— 147 —

The Report of the KACN,
No. 25, pp. 147~ 156(1987)

P SENECDIRS S e e

= ®B ' K F
EHARE BARERE “EETEN, 28

The Soil of Mt. T’ aebaek and the DistriBution of Soil Microorganisms
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College of Natural Sciences, Hanyang University.

Abstract

'a

The author surveyed around Mt T’aeback in 1986 on July and examined both soil environment and soil
microbes.

The results of this experiment are summarized as follows.

1) The population size of soil microorganisms in surface layer was larger than that of lower layer.

2) The average pH value of the experiemntal soil was 5.8 and moisture content was 46.99%.

3) The S/0 value(amount of soluble sugar/amount of total organic matter) in soil was higher than other
experimental area; climax forest of Piagol valley in Mt. Chiri, Deogjeog archipelago. The S/O value in scil ,
increased toward climax forest.

) The ecosystem of experimental area reffering to the level of microbial populaﬁon size and S/O value,
expenmental area is climax forest.
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Lz o] 2olF B HYASQ WA ATHE vyl A glemz FH ZAME AAEAT
HIEAERERE model system @ 2 A} AT HL FEURE A5, ol 53 X o] g BT AR
E¥ (Ut 5, 1969, 1975), 4 1A MBS B9 uA%, M) (&, 1975 ; 5, 1974)d] #g 4
, B #7189 2ol $E(£ 5, 1967), R4 BTRY B RE(H S, 1982), dB TR E
FE(F, 1972 ; B, 1981), F2dde 93 % E4] EXFAE D EGr| Y Bl B3 A7(%, 1982) 9
= g 2 Yme BT A4S AT 5, 1982)7F UKL '
48 A A Ho] AHd e AL ESEAET EGuAE] FE-S Hlm gogd T A
Atole] zfol A & HY 7|2 & S 9ot e glolE AR B3 A7 (E 5, 1982), AV= F
59 =44 S4E EGH ESVRES EX A% AT (E 5, 1985)9d= A9 gith

mElA B AFE SRS o)F e AV g2 AETHS AR S48 B 87 899 Bk
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=9 o3 27] 2 AfL & Ad VI8 2 A7]E At M2 Hlmstgch £ dha
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'Fig. 1. Map of the experimental area
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Site 5. AEYF

Site 6. FAE

Site 7. LEAUYF A
Site 8. TEFUF AH
Site 9. AAR(FF)

Site 10. F4E 244

Site 11. 4!
Site 12. A}

ARkt FReE
ERNRE 87 239 AR 7 site 7T EFE D 20em AolY) FEES AH Ik

TiEREEe] WiE

AR EGANEE 21 Fo| 2mme] A (sieve) 2 I F 22 198 3 31 Morgan(Thomas)¥ §do =
EGAZIE dof 455 EGVEGANY 72 2 75 34S 9§ M2 biological index® S/0
valueE A st A3t -

DOF44 27 &% | ESFAEYL Anthrone WH O Z ¥H8-A17]31 625nme] oA EFa| A=
2335 Hsucrose 71FEX 2 341,

@F 718 | 28 EY 18 HF3ld WalkeleyX WHEo 2 715E8) A2l 5 625nme] 3364 23
B A A E o] g3t FA3}HT .

Q@ EY 2% : AA A AFL2EAE AHE3te ESY sutdfacedt 20cm ZololA AR

@pHS 23 EYT $43 FFFE 128 3439 QAd T pH meter®2 ST

O FFE | AN EFTZH(E, 1969a)9 oty T3S SAsA L HESE2 T3Ah

BRI JIE

EgnA g 3 FE25 YvtA] T (general bacteria)® UWHtF (general fungi)9) F MAFZ SH3R
o ol F Afa B nAEY FEE dotry] AF uAEY] & wjANA &4 FH WA
arvicelluloseZ F718) F wl=jo|l A A3 HAfHa B v AAFE 22 AN

g F3E SAs 9 22 MAY 24 G 232 g5 2ok

@ dubAlF  Z5F< 179 glucose(or arvicellulose) 15g, KH,PO, 0. 3g,” Ca(NOs), 1. 2g, MgSOy *
7H,0 0. 3g, KC10.15g, FeCl; trace, Agar 15g& €3 23t £H| 3t B Petri-disholl, EYFAE NS
107*~107°2 2 8435} pour plated] WHL2 FE3t 30£1T ] 7] A 24417 wl] %8 F colony
£ AsAch

