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The soil and soil microbes of climax forest in the around of M. Minjuji

by
Cho, Cheung-Cha, In-Geun Song and Young-Keel Choi

Department of Biology, Hanyang: University

Abstract

The soil microbes of the climax forest in around Mt. Minjuji was studied in relation to soil
environmental factors. .

The average value of moisture content of the soil was 32.5¢ and pH of the soil was generally ranged
5.45--7.68.

In the analysis of organic substances such as soluble sugar and total organic matter, soluble sugar in
upper layer was higher than that of lower layer.

The population sizes of soil microbes and the microbial activity in. degradat1on of organic substances
were higher in general bacteria than that in general fungi.

The correlation coefficients between S/O value and population size of cellulolytic microbes were
shown as of 0.82372, 0.85182, 0.82483, respectively, comparing population size among cellulolytic
bacteria, cellulolytic fungi, and total cellulolytic microbes.

In the analysis of soil ecosystem, the fertility of soil was more developed in broad leaved forest than
that in needle-leaf forest.
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BRE(ES) 2=, 1982) = MR AReR e BRERE Sl e AREROAN ERIE My (FRS
3 vnge =M ik RS T HFe & G kel AT AR BHES Sote SAEtd
o, A7\ BT SIS B % HENAO Sm(ES, 1985)01A4 LEEREE Fol A kA
P FERES} HiE MES] B E &t A R4 SEED T 2RRAE AHE 2 24 biological index®
9] 7hs A& ZAFSIATE EF o] 2 g KISt RS B ’fu;EJ H| & BAEHRA HIEAERESRC 38314
2 Ll R Y E N w2 i%f"iﬂi%(%g} Z, 1986)°llX AL 0w, 718k fiAEAk HgEel g A7 R
o) ; '

wEbA K B AR BRI Bl dish A7) d3ho s AA MR LI B
st A8 2AHE v gl RAZIL—HE o= 1R ikt B9 27) (population size of soil
microbes) 9t T30 HE(LEBR) BRIFER S AlEsty, BEEA ol BHAY #8E (total organic matter) 7
TKEHE BB (free soluble sugar) 9] B S &3t 21 49l S/0 valueE parameter® AHE-31e] A-pERe] Wt
Aol whE AN BEeS SINstR, ARASMEmEge BE a0|de AsHA 4 958
cellulase activity® Z= by 5 E2ol f23 AHE 453515, 2 A9ds Yyd B g &
Aetscth

R 2 ik
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Fig. 1. Map of study area
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site 1. 230 site 6. AU 4
site 2. BZUE AY site 7. FuhiR A
site 3. T A site 8. BFIUT 4
site 4. SFUHT A site 9. EFHF A4
site 5. -

S site 10. A}

2. BBl $RE . | .
HEEHE 94 249 AR 24 AL FEE D 20en D019 THLE FAAZ 5L A
sl goha AHES 7 Lge AP |

3. LR W

FiEe] L FE XA °1V‘1_ X]%‘%Eﬁ]i A5t AMFT LR 480 kst REd
2m®] sieve® FHA FH|SFATH

o

Pk

1) 9 F5E - o
AR EFe EFATY(E, 1960)0] 3] FFE FY5T WL (%)E Tk

(2) 589 pH - . , ) .
lei HiE 5 g & WFste] 2019 SRTE 3| A5t A F pH meter(Philips PW 9409) 2 pHE &%
- skath *

(3) 7K¥HE BB & '
Ra# +4E 5 g 2 3] S0t SHFE F7MEA 743k Anthroned] WHL 2 ¥H-8-A17] T 6250m ]
ol A} spectrophotometer(Shimazu UV-150-02) 2 &85t tHSucrose?] 71&X & 1),

(4) B 1EEe) JiE
fek7 £ 1 g 2 HFste] WalkleyfKe] WH o= Wet digestiondt &, 7183948 625nm <] 3173l A
spectrophotometer® ©]-83te] A 3H tHsucrosed] 71EA = E4F). :

4, dEAE B 27) 9 ARSOMEREYIS] HE =7

(1) —f%#HES(General bacteria)

