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The soil microorganisms of the forest floor of the
climax forest of Piagol valley in Mt. Chiri

by
Choi, Yong-Keel and Young Ha Rhee*
(Dept. of Biology, Hanyang Univ., *Dept. of Biology, Chungnam natl. Univ.)

Abstract

Soil microbes of the climax forest of Piagol valley was studied in relation to soil envir- -
onment,

The average pH value of the soil was more than 7.0 and the NO;~, POQ,™8, Mgt2, Fet2¥
and H,O content of surface soil were higher than those of lower layer,

The ratio of total soluble sugar/organic matter increased toward climax forest.

17 Kinds of free amino acid were detected in this study area. The amounts of many
_ soil microbes were different in the number of each species.

The rate of soil respiration and the activity of soil enzyme; in contrast with mycelium

' extension, were noticed becoming higher toward climax forest soil as compared with

grass and shrub communities.
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225t FEEL FRI ]k @FE?H( +iEe FEAdow JAsle] HELiE(soil of
rhizosphere) W] ¢ S pResee] = (population size of soil microbes)s} = ofd] HEMER BB
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Site 1: AU (Carpinus) 94A= 1o - i
Site 2 : " "
Site 3 : EHi(grass land)
"o Site-4 : RA&E B (wood land) v

Site 5: &4k ET#}((grass and shrub forest)
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ARG Bl me AF4Ad  FHuEle A% Foll 2mme] sievez A A & 108 3 3l
flaske] ¥z Morgan(Thomas 1960)% £ 50mi¢} active carbon& jpst & 304f] shaking s}
$vh 283 AP e 55n 2 g3 g et ge PYow 4EE Fdskgsh
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=



JohE WA BRY HERECEY FES Bk

~"181 —

35° 17" 30"

=R
=

.E_

135%15' 00™

ol A 3l u] A A

sosume] shael 4 AlF-

244

695nm4 s} 23l A -q;—d:

\:!:", \ @
LIl BRAE JAT § Sit
A gL DEUNG ¥
TO JI MYUN,
{I
MOCKN BAWU DEUNG
127° 32" 30" 127°35' 00
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Fet232] 3t2f : & ok} &9 .5 o-phenanthrolineo 8 ¥4 )7 & 525nmy]
o gete FPeg ,
E ¢z &9 ¢ Thiazole yellow A A ko g 21?,1]1‘51}

Mg*20| gtaf:

£ Anthrone°] m—ug o= u}_/q 7]

]/xﬂ 74]
KEE ﬁi@ EFAE
vt (glucose 7] &3 2 FApgh),
%‘E'ﬁﬂ*#ﬂ& : %Z‘li"c}: g% ﬁ%kc’]-f’% Walkleyzx] 1 wygog
& 625nme] skl A AFAAE Agehe] FHE SRy o} (sucrose 71 -irili
Free amino amds?.} ek Gilbert —:’;(1966)4 g o] gstgrel =, A Xk 30z %
ETOHE 2% ¥ 7 2248 3245 1 FEo}n] ik 24 5] (Beckman, Model BL 118 AAA)
= o438t o & EHA T
JE 3 B RE = HARESE /‘]--QOP‘)% FAGA 2Hgon Eoke Fe Ah A
3 A3 oy —E—%(ﬁ)% T 2 ]EL +#2¢] pHe
F'pH'meterg FAstgdeh - ‘
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Eoku| A EY F4Y FEE —iilE(general bacteria), —f¥E%E (general fungi) F;-g P& AL
(actinomycetes) o] HfEEEEZ 24stgord o5 F F7E ZdlFol de AT TEE <o}
27 95le u]QBe Be|a)R oA KEH FEEN Al CMC(carboxyl methyl cellulose)E & 7}5}
& A A AT A4 B nAEY FATE HEE FHHA AV 3F4 FAE
TS A5 A FE A 245 W kRS e 2

—RE - S5 1] dextrose(E-2 CMC) 10g, NaNO; 1g, Na,HPO, - 7H,0 1g, KH,PO, 0,92
MgS0, - 7H,0 0, 5g, KCI . 5g, Yeast extract 0, 5g, agar 20g-& &g B F3td WA Z Fu &
Eokal el (1074~1075) 0, Im/g} ¥t pour plated] s} o 2 HTstm 24+1°CE 327 A 484
7+ W oFg & colony® 43k,

