, 44k 7S AT 75.8% S TF) 54.
5%9 =Fo 2, Huite] B AT 55.18% S THS 69.5% 9 +Eo= el thE 2|97 6] s
2w, AT A 2948 BHZERT 21 S5 Q2 £X9 A$ET 58 5322 g 9%
AL A Baled A AlFFS T/ vgo] HlxE FEOAT F AATE T2 Ao AF4 23
52 A AFE7L108 o4 53] E7] WEo] EFel A BAEs] yloshe YT A
=9 AFF7 FREY 2ot e A fAH et )

Table 1. Population size of soil microbes in the soil of Mt. Wolch'ul (Cell No.X10%/dried sail gram)

Microbes General bacteria . General Fungi
Site Total No. | Cellulolytic bacteria(%)| Total No. Cellulolytic bacteria(%)

Site 1 2,029 1,645(81) 1,100 310(28)
Site 2 2,091 1,553(74) 17 16(92)
Site 3 1,235 570(46) 89 59(66)
Site 4 1,774 ) 1,254(71) 32 7(23)
Site 5 3,193 619(19) 46 16(34)
Site 6 6,653 5,479(82) 26 16(60)
Site 7 3,234 956(30) 38 20(53)
Site 8 1,899 1,389(73) 107 45(43)
Site 9 3,683 590(16) 62 53(85)
Site 10 2,978 993(33) 26 - 5(20)
Site 11 3,439 826(24) 35 8(23)
Site 12 1,055 982(93) 74 22(30)
Site 13 6, 286 2,422(39) 75 12(16)
Mean 3,042 1,483(52. 38) 133 45(44)

2. BB 714 A 45 28

ZAA e 924 Aol £713 873297 714 #3e0e) FAXE Table 29 2T

B9} eE= 16~20.5C 2 eI, Site 3, 8 Hlad AEHF o2 F43td Ao ArRH, v¢
42 EFAEY] EFo] 7IthErh

E9Fe] pHE 5.8~6.72 Uelton o283 £5 X4 Jok&Z(pH 7.2~7.5) Hrbe B2 @it H
AZE(pH 6.8), 9= A =X (pH 6.3), FFERF(pH 7.0) 2= ¥l FEolv HFG4H(pH 5.1~5.9)
o} e AH(pH 5.83) Rrie B #%S UEhdTh ‘

U] g =20 A4 pHrt QAT S 34, TF) A% pH7F4.5~5.5 11 AL 2Ads) 2 W,
282k Folze] vl BF R Be) B zAL AR g vk g LutEF Hl&o] 1011 AR 94
o) 5011 42 A2k golZe] A9 100 : 1906 B]&) 10 : 1o]h= ul¢ £ £E& Bole A2 pH
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3[;

o] JakS 7Fe 3] Axle) FUHE &, 1985). o3 e pH & dukd®e A d 7iAE 2717} =11,
EgdSol A HEE goog duky o] Hla] et {e rdq=st Frh

B9k e 2.9%6%E TR B BATTH 22.2%, = A2 HE EY 21%, U
16.84% (2 &, 1985)¢} Bl o w4523k X8 Ho|¥ X4t Hole] 31.48% (F &, 1982), ¥ ite
45.17% Bt 3 X5 2tk o)Az 48 A Y 2 Fxo g Zolz AT & glon Y
A (naked area) 2F-E F4 A7)0 0| 27|7k1] EY &% A" f7189 §3 288 /M7= A
o2 SMEth EGY F4Fe dutFo g 50~75% FE0| FAHE ESSFNA Ho HEEF 7
£o] fAEE Aoz BaE v Alexander, 1961). o]Adl H|Fo] HH, B AL ARG €&4 Ao
= ESTFE0] 22.96% = gol U9 AETA Fgo] X2 F Ue 20L ZFA 2R BESFF
€2 2o A8 24 4R Ge AE A9 FRA AelFAAZF e Aoz BAZAT. AYE= 6| s
2 f Site 4, 13914 31.87 39.712 718 L Site S € F A 7 AE A zHgo] s dojte
xXoz 458 4 Uth