Wik FS] F AASE Knopple F7IMIAI(KHPO, 0.254, Ca(NOg); 1g, MgSO, * 7TH,0 0.
259, Kcl 012 g, FeCl; trace, Agar 15g,D + Hz0 1 £ 9l glucoseE 15 g A7}3H v A & Fn)5}haL, B
Al 0.1 FED Thg 2421°C F-7100A. 4842 W gg F colonyE AHATH

Af25ES) & AASE glucose 4 CMC(Carboxymethyl cellulose)E 15¢ 3 7keta] et 3
colonyZ A3+ Th : ' ‘

(2) —% %8 (General fungi) o . ‘ |
Czapeckft ¥}A((NH,),SO4 2.8¢9, K,HPO, 1g, MgSO,-7H;0 0.01g, Agar 15g, D-
H,0 1) sucrose 30 g & A7Fskel 205k, BFE F MiA7} 60°C AEg B wi7hA] G W
v 437 AA1A1 <) Oxogall 5 # Al $AA = chloramphenicol 1.5 g & A2 the AP HL F0)
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Table 1. Environmental factors in the soil of Mt. Minjuiji

site|_soil__|TemnO) ] o | Mot | Do o S | e el s |[9/0 Ve
Surface 19.5 6.54| 22.03 0.717 47.59 0.0151
! 20cm depth 19.5 6.14| 2547 - 0.717 49.15 0.0146
2 Surface 19.0 7.00] 31.14 1.946 50.08 0.0389
20cm depth 18.0 7.68| 24.00 1.700 38.88 0.0437
3 Surface 185 + |6.53| 71.08 . 3.052 84.29 0.0362
20cm depth 18.0 5.88| -53.43 2.683 51.17 0.0524
4 ‘Surface 175 -|6.55] 39.09 1.700 48.06 0.0353
20cm depth 175 6.00| 33.71 1.331 48.99 0.0272
5 Surface 19.0 6.15| 32.09 1.577 49.77 0.0317
20cm depth 175 °|6.24| 25.79 0.962 45.57 0.0211
6 Surface 18.5 6.43| 34.17 1.085 48.99 0.0221
20cm depth 17.5 5.45| 25.40 1.085 48.06 0.0226
7 Surface 19.5 6.18| 31.19 1.331 52.10 0.0255
20cm depth 19.0 6.21| 2397 1.700 50.86 0.0334
8" Surface 19.0 6.32] 50.60 2.191 54.74 0.04
. 20cm depth 18.0 6.44| 16.69 1.946 31.73 ©.0.0613
9 Surface . 19.5 6.61| 31.89 1.700 52.57 0.0323
20cm depth 18.5 6.16| © 26.67 2.191 53.35 0.0411
10 Surface 18.5 6.80| 30.36 1.577 52.72 0.0299
20cm. depth 18.0 5.76| 21.90 0.594 40.59 0.0146
Means 18.5 6.32| 32.53 1.589 49.96 0.0318

B exE 8 A Y 2% oz 17.5°C~19. 5°CHF2 vehh AR QoA A9 FASE
FES BAFH FFo] s 2, o)9ze AT duAd Aotk '
E9Fe] pHE 450 6.15~7.000] 3 3152 5.45~7,68) WF 2 A7 pHatL 6.322 4% A2 HE 4
Bl E<ke) pH 6. 3(8 5, 1982) 3 FAKRE =Folw, A2} o} Z ftHrke] 7. 4(#& - 2=, 1982)<} A3
o 4 FEoN ZAFE AFES) 6.8(%, 1982) Kt} U otk BUlx B5 FHHE 5, 1985)9
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5. 821 B Ut T3 (2 5, 1986)9) 5610} & golw, Eoke) pHE 1My S40] de 22+
2 RIEERC stz dukdd 2 MAMIERE T2 FAESNA & At QubFFe 39 pH 4.5~5.
5 9olA 2 Aftka G A QUrh A At golEe) v AE TR A ubH  QukEFe) B 7} 1,000

11906 v]ste] 2 AU X9 A= 40 11 AEE YER pHY} QukdR S0 o7t fElst o s
€ 4 th(Alexander, 1977). :

EFO] §FEL 325%2 ML) 45.3% BTt B £FolY At HolEH BT, 9% e Y
=9 747} 29.4%, 22.1%, 21% R0 =2 o]F AL 4d AeA ) &8-S YAl (naked aera) 2H-E
Z49 A7) o]2 P A EolAE AFo] Jon 47127 o] YF FF 557} o 50~
75% ZA A A2H 2Hgo] FX2rH Alexander, 1961). I