— BT © 554 1o dextrose(EF-& CMC) 20g, (NH,),SO, 2. 8g, K,HPO, 1g, MgSO, - 7H;0
0. 58, KCl 0, 5g, FeSO, - 7H,0 0,01g, agars £33t 243 F M7 60°C H =2 F = 714
Wkx] A 7] 3 oxgall 5g3t A7 oA A 24 chloramphenicol 1, 5g% A2 oh-& AN RFS F9| %
gt aElm E5Fe 48 Eokd e 0 1m/g streakingsle] F T 27x1°CH L)
o A 797k W ofst F colonyE Al Ekgith

FASEAE © Jensend] 7] Ru) R & o)Ly, £ dextrose 15g(&F-& CMC 15g); casein 0, 2g,

K HPO, 0, 5¢, MgSO, - 7H,0 0, 2g, FeCl; - 6H,0 trace, agar 20g¢ =5 14 Egste 973
g A RS sy 4719 TR A5 it HfzAds Zo|t F 443 colonyFE Al

3kl Ek

5) TEBFEY R fFH

Mycelial extension : 2t sites] Eok-& petri-dishe] 2m =BF¢ vhg, Z sited] FEH o2
1m

233} Aspergillus nigersl Trichoderma spp.2| spore & gl -2 (, 2 # 3le] petridish =
ool FEsha 24x1°CH LU el A 48417 djoksbgiet, W of Fole Wz 2 Fug Czapeckd]
A o] replica® o] gste] Eok W W FTFE AAMFTIS FFH ES Wl A9 EHES TF
(mycelial extension)-Z -2l g v},

Respiration rate of total soil microbes : 7} sited] E<ok$- 0, 5z # e Warburg manometer
9] flaskel] F-¢j8lz phosphate buffer(pll 7,0) 2m/, NaOH(20%) 0,4m!/, 72|z side armej
glucose g} 0 5m/E Y& vl 20°Cel A 1A 7 S33stgicl  side arme] glucose == Table
104 SAT KBEEEEHEY T8 23534+

Soil enzymes and decomposition of organic matter : 7 sited] 3-i#-& gmme] sievez A &
Ax Ek bgol sishE wet soilg 3 wksle] 0, IM acetate buffer(pH 5,8) 10m/gl 1% CMC 10
miE T 40°CAA 2447 APReL ARk 242 B3 F 4L FAANL 0g
<§-g gA2e stz 45Y ImlE F3kd A xg:d e Somogyi-Nelsong] ¥l 6 2 540nm
A4 FRAER SR

AR slolE EHM EURAn NaA Gl BEEE $95%E Table 13 2% 5o
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2EE 87 444 3T dorA gAde] REel TREY 24 oHg AF+L —#pgl
Haeld vt laAge] ZEAGREH & A4 AEAHAY LAAHd R2E 402
A4 & o gdvh 2] pHE S4Y B4 £39 3% 7.2~7.4, 3+5¢ 7.2~7.5¢ ¥ Fo

Table 1. Environmental factors in the scil of Piagol valley

: Temp. " Moiss | No= | K+ | PO~o | Mg+ | Fers |Sugars creanic

Site Soil (Qr(lci)u,- PH coﬁt':clélrli lfigr{egd gfl/e% édti/egd l(f'l/e% fitfl/e% gfl{a% pgg}lg{{g
: gust) (/) soil soil soil soil soil soil soil