@ ARLEF I FF/S 119 glucose(or arvicellulose) 15g, Fe(SQy), trace, NaNOj 2.4g, K,HPO,
1.2g, MgS0, 0. 6g, KC1 0. 6g, Agar 15g& E33t] Bt F kG a-g FH|31a siMd EFEgY
2 HF3A 0+1TY F7)oA 647t Wl FF F colonyS AT '
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vz AT 27

B AE 71 B2l A B AA Tl o]2= X HHAFE FHOE A L 5= 12F
Aol A - 35 v E AT A7) YRk T (general bacteria) @ QWtF(general fungi) & T3l =
AeAIL ZF groupel Afra E8 WAE] H|EE ZAG AHE Table 1.9l XA

Table 1. Population size of soil microbes in the soil of Mt. T'aebaek(Cell No. X 105/drie>d soil gram) -

Microbes General bacteria General fungi

Site Total No. | Cellulolytic bacteria(%)| Total No. Cellulolytic fungi(%)
Surface 71.09 62.45(88) 3.14 2.63(84)
L' ooem depth 38.93 31.03(80) 3.60 0.69(19)
Surface 115.70 46.70(40) 7.18 6.14(85)
2 oem depth 148.70 11.50(8) 5.03 2.32(46)
Surface 128.60 80.20(62) 520 2.53(49)
3 20cm depth 100.45 10.45(10) 2.00 1.19(60)
Surface 118.55 76.45(64) 0.70 0.17(24)
4 20cm depth 32.21 20.90(64) 1.83 0.50(27)
5 Surface 79.90 42.60(53) 7.04 3.49(50)
6 Surface 159.00 112.50(71) 1.74 0.45(26)
Surface 174.20 71.20(41) 31.67 30.80(97)
7 20cm depth 133.10 55.00(41) 5.74 4.85(84)
g Surface 105.59 9.59(9) 2.90 1.43(49)
20cm depth 13.03 6.33(49) . 2.86 1.23(43)
9 Surface 40.07 15.07(38) 6.50 3.82(59)
1 Surface 42.39 21.40(50) 7.68 7.05(92)
0 20cm depth 160.20 102.10(64) 19.50 16.10(83)
Surface 28.60 9.60(34) 11.33 10.78(95)
1 20cm depth 31.40 26.10(83) 4.96 2.15(43)
12 Surface 116.85 73.10(63) 13.90 11.19(80)
20cm depth 163.40 146.30(90) 4.21 3.21(76)
Mean Surface 98.39 51.73(53) 8.25 6.08(74)
20cm depth 91.16 45.52(50) | 5.53 3.58(65)

QEYTAES F AT 27

=
Hom sk Bt 2 MAFE vebdh FFe] st ¥she] 1.83~8. 1) =z B AA T 7S
B 2.86~16.02X10°%ells/g dried soil FF0|H 8}5-& 1.303~163.4X10%ells/g dried soil FF&

vreR et
kAR F QAT 271E 0.7~31. 67X 10°cells/g dried soil +%g Vel on] BFHo 2 &
o] &t&o) Hlg) 1.58) 71F HL FFIUTh '

EFNAEES] /AT TRE A FotZe] S AeA RAHE 5, 1982) TGN RoFE o
HEA 2] 739 107~10%ells/g dried soil, LHHTFE 10°~10°]) vms) & o, £ 239 24} A=Y
B ALe] - dWAlEE 1/10, YutERE A9 A 58 Yehllon], AT (4, 1982), $x.



Z - B KAL—%e HifEs HEMEy 5% — 15T —

2 AT HE(H 5, 1982)8] EFAE Al v dubEFol AUt Fe AL A L B
ok 2 AFe] A 3R G A iAol dubEFRET oF 108] o)A L FEg UEREY) o
AL APt JolE(E F, 1982), HATE(E, 1982), 9= 39 A2 S=(@ 5, 1982)904 Bz Az
o3 fAFSHH, Holg Ho g A4F B3 3tFe] =& 73—?—3 Holew] o] AL A FA AL WY A
st A AR EA7) W Eell 359 EFAEC] B vizsld stEos T8 Yy Yoz Alsd
=

@AF4 Za vlAEY AAE 27

EFAEHANA 22 EQ EA 71935t A2 A4 B9 vlAER HH2(cellulose) 22 34
(polymer)E E=3(glucose)©1t} B (fructose) = 22 B2 BT = e v E ZRY 792 =
7le 4¥t EYv|AET Este] AbsjoF & Aol »‘ﬂ'(Robert 1982 ; Steubin, 1974).