AREE R EW 53] BA 37 62 FUF AEA AU AR A et F4E e A SEN
oM BYE APAG oz AEEYUTE 4 BUE 21 A B §580] 3 T1.08% S} do]
53.43% 2 THE AR vla) LS5 Eov] ol AFL S 24.0%5 %6.7% = BT 16. 4% BT =
o, AN 63.8% 2 T Tl vl3 H& uhdd A 69 AU APL AstEo] 4.17% 9
25.4% 2 B & 32.53% < v 2 & H|ksAY EE ol PN 13.2% 9 14.4% = BEY
16.84%0] ¥|8) Yok EF Buate) A% B P 45.3%00 vlE 2 TR AshEo] 30.17% 9}
21.5% 2 Bzt ' ‘ - »

Aoz A 2Ry FUF R o2& AAd w8 2R GHETL Eol EGAHANA EFTA
Bo] @3] F4F o2 d=gn, 2UT 2R E et Y& Ao s Agdh TR ZHA
BE, QA0 29 Qe v B T ARAESATY B)go] b FAd vlF 53] ot BepF o
= Bud 2ol e o L '

EFN 784 379 FF(free soluble sugars)& AHNA A Hol M= 1,580 g - eq./soil - g2 A
229) 511 g + eq./soil + goll B3] o 3u) o)F T FAZESE G 150 o4 Fom, AiLEd
n|y Eo] u) ¢ FasA AL AL A Fa ok F44 3R ERI 2oz EERRH &
starch, cellulose, hemicellulose, lignin, gum 59 A& OFFZ EGT|AYE 943}_04 3, fEEE
ERZ2A EFUAE A gAY oE AMSEY, f71E9 §F2 vAE T R FHE AL
A ATHGray et. dl., 1971). - _ '

718 FFE 49,960 ug - eq./soil - g FHOE AR Folx FAFH 9] 243,600 g * eq./soil * g, G

75 104,000 g - eq./soil - g# FHILAW 22,500 ug - eq./soil -+ g WS £ o v FL FEEH
SE = ' :
CH7E EFo) BT 84 B ¥ S/0 values 0.03182 XAt volF 0,00209¢ HATE 0.
000965, $H= Q1 =A19) 0,00034, T FGAF 0.00052¢)F ¥lw sl N LE3] F& FFolm 23 g e o,
020]] Bl & ) kgt P& FFEolrh g AP ] A S/0 valuew A5 A9 HYA3& FotE
% gloy} 7t Bzl E A0 whet Tkl et o) 8S/0 valuest 2 A7) mAE A F
TR} Bl £ o GA] AT FEI}F 242 S/0 valueZt A9 HdE o2 Folthe AL sy
& S, 1985, 1986). : : .

3]

2. A TR =27 : -
CIEAZIL—EE 1070 BAL) A - sk AR AAT A7) Qv ET LRE RS 2 groupL 2 TES
o 23R Z group® AFEENAAES] vl &L =AM ZAE Table 20] EAIGHT -

EFAEY F ARTY 27w A Ed Qi FE Uire] Botow vk JfAT 271 &
Ao A FZo] 8130l & B AT FEE RAFH 459 F$ 101. 696X 10° cells/soil + g FF0)

S -
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T =L 61 713X10° cells/soil - g & VERITh YutEFe AatEol A 2.568X10° cells/soil - g
7 2.031X10° cells/soil - g BES FF o2, AT F 5089 1 FEoIH A2t FAHL 7241000
(1Rt e HgY FRES B FAUTh duARI duEFM H7E FHAY 4.916X10°
cells/soil + g} 0.860X10° cells/soil - goll B3l E3%Th

Table 2. Population size of soil microbes in the soil of Mt. Minjuji
: . .(cell No. x10%/dried soil)

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

Surface 29.75 21.87(73.5) ) 0.90 0.29(32.2)

1 20cm depth 11.90 5.95(50.0) 0.35 . 0.10(28.6)
Surface 94.00 57.63(61.3) 3.00 1'.20(40.0)