Table 2. Measurement of environmental factors in the experimental area

Env. factor | Temp.(°C) | pH |Moisture Free soluble Total organic S/0 value
on July content(%) sugars matter
Site mg/ g dried soil  |mg/ g dried soil
Site 1 18 6.4 20. 67 0.0335 56. 98 0. 00059
Site 2 18 6.7 25.63 0.2248 104.07 0. 00216
Site 3 20.5 6.35 9.72 0.0798 53.83 0.00148
Site 4 18 6.2 31.80 0. 2001 167.16 0.00120
Site 5 17.5 5.9 24. 05 0. 3147 +103.23 0.00305
Site 6 18 5.9 23.34 0.137 104.10 0.00132
Site 7 18 6.15 16. 82 0. 0807 28.85 0. 00280
Site 8 19 6.1 18. 66 0.1372 73.52 0. 00187
Site 9 18 5.8 22.07 0.1882 95.47 0.00197
Site 10 18 6.1 22.42 0.2288 90. 74 . 0. 00252
Site 11 18 6.05 25.55 0. 1026 98. 05 0. 00105
Site 12 18 6.55 17.99 0.1004 111.45 0. 00090
Site 13 16 6.10 39.71 0.4813 190. 08 0.00253
Mean 18.10 6.18 22.96 0.1776 98.27 0.00180

3. B AE3} §71E $Fake] A

B9 #7158 &FL Table 29 YehiAch ELP|AES] gigdog ARF o2 o] 45 FAQ
Aol A Hd2 875 = el 84 FF(soluble sugar)®] EFF Tk 248 Bk oy zol
B 719 &% Aol wl$ =ZA JeRdTh

FEA TH EGU 29L& 284 EF9 starch, cellulose, semicellulose, lignin, gum 0] 4424
EileS Ad EFUAE A 2alEo] felde 22 2 e Aoz Ed)d 2HH &
7189 §Fa 224 2% E (auto—chtonous soil microbes)e] #3 FRo| Q)M FHoEE= Aoz
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Fig. 2. Correlation distribution curve in accordance with S/O value and population
size of cellulolytic microbes.
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a2 A QtHGray e al, 1971). Tk Edl #4-8 F F71834 40 FF2 2ds) £ Fat 3l
t}. Table 2014 =84 25 YFFL17.76 49 equivalent/ g dried soil2 FHAe] 79 117.66 4 9 »
YATE 100,349 , $5 G A = 32.549 , BrE B& gg ey B9 atke] 18144 9, A
2 golZe] 511 #g Roh= wm3 4L gk Jehdl ol2R B A ARG 4543 dde] £84
Do B EGUGA EdEge] SEetA o] R A givknE B F glom A A A £,
Ho|HAFo|F RAE & F Urh

E%d 4" & F712 %L 98,27049 equivalent/ g dried soilZ Wel=w] o= B¥4te] 90,550
#g 3} 8)&8 $Fo|X)gk, R Ak ol 243,600 49 , HATE 104,00049 , FHAF 225,00049 3} ¥
T 2 AL WS G 5L HAFH glon, o2 AL Hhia Bl S Ad EGUIAEC] Hol
EA8te] §71 8L B 44 BFE HINATE Aoz A48 ¢ Atk 1YY £84 B3R ¥
gto] Bl@ ksl R 2 Ak slolZ Rt A F o2 Yo ghs Bl Ao g Hol g EY &8 F fU1E
ol Aty A4E 4 Uvh :

A 718 S5 th$ $84 B 8] (S/0 value; Choi, 1982, 1985)8 A B H7F3ke] 0. 0018
= gake] A% 0.02125, YA TEEE 0.00969 vlmd w B APA L e e Zont, A4t Hjo}
Z9) 7% 0.00212 H]&dh g% Ft o2 Jx Bk A 0.0003, G4 ZA$-E 0.0005¢} v as) B

L g Jehl 2 Uk S/0 valued] #2 2 5 AHANA S48 ESEAEE Uehd & e
parameter2 -8 4 Ivh(#, 1982, 1985).

EZ AY ARG S/0 valuedt ZF B3 18] PIAE ANAT TEE vlas] BE JA AA T F=27t
Z £2(E£73] cellulolytic microbes) S/0 valueZ} A2] Hl# Ao 2 FoldL & & Ut} o83 o= v]
Fol EF YA f71E E8lsg Ad rlAE AT 72 € EFNEAY 72 75E 843y
S/0 value7} 311+¢] biological index® #8482 & ATHE %, 1985). '

S/0 valuest 23+ £38) Pl &9 73 27199 FEBAE Fig. 214 BAFT, 0|24 S3E ==
Aol A ZFo) e 4 59 EFNEHA 729 71%5S dE5n 54 g EFAEA oA B
AEY BEF 715§ F932A vt S/0 valuedt A4 £ HAE FH 9 correlation coefficient
S/0 value?} cellulolytic microbes$t B & A AAAE & 4 JEF computer(model : IBM—XT)E A

?4-0.0 a -
v 4 X : §/0 value
35.0 'E Y : Moisture Content
: x Y = 0.1591X + 20.0881
30.0 - r = 0.1704
¥ 25.0 4 " *
N ¢ .
7 »
2 20.0 o .
Q ” d
[ “
g 15.0 4
2
[0}
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5.0 1
0.0 rrr T T T T T T T T e T e
0.0 5.0 10.0 15.0 20.0 25.0 30.0

§/0 VALUE (1/10000 mg/g dried ssoil)

Fig. 3. Correlation distribution curve in accordance with S/O value and moisture content.
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Fig. 4. Correlation distribution curve in accordance with moisture content and population size of cellulolytic

microbes.
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2319 correlation coefficient® T8 HSITHFig. 2).