| surtace | 158 7o 607 2ss| 145] 828 arg a7 16

Y oom deptt] 15, o 7.5 eeo 228 45 120 2 s| 58 1100 348

Surface | 7.0 7.2 s0.1] 180 8o trace | 525 10d e 188

? [2oom dgepth| 16.0) 7.4 0.8l 200  1s[trace | 13 78| s2 188

Surface 2.of 7.4 209 e 25 9.9 528 168 525 1r

% [ 20cm depth] 20. 7.3 19.8 525 7.5 1003 425 s s28 156

Surface | 20.0] 7.2] 20.9 110 50| 5| 72.5 42.5} 250, 392

Y oem depth| 18.0] 7. g s 1] o s7.5) s o1 sl s s

Surface | 2600 7.4 154 50 30| trace | 22.5)  sg 182.5) 128

® [ 20m depth| 24 7.4 208 55 128 7.5 0.6 428 170 122

w o] & A7 FAE Eokd] pHE FTAAE vl & F]olvh RES A ==iA
(& 1974, 1978), T MHLEE(E 1975) S AE 7.0 o4 ArEstE A -97b woil Zuld
FEdEe] FERER A 1 247 A" EGS ¢ pH: 680500 (& 1982) RE BT #EE A
A EoFel BF pHE 6,301 5E #H(3% 1982) = 3 Brh: =& x|tk Broadbent(1954)%
lignin Z& EF 4 ] Zal 7} carboxyl content® Z7)A] %7 o 24 cation exchange capacityE 3
AN AHE A4S Bag v god ik 2o 2439 lignin 2. $84 9 Baje FES

Fgol AR 4o A4 G, 1T EENG 99 waAdE 7.3~7.48 AT
2 A0 e ::ﬂ(%@(secondar}’ succession) 7} S AA 2 AP Yo A

3]

8 #AE Az B8 AEEA g3 Fgo= v

ok geeuhd F4F 174 Eocko ETE Bk &3t Aolatg 91 t EgRYE
AR EFe E59 A$ 29.2~60,7%, SHEL 23 1~64% 8] WFoln Aol T Eok
©] 15,4~20.9%, 3+&c] 19,8~20,8% 2A FAIRE A7l 248 &4 S EEELY ﬁ-@-,
2 22, 1% (& 1982), B BEL %E £ 21.0%(HE% 1982)8 ERFH &t} o 4¥4
AL T FE v,].E el 2 4 & F glow Hib(naked area) 2 v #iF] 7)o o] 2] 74=)
E el v;ff;s A5 $7189 B455hed SA%E Aoz Ad580 Rord ¥4%e 49
Ho 2 50~75%2 wFe] fFAHE EGBAAA AdY A=A AL fHHE Ao z(Ale-
xander 1961) Rzl glow MEH WM ypha)rt S8 Edlel AgatdE AL 4t
2

AEAA A9 o2+ 0% 42399 b NOf o 29 §e F4Y 299 529 2
% 110~255¢g equivalent/g soil, S5 Ex 140~225 HrolH Holabg e Eokhd 2% 50~65
5% 52.5~552 FFo2A T4 EW F¥aFel 44 &5 € 5 UFh B dete
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Hik#ie] 722t 1008+ SZoln] (H4 1969) 4R 35l ARste Akt 3
o 10, 7(3 1975), R BT %5 Eoke) ST 175(H#%F 1982), E;ﬁﬂ EERE By 3
FEe 3710 1982)2A o]z mEeo] nAW AEHEEY AUAUAET EMHEAZC o]& ANy

2 A=A v} NOy ¢ e F= Nz'trobacter°] Ael] 85t #HSEHE b FobE FAY E
okell T o] 5 A|F¢ population sizer}-dwbE]-F R -o A=} - “
EokEe) Kto] 28] @upe TAE Eo &Y 7g_r 50~145ug equivalent/g soil, 5}%-& 15~
458 WFol= Aozt e A EF 30~275 HF 12.8~87.5¢9 +Eom F4Y Rl
AmA Gz FAF AclE AFe] AR e FFAY d4e 2EEe TP EoE
AL 225G BEFA Ao, el AATY DT 75 Adte DA eqdo A
459 4 v Aolwh Mk hEelAL trace~I61(E 1975), Wkl AE 100) 8 (%
1969), HAFE RS I3 107(E 1982), HE BE BE E4 Ao 268(ds 1982) 5
S3A = 4dAY FEAd e A AE Folnrs] JE FF 89 R AHAHA FF