2 20cm depth. 52.63. 29.35(55.8) 4.21 0.82(19.5)
5 - |Surface 183.40 66.55(35.3) . 2.60 1.22(46.9)
20cm depth '118.80 101.60(85.5) 3.39 2.00(59.0)

4 Surface 122.60 82.00(66.9) ‘ 2.71 ’ 1.85(68.3)
20cm depth 86.70 71.75(82.8) 3.50 - 1.35(38.6)

5 Surface 59.40 32:40(54.6) 1.00 0.89(89.0)
20cm depth 24.80 24.10(97.2) 0.54 . 0.32(59.3)

5 Surface . 56.85 28.51(50.2) 0.89 ~0.50(41.0)
20cm depth 41.00 28.85(70.4) 1.60 0.61(38.1)

7 Surfa-ce 40.65 31.63(77.8) - 1.35 0.85(63.0)
20cm depth 32.60 - 19.63(60.2) - 0.60 0.17(27.5)

g Surface 126.31 . 104.20(39.6) 5.25 2.15(41.0)
20cm depth 106.40 79.10(74.3). 2.62 1.43(54.6)

9 Surface 142.90 80.00(56.0) 3.18 1.58(49.7)
20cm depth 89.65 - 39.10(43.6) 1.85 0.97(52.3).

10 Surface 161.10 54.15(33.6) 4.80 1.11(26.6)
20cm depth 52.65 29.35(55.8) ' 1.65 0.70(42.2)
Means 82.48 43. 85(53 2) 2.27 1.01(44.2)

EYHREY AT 2715 *P@ o, EFHA HRaS 2L OdFFRE dBFE 2eistd B2+
g 7198t AL ES AT TR 27)E £8 Aok & B8 A o] 3ItHRobert, 1982,
Steubing, 1974). °lellwtgt B4 B35S AW AAT #2E AHEAH, AFFE 53.2%, THE

2%9 FELRAFF7L FFRET EY FFWAAN EDedt dat 710157} Eokor AstEtde ﬂ
9] Hlgaht 3o ozt wA dehirh

S/0 value$t AFAESNANE T FFAAE Golrr] &) computerES ©]-€3+d correlation
coefficientd Tt ew 2 A#E Fig. 2, 3, 49 Jepdch

Ak o) A -fAaEs) TR S/0 valued] 739 A& S r Fho] 0.82372(Y= 1.9359%x —1.24584).2.
2 R7)5 FFAN A BAFE 0.769(Y=3. 307x+1.176) o ¥la} A#AA 7} A4 Ve on, F579) A%
ol =, F#A) 4 0.85182(Y=0.41265x—0. 31272) 2 M THE} B Fom] FH44Y 0.576 8T} 7 BoF
=2 : -
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259t § 25
23 8¢t =
8271 2 5. 20t
2 6+ X}
§w§ 51 ; "g |5k R
% = 4+ Y=1.93596 X - .24584 5 =< 1ok | Y=0.41265X -0.31272
=9 ®o r=0.82372 3 3 o r=0.85182
©g2r ost
lr /, °
0Ol 23456789510 X OT235456789510 X
S/0 value . - S/0 value
Fig. 2. Correlation distribution curve in accordance ~ Fig. 3. Correlation distribution curve in accordance
with S/0 value and population size of - with S/0 value and population size of
cellulolytic bacteria. cellulolytic' fungi. ‘
Remark : S/0 value unit is equivalent to Remark : S/O value unit is equivalent to .
multiplying 1072, ‘ multiplying 10_2.‘
M3 779§ S/0 value] ZHBAE r=
v 0.823722 &AA o2 BL AFFY Z¥4 o
2 FBAAT £5-E AXE FJL biological
_E :g indexZ AT = ke AL oA FAstAH
.°é E’ " (& =, 1982).
g S 10fF o] & S/0 valuex o] HAFF A& EF
c3 of A F4P oz AHATL TREFE 19l JeA
S B £ A%l UTHE 5, 1982). o] A2 E 4Y
3 gf YrieTTTSXTIZTo0l o A9 AFA2Le)e] EFE S/0 value}t
S= g4l r-082483 - 0.03182 Ag]3te] 0.00209, BAF=AANY 0.
Y 000965, <4t 0.000520 Hls) wWl$- E& FFO
2l 2 By d oz u$ dstn F4Ye B
- o TATL &L Hel FUh

crz34as6789l0 X EgAEAS) e e parameterE 'S/0
Fig. 4. Correlation distribution .curvé in accordance value® A3kl ZF AHE 2 Awn g, oln] B
A with $/0 value and population size of total A AT vk JE FUHE HHAA S/0

cellulolytic microbes. N ) value® 35-0] 0. 0363} 0.05249] F=Fo 2 BT
Remark : S/O value unit is equivalent of ¢l 0.03185Th A UERor 44 B4