o1& 3 o] F-2 A frd £35S Ad 9| E(cellulolytic soil microbes)& WE FAFloH, AT =27
£ 544 979 Pl vAslz(E 5, 1985) EFFHANA 3G 8 T A 04 oz 2B TFHE
g ARz AL ElsE A vAE AHEE 2RI

A Ao o] A fa EaleS AW AT FES AHEY, AFFE 430 5.173X10%ells/g dried
soil &0 2 & 7)) 60.36%0] BabH, 55L& 4.552X10%ells/g dried soil2 & 7NAZe] 50%=
A slEo AY FALE FFolT)h FRE AE0] 6.08X10° cells/g dried soil FELZ & MATS) 74%
£ YehiH 8132 3.58X10°cells/g dried soil #Fo.2 & AATY 65% S Jep i A - 51=7ke] <F
10%4= 2pol8 YEPR L Ut

‘ﬂzq:"":«] BEE AEFY 64.5%, 7Y 36%71 AFra FalsS Ad RHolx, 9= gt I Y=
o B ATFE 45.4%, FFE 15.2% 2 Jepgsl, 2G80B3 A 75.8% % T 54.5%9) 5
Fo2 vedth tE A93 8w E 9, AdiY Z FE4 93EE 20 31 9% A B4 Y
AS Bt 52 FES U, 79 B 02 A4 HE 953 52 FEoZ gyite 42 2
s A TR7HAER B 52 ¥ veEidth 28y B AF 39 gt daa
e Ad 7Y H&o] AT, F MAT FEA o] Hiid F3leS Ad AT FT 108 o] 4
3] &7) W&o ESEAE oA EZES 7odste nAERE 4y &9 AFF7 FREY
ol 2 A H FAsHA YEETH

rlo 0 F—YL
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Table 2. Measurement of abiotic environmental factors such as climate regime and organlc substances in
accordance with the experimental site in Mt. T'aebaek

Analytic value | Temp(°C) ol Moisture | Free soluble sugars | Total organic mat- S/0 Value
Site on July content(%)| mg/g dred soil ter mg/g dried siol
. Surface 16.0 6.1 30.7 1.85 97 0.0191
20cm depth 14.0 6.1 215 - 1.1 . 24 0.0458
5 Surface 15.0 54 70.05 2.5 89 0.0281
20cm depth 14.0 5.6 61.98 1.1 93 0.0118
3 Surface 13.0 6.4 28.93 0.625 89 0.0070
20cm depth 12.5 6.8 33.96 0.95 89 0.0107
4 Surface 14.0 5.8 63.89 2.1 97" 0.0214
20cm depth 11.0 6.3 30.97 1.25 89 0.0140
5 Surface 15.0 6.0 79.19 6.5 89 0.0730
6 Surface 18.0 6.2 80.88 1.95 102 0.0191
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Surface 155 6.3 60.66 1.95 97 0.0201

" 20cm depth 150 |57]| 43.06 1.45 96 0.0151
Surface 130 |52]| 5858 435 97 0.0448

& o0cm depth 125 |56| 3885 1.45 92 0.0158
9  Surface 90 |59| 5336 11 102 0.0108
1o Suface 180 |58 29.90 1.45 92 0.0158
O 20cm depth 160 |57 1417 1.325 76 0.0174

., Suace 165 |58 39.63 125 92 0.0136
20cm depth 145 |59| 39.98 11 108 0.0102

, Suface 155 |51] 61.60 2.7 94 0.0290
20cm depth 145 |52| 3898 16 110 0.0145

Mony Surface 149 |58 5479 2.36 948 0.0252
“ 20cm depth 138 |59| 3594 1.258 86.3 0.0173

Eg 25 E A450] 13~18C, 350 11~16°CE 4F Bt d2) o2 Zge dnta ] diboln 4
Zo] 3= B8] BF 1T A= =7 BAt} Site 6, 102 Wz HEF oz FAY Ao Agsn,
w9 BAHQ EGuMES] g5l sk

Eoke] pHE AZ0] A9 5.2~6.4, 3L 5.2~6.42 A » 81F0] H|£E £EL HolE ol § £F
2 A At 9lo}Z(pH 7.2~7.5), HATE(6.8), $= AT £X(6.3), FHREX7.0) Bl vl $ F2 &
olm] ZFAH6.8)oA 5.1~5.99} FALE 2L Btk B AL thAA Gl B S48 B¢ pHE
o2 A G Hl3te] g