Fv] T Ropok & A8 Shr A4

£ T PO/ o] 2 A or fr14 9 Bl A feld 42o2A humusel g ZE st
BA Fe gRolr), ol FAY Bk TEEY AL trace~82 5ug equivalent/g soil, d5
o] trace~1209) W Feoln], Aolxg e EGFT L EF trace~095 2, -s-}‘ 77.5~100, 3224
F2¢ Aol g T4 2ot Aolay 2GR AT Aolo AL 2o YEL oha
Eoul g gste] o] 455 ol d$HA Fipih(minerlization)st A& Dol THHo
2 ql3i 4 (Alexander 1961) 5% xore] o] & Ao=m s4xch Mk Zag A 9,07
(& 1975), kel 1.0013F(PL% 1969), alok =4 AulAl EoFe] i3] 1.57~15 7(F 1982,
B 1082)9 HHAE AelHYTY 4uA _E_om FTFELE A,

AP EFEE shjqd Mgl & xokel 7 %o S5 FAAFANA 2 $3 FAE
el = 34 a9l £ Fhtols S4H l=r_° 3] E2r0] 7L 47 5~72 5ug equivalent/g soil,
5 Egdl e 0.1~2.5¢9 FFor AF B A Fue] ok 21X ﬁiola}ﬂ 8 e A
Eckell & F5E0| 22,5~52.5, +FEd 0, 6~42, 59 o g AEgE R FAnk
49 A FF] Evh ole EERA Gg3 2L 49 ) PR
Busse A940 A4 L 5 A% 5 GEEE 4 290 FTFIEL Lol (@
1982) BEE BB % E =S BT % 2.5(#c% 1982), IJcHue] 2= 19, 0(HE 1969)
zobd Z23l & 4+ g

Eop%e Few, Ferte] Sope 347 £ 259 79 40~103ug equivalent/g soil, 33
9 F-L 58~859 FFolvh 2|1 B mA G2 EFE 16.5~39, SHFE 30~42.59] HWFEA
Mg#2e)- gopo 4 R 4 gk Fdateh, -

Eorl B HEEeEA A4 o4 T 4+ dF ol KEHERY 24T FHYL T4
2 2okt vlmAAzte] FHFe AolE AL Eofe] AshEZel e ATl vehbA ergkeh
KBTS Eonhile TH-L iEdpM: &y —starch, cellulose, hemicellulose, lignin, gum %
~7h B AEd g $ol BeE fusE BAEA I %L Ades ol HAY
7 B¢ @eksl 24 = oku] A -E(auto-chtonous soil microbes)s] FAFHo] sl FHom =
ot A 9 th(Gray et al. 1971), a8z z FA4% Rzl #zA gl RAolsAY Eokd
207 Eekal ey A & ghgkS Fake] B 2 g st glvh, Table 1614 SAME Eokd X
site 1,2,49 L TFT2Ed i3 L4 259 3F3-& 511pg equivalent/g “soil, »] @2 o
site 3,59 BTS¢ R 11624 4.4:1¢ &% ol & B Frh T site 1,2,4,4 E
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T2 Eoko] §H3 = F71EFL 243,600pe equivalent/g soilo]= wlm=] o site 3,59 I3.&
144,0002.2 4 o 1.7 :1¢] ul & viehh F3n v 28z L4 FFe F A ESS v o
2w F4E Bk A% 1:477¢]9 ulm 10“1 AL 1:12529 ®&¢ Jehiz vl &5