. multiplying 1072 AZo0) 0.002¢} 31& 0.00052 H3F 0.00052 B}
: gy, Bt EddME FARH JEET
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w3 AN AW 2 o, UFEadde LvFe #BFE AT FEA 82.48X
10°cells/soil * goll "] AFZ0] 183.4X10° cells/soil * go] L, 3F&0] 118.8X10%cells/soil * g2 Y53
E=gon, Aas Balse AU A7 23 7% 66. 55X 10%cells/soil « g3} 101. 6X10°cells/soil -+ g9}
FZ0 2 YT 43.85X10°%ells/soil + gB T E4Th ZQ2te] AL, dukAFd MAL 2717 B 4
916 X10°cells/soil * gB T} F¥-& A% 6.104X10° cells/soil * g9} FFo2 VEIE T {4 BejsS A
AT A% A8 B Aol T Gukdl a3 A faEs el A4 Jeh A4 SG2te] 2
& AYHL Bk : '
AulAFE Al Ao T2 AL Jelon ooz 1 EF BEGUAES] AT 7RI =2
I, S/0 value7} o} o] FUE 7o) B2 EGANH SR AR oA Hol v - Fdd o g Alg
Hi B ggol A veld A4S Sls] F1 gch ,
AR A3k w2 SR A9 A9 S/0 value}t A8hEo] 0.02213} 0. 022602 BB}
ge £Foz Bo 1, dvkds Fagirot G 56. 85X 10°cells 9} 41.0X10%cells 2 A8lHE0] 1}
CEReH, Afd Eil5E A AlFelA] E 0] 28.51X10%cells s} 81% 28.85X10° cells2 H < 43. 85
X10%cellsBr} Yon, UdntFFeot it Balse AU FHIAXNE HFAQ 2.27X10%ells¢} 1. 01X
10° cells BTt B 529 AXT FEE et &UF 482 b2 AN E dFExadg e g3t
$ARE Az Uelgor o] ALAE vRe] % A sHos BT} U AHAE RAFY
9t 2o AFE FEFLY AP Aol AP, HEQ 2UF AEY EGA Bl AEE g4
JtEom, EAHAEY o] gkt B wFo| W) dojdth, o] AL Kendrick7}h 19583
19599 @ RN B vld] Agge GEES =71 £4 dojdtis d7 Axkel X3t
A 8 EFHE Y B A9 o2 AR ¥ wl$ %8 S/0 valueE UERE = o] XY
N SR BXEs 55 2o, cellulose activity7h & #5322 Ealslet] a3 ghoz o=y
™, o] FA9] gagon glucose th4l CMCE A7}t petri disholl A halozone effect7} & #& #2335ty ]
=4 : .

] -3

AFEAGAY Y] AFESS tides EGY BF8R0 EYRAEY £F FEE A

EFY 5g FFL 32.5%0)1, pHE YPF o2 5.45~7.689 W2 eyt

T84 74 F R71ESRL fU1EY BAAA 4] 44 2R 35 b8 B3

EGuAEY T FEE dPAE, YaFY 92 JEgoH, AL vAEdME FYd
FHE BAT utu| Y 2ol UF HAaES T AR ve AuiaEe] 53.2% 0] 1 AuHEFol 4.2%
2 AAFAer, EFR) #7118 oo rldste FgEd YoME U £94ch” .

S/0 value$t AFrafaAvAE 23 7RLS JAXSTE Ad, o7, 5 WS 24 0.82372, 0.
85182, 0.82483¢] o2 EAMF ). . '

S/0 value® EFAE A HEAAS |, FF 24 EFol FESF 479 228G 63w ¢HaA
o] &L Aoz veytth ' '
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