U4 E F49 A pH7t AT A 54, TF B$ pH4.5~5.5 HAA A& A &
At dotF ] vl BT vls] & 2AF AR o] Ak 7 dtEFe] HlEo] 1011 =R
£9] 50 1 1523} A4t okl 751000 1 1918 B8] 10 : lo] 2 vl $ & 532 Bol: AL pHe
Agre s AXFE] FoHE 5, 1985). olE # Yo pHate dutEFe Aud AT 2717 51, E
FEA Yol A AEFA gz durAFd Hl&] AwtFFe 7ldwst ok

B9k g4 FAY EYe] A - 55S BHES T MolHA S U= EY Bk A4 vehdrh 49
ZA} AR Qo A 2o A9 54.39%, 315 B U%E HHATEY A AFFFT22.2%, $T A2

= B9 21.0%, A} Fob2 o] 31.48% (& 5, 1982), S 16.84% (¥ 5, 1985)9} Ml w &) & o,
W9 o £X2 Bk oAz A4Y AHAY ¥ Fxo w2 zjolg 4T 4 Jon 3R] (naked
area) 25 4 A7]d] o|2717H4] EY E-F HAE fU71EY £3 298 T e ReE §4
At B g3 ditE0 2 50~75% FEC] fFRAHE ESBAAA ol AEehE ZAgo] £

£ A2 Z(Alexander, 1961) R Ut} o] A H|Fo] B, B AF A ARG g4t ddle E
ok g0l A& A9 5479% 2 EXEA oA Ao AEdd BAgo] A2 F JE 2
™, &S 35.94% = A Foy} A Ho g B L) HFL 46.9% 2 HF 249 &
e o gok B 35eE 2 o 48 A A9 A TR SAHd =g
Rt} APE = vz o, site 5, 6914 79.19% 9} 80.88% = 7HE EL site S & 4 9
3 zhgo] s dojus Eom d&F F Jrh ‘
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£ 9] #71% ¥ Table 20 Jehich EVAE 2oz ARHo ol §HT FH
RolA Aoz 279 FelQ 484 FF(soluble sugar)®] EFF FFe F4 2t olBHFY
Q) §3 Aol v ZA JehiAR, 4 - SEANE A /98 $2L YT 9A g
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F84 IR B =9 424 EH starch, cellulose, semicellulose, lignin, gum 5-°] 434
Bi5e AU EYuA B 23 A RelHo fElHe E2EA 1 8Fe Adoz BV A &
71E9] FFa EFA E 90| B (auto—chtonous soil microbes)9] 7} R4 23iA] FHE= Aow 4
A AN Gray e o, 1971). WA EF Yol 378 F F71EF Jdld §538 1ds & der) ok
Table 201 A 5o E3E 84 37 BHaS 2,360#g equivalent/g dried soil ©] i 352 1,268 4g
equivalent/g dried soil2 FFAre] 7% 117.66 #g, A |4t Ho}& 5114 g YHTE 100.34g &= HHt <l
Z 9% 2.54g B0t B8 58 S vehd. o224 B A iR 99l Bt doie] 84 S
B, B oA mlg EEaA EF £3o] o]FARA L I Aoz uFE JEHQl AR & o,
Sa gggdtE AL & 4 ok

Eg &8 F F7EFHL FE9 H$ %, 800 4g equivalent/gdried soil dried soil ©]™ 312 86,300 #
g equivalent/g2 el =d] o) A4t HolZ 243,6004g equivalent/g dried soil, HATE 104,000 4g
equivalent/g dried soil, Zg4F 225,000 #g eguivalent/g dried soil @} W] 23] & 7% e}x[H o) vjs] v & 2
FEE B9Fa o, o)]2e d4L ARA BT s Ad ESHAEO] Bo] EAFY 78S £
A T84 FHE HNFATHE Aoz A4 F JUth

g2A {718 Sl U3 584 259 ¥(S/0 value, Choi, 1982, 1985)F A B H, 2|24} 3o} <]
739 0.00210) 2 GHFEE 0.0096, 4= B A2 YE EGA 0.0003, FF4ke] A$-E 0.00059} vl
&, 2 AE A 52 3e 2el, A5 8% PTatel 0.0252, 432 0.0173& VRl
Atk S/0 value?] #t2 & F3F AHAANAN SAE EFEE L Jeld = I= parameterZ -8 5 9l
THE, 1982, 1985).

w3, Ag ddA e BAE S/0 valuew A% 0| shEol vl3] E& & Jerl Atk o183 S/0 value
9} 7 AHze] WA E A E FES vz B FA] AT 27T E F£2(53], cellulolytic microbes)
S/0 value7t A9 vlH Ao ol g & F AUth olH S AHZ v Fo EF YA F7]1& B35S A
d o AE AAF 72 2 EFVRA Y 72 7]5E 48t S/O value?t 31}9] biological index®
2ed 5 UokE 5, 198).