S/0 value$} total cellulolytic microbes( @Rk T+ Ak 7] A f4 &3l v E A9 7)) Atol 9]
ABAFE —0.20496, LeATFS] Afd Ed5S Ad FAH S/0 valued] Z5-€ —0.1755(Y=—0.
2940X +20.1310), TFH< A% —0.476(Y=—0. 0497 X +1. 3493) 0.8 HFE o] 32 SEAAA B

Z== S/0 value$t & Af4 EsTA Atole) ARAFE 0.769, AWHAIFNA 0.700, LrtEFelA 0.
57622 AR 57 B whd, B 24 AR 9L A dEE olfre Ay BY $HeZ st F
o] Q)&= BN L HodFm JE Az AZE oA S/0 value correlation coefficient2 A 2F&
Az} A#R| =7} 0.1704(Y=0. 1591 X +20. 0881 ) & el }i(Fig. 3), F5FF A4 EdlleS Ad Al
7 AR T FR ABASFE 0.2772, A4 Bl Ad dibad i g —0.22672 YEPtHFig.
4). o)¥ &5 AAA TR 0] Fo] HE AukhF-L S/0 valuedl Hl&)] & 4AATE 23, ditdi
9] A G AARNFE ZE AL B F Ued oAz vFo] B AfAL BillTS Ad duk TS
4G & BOAAS 23 A Ra Bl AW detdFe eFel F@eA vehda sich

olAeZ AF FLe LMoz As)A S/0 valuest Afr4 £35S A A EZH TR 4HAA
o] QgL HATL e & Yk WA S/0 valuest A4 B3 QutEF 2R FEoE vlny §
S EHHoz PN 2 JoER olg 2w F4Y Ex "o HAF U 4 29 By
A T2} 7]1%S A EE Site 5914 S/0 value7} 0. 0030522 He|H 1 HollA 71 S4-& o] F= 32
Z B 2 gli=g) o]d] u]3] YA & MAT FE7F0.46X10%ells/ g dried soil® 34% B%=410.16
X10%cells/ g dried soil A& E3l5L Ad #7321 3lo] e FAHEG AA T 23 72 ol =2
A ket Site 221 A2 eEe QubFH o AR T2 910 0.17X10%cells/ ¢ dried soil®] 2L A&
Ba)%5-% Ad AA7H0.16X10°cels/ g dried soil 2 FA A4} 92%E T4d3He W S/O value= 0.
0021622 T2 AR u]3] & @S BHoFEth 97| HE cellulase activityoll eiA Site 501 H]&) ofl -
ge AR 7Y & Aoz & 5 Slvh 23 AL 2R cellulase activity 7} & o5& A
AstnA & vl S/0 valueZt A4 ZAHE XG4 58 @58 24 & F & 22 oHddrh
3 S/0 valued] 82 EFAEA Y T2 7|5 € 84 3= biological indexZ 7HFg3tthe ZE& )
)

2

& gt
H =

A2t Ao Aol WE Edhfe] EYNAES] 73 7|9 EYEA #ste] ATk

Eke] W pHE 6. 18 =0]H S/0 valueE 0.00059~0. 003052 ThE x| oof] H]&] & 5 Ho|xn
Atk EFAEY] T2 F3Y EGo] Aol EdIMET AT 922 B general bacteria,
general fungi®] &2 FHY ZV|7F EAHNUT F, FATY FHY #HEE 1,055~6,653X
10%cells/ g dried soil BFo]H, o] & A4 Bale2 Ad AT 570~5,479X10%ells/ g dried soil
=gt} 8, & 779 #39 FRE 17~1,100X10%ells/ g dried soil®] 3¢ HoFn AH4 £3)
3¢ AW F7Y FEE 5~310X10%ells/ g dried soil¢] &1tk 2 ARG B9 f7]18 B
ol 7]dds EGTAEY] ALz JoME 2 £47F FLeAT .

A2 Ao B4 2 nYEL BX G ZPFdd v EFAVEA L dg F=r} vhh Widshe
AReH EFAEA Y SRR AH SHAAN FHFAW okd A o LA EF AR 9] #7]
Yo o] dAR =z 1 g ZFE ol € Aotk

-

e e
fm
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