BE A Eokd A 84 i FTRS 100,309 F FAEFY PFRL 104, 000024
2 o8 $e 1:103691 kw6l (B 1982), .%, I%}i BE EoFlAe 2R A7 32,59 95,0008
2EA 2 odEL 1:29232% A4 H ﬁv}(ﬂi% 1982), a2z & $448-F(total soluble
sugar)$} & 47| & (total organic matter)9] HE S/O ratioz. A = S5/0 ratio?] o] =-
o ¥4E FI4Y EgRAL Y £ °]—t— perameter= A 4 T + 94 G4 A2
L2
Table 2. The amount of amino acids in the surface goil of Piagel valley forest
Stand B
Amino acid ‘ —
1 2 3 4 5
Aspartic Acid 0.696 0.496 0.495 1.484 1.116
Threonine 0. 558 0.624 1.344 8.412 1.518 .
Serine 10. 494 1.592 2. 658 8.312 6. 648
Proline 0.750 — trace 2.916 0.468
Glutamic™Acid 4,074 3. 348 2,952 7.876 3.84
Glysine 10.02 4,148 5,496 13.576 4.002
Alanine 32. 49 9.116 5.01 ] 29,784 —
Valine 21.192 5,08 4,287 5,476 13.335
Cysteine 0.732 8.524 1.371 2.84 0.213
Methionine 2.712 14.648 0.768 3.516 0.036
Isoleucine 5. 664 2. 684 3.585 10. 068 3.336
Leucine 14,382 3.768 5,094 19. 404 4,881
Tyrosine 0.504 0.304 0.504 2.776 0. 36
Phenylalanine 3.12 1.28 1.239 5,064 1.599
Lysine 1. 386 1. 156 0.651 0.172 0. 609
Histidine 0.636 1.152° 0.462 0.576 0. 288
Arginine 0.756 0.168 0.126 0. 668 0.336

(unit; n mol/g dried soil)

#¢ Table.pg: F49 Ecksh vl A o] 49 free amino acide] 59 HEF epi ol
o} EoF %9 amino acidd] gk, TEM 9T thEe #Hx(E 1975, Sowden 1955, Stevenson
1954)e] gl o) Eokell I8 A IkSAES F ST datao] =2 R of Fof| # T fre-
amino acide] 2AH = olgiuk, 2 .4ge) Ax Gilbert et al.(1966)¢] w4y wel 20% etha-
mlz FEdd A Bl FEH TAAN A i £WE A de 2 24 aming
acidd] &FL & 155 olglon (B 1975), 954 7% Podzols} Prairie E ok (Sowden 1955),

78] 3 Silt loam soﬂ(Stevenson 1954)ol & 195 9] amino acidr} A& H ¢S] Ray v &
L AR AL 2 1758 oholwgte] B3R Aolvh itk L3S 7% -$o] ¥ @t methionine
s} arginineo] &71Z AZ3 Alo]= Sowden(1955)=} Sterenson(1954)¢] dataol #juF o=
p-alanines} y-aminobutyric acidsl HAEHA & Aottt ol EHAY) Aol AuiAle HE
o] B2 TAEF FAo| BhEAeA Aalde nwa # gles] Schmidtsl Putnam(1959)-&
e 4AZAAE AFEatd 4T 5 ohnlnde] YHe £ gramy 2~387med] +F
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d-e w3slgzm =2 valines): leucines) z-& aliphatic amino acids} acidic amino acidel glut-
amic acide} aspartic acids} ¢k o ® AT rustgel, B 499 A Foolrlx4ats
FEol 1€ WER HuY FEdE vAA Zehed, 1 Y 2GS AAFEsEA] gm free
amino acid¢] 2% 244 w2 ulyje] ol = A=} 2=z o el {Lﬂi‘ﬂmﬂ Al ¢ amino
acids] 45 4% 29 9o webd bz Aolst neiW Aoz Autu

g, F4Y Egs 0 axd Edelq A2 ohv nae AT Ew u}f #4342 29
Fgatd dehd Fo 54 dnud olled F R4 F4Y Eedl site 12,45 vz
A gl site 3,50] w5l 1.7~3.34 Egteh, |

=3, site 22 A 93F = A3 T A aliphatic amino acidz} 56,3~71% 24 =9 AF »l &
4 Vel A site 29 2AE 34.1%9 sad 5L ES e E Ao R Hel, sobE dd 9
Zd E 9o amino acid X3 patterns 2 A e + gloggtn A2, 28y Putnamst
Schmidt(1059)¢] o 7252} vl me ) acidic amino acid: 5 6~13. 8% 24 A x 3]e}F 29
AeNA B AL 549 ARo] ofde & 4 ¢leh, =3z aliphatic amino acide]. £ 4
7t BoFd] pHel & & Aoz 45 ' .