S/0 value$t A4 8 v ES T 27|99 AZAAE Fig. 204 HolFa, o|2x S4Y ==
HolBAZF U= A 5o EFVHA T2 7l5E dS5sta, 54 A9 EFAENA HoAlA EGn]
AEY AHF 715 F93tA k. S/0 valuedt A f4a E3l v]AE F3 9 cormelation coefficient S/0
value7} cellulolytic microbes$t T FAAAE & + JUEZE computer(model : Apple I1)E AHE-3t
correlation coefficient® T3 H3tTHFig. 2).

S/0 value$} total cellulolytic microbes( d¥HAl T+ LutFF 2] Adf-4 23 vlAE F79 771) Alol 9 &
| B SE —0.0722, QAT AAAa B35S Ad TR S/0 valued] B —0.1095(Y=—0.0167X
+0.5273), TF] 7S 0.3409(Y=6.745X —7.1112) 2 BAFEH o] g2 FFAA HAF+= S/0 value
o} 2 NG B T3 Aol AAAFE 0.769, kAT 0.700, b7 0.57622 FAX|F7} =
o uE AY ZA YA 9L BA UeRtE ol e AR 3 Sz Aty 5 oEdE B .
AL HaZEm g Aoz AZEAA S/0 value comelation coefficient® A|4Het AT AR 57}
0.3552 vehtn 5T Hha Bl Ad AT AT FR ARAFE 0.0745, Hfra 25
2o AU QurERel Fe 0.00822 YEhgth o) 43 AUAFRE uFo] BA kAT S/0
valueol W3] T ABASFE 23, QibFFY A 22 AR FE ZE AL B 5 JEH oAz v
2o] HE 44 B85S AY ST 5dd o&sts Bk S 23 Ai4 Edllse Ad o
e T4 FREA Jea glvh

oo A BLde] Aoz A S/0 value®t A F2 Ed5S AW HAE 24 7R FEHAA

v

e T
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59 EGAHA

X S/0 value

Y Cellulolytic bacteria
Y = 0.0167X+0.5273

r = 0.1905

Y Cellulolytic funge
Y=6.745X—7.1112
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1.5

1.0

0.5

Y Total cellulolytic microbes

Y = -0.0191X+ 0.5864

r=0.0722
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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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TF2947)%-& 2B site 5914 S/0 value7t 0.0732.2 AE| A HoAA 71F F4HL o] FE Aoz B 2=
Al olo wls) UvrEFE F AAT T 7.04X10°cells/g dried soil$} 50% BE= 3.49X10°%¢ells/g
dried soil A4 B35S Ad 7 21 3o 2 ZARG AAZE o8 724 9o =24 g}t we
A site 5% cellulase activity”7t & FF8 AT F Aok Site 791 2RSS AvtFF9 AL 7F
2ol 910 31.67X10° cells/g dried soil£ 7H¢ L £E2& BoFm AR4 Ba5< 24 713 7+ 30.80%
10°cells/g dried soil= AA AAT2 97%F T3+ ¥, S/0 value: 0. 02012 Th= A Hg)] Fe 3
£ B &L AN E cellulase activityd] 1A site 500 ¥l &) v ¢ 2 AR 2 T g Aoz d4=
& 4= glrh o]Ed Ao ZHE cellulase activity’} B2 TFE AF A & W= S/0 valuedt H {4 &
g Ad /AT e} F5 A8 A B FA ARAE F L Holvh

golzre nAzRE EFVYAE 72 71%5S S48 biological index® A S/O valuest
cellulolytic microbes®} WA T T FE ARAA A U3l cellulase activityE T s)A B B4 =
Atg 4o4dE =Arh

M =

W4 Quje) F4YAN EFNEY TS EFBA Bake] AT

F4Y £ pHE 5.98%01m +84 F7 A 430 k34 vle) R ¥ $2 L UED 2
R71BFE 4 830] A9} AR £2E Yehin Utk

S/0 value' THE Aol Hls) 100 o) E& £EL HolW I4Y EFIE & 4+ Ak E@ Woly}
479 +% 2% 3719€ oA B gastanh
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