Fig. 2% S49 Eobs lmxd ool A¢ —RMIE, —BEH % KBRS population size
S 2 A A Aha Bol oA ERD Q44F B Zae BT EEves
veld Aolth, EdaAd gdeld f7189 dFe 484 dfert oz A ztE2(Gray

>

-

Log; Population size of soil microorganisms. T L
(colonies/g dried soil) . s
2, 2, 5 A 4 h N LY\ f} s .5 Y § 3 7 Y |8

X3 W

r CQ
b~
[=)Y

N

A\
N

7

S

5 k)

(s

lower layer % : ﬂ upper layer

m bac. act. ‘ fun,

: proportion of cellulolytic microorganisms

Fig. 2. Population size of soil microbes in Piagol valley at Mt. Chiri; soil microbes were divided
into 3 groups, such as general bacteria, general fungi, and actinomycetes, And each group
was subdivided into the non cellulolytic microbes and the cellulolytic microbes for comp-
aring the population size between them.
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Fig. 3. Mycelial extentions of Aspesgilias niger(A) and Trichsderma s5pp.(B) growinz on sterilized
s0il. The number indicates the site.
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et al, 1971) . oFu] 4 E ¢ population sized] ¥lm= EE7 9 FH 3 s st WY RS
population sizeZ F 3 Aok & I o7 glvi(Robert 1982, Steubing 1974). Fig. 2F &=3pd,
wA o

::553

A8 Eokyl v Eokl 48 RE Eoku|AE FAY TEE vaT o F4AY Eckd 4 £

32 N 4fy lo

om $ATE HG T+ QT ok # sitedol A9 £ FTAAE AF4E FoL B £

S & SPEQA S99 A Tk dnd 20, AT A Wicklow e al. (19745}

Okada(1038)2] §4Feh @FAselA AALE & dluv] o8& TSAES Has =go|4E

Beo Fri 0AT WA QeE naddn MeREgd v TAGAA Eopn| 4
o]

FA¢ TR/ S AL Qs A4 F3kek(Gray et al 1971). o] & F Ay QA ¢ LA
wlela] Eoku| g Ee AT FRE AAREE v 4S5 gk s, EgEgEE ¢
HhAl i, 4a-FF, SATFE dEs ool AT AdAl AArd] 84.6~96,2% 24 T4
Eofo] wlmxd o B AR ¥ B EXE YERZ I3 RE sited 4], 2Elz a4 &
FAAE A5, Apgdor Ev|AEL 2 THY TR o4 2 2o gdikdT, w4l
TF 28T SRTRY IEIN Afa 2 4B TR TRE 94 U ok 2,
oo F YeAld g F4Y Eepolt AP EFRA L FEFIL 4518 Baldl Aodse
A AETA FEEY £9E AT, BATH, 2L QRTFYE e Aotk =g E
Ful £ ANl A4 w3 FHl A& F4AA € F Uk Yo T AFHL EmE
HE Eoksl MRk e BAZAIE 1975, 1982)2 HE BER BE ®oke 24 Z’a_’i}(éi# 1982)
o} FA—3 patterngl& HFI glow Eoke pHyl EEMzz ] ofldt dultdfHs $gZFo] 2
+ 9rhe WA EY EBRY] BT HLE(Alexander 1961)] v g3l YA chek A& 2
23he) Aol wAF TR TRAD Aok AR n] ok nEAES LY T, wD
| Ed B2 Gae= 94 T + g
(Wicklow et al. 1974),

_ , ‘Fig. 39 A% Bt 444 ¥ 53l
50p 4 il e FFY 2T T(Aspergillus nigers)
— Trichoderma sp.)Z 7 sites] HFz E

40} / Foll AFAZIL 4847 MAARE
- -mycelial extension¢] A z E- replica i)late

= 50 | o wy-g Fite =g Asfelrl 49

w AdE SAYE ESEE Ao A Y Eok
;Z,: (33} 5)dl A 274 mycelial extensione]
~ &or l kel AR & F g A =AE
3] a2 of7 E9EA @ ol 23F ®

© [ O %«gg o 7} obligate aerobesojm & S 33}lzko]

%-: ! AE 4 -& site 33} site 5(Table 1 %x)9] ko
_g%é @—} ) 614 G2 o] 437he] Bolat HAAA B

i

ThEE o] £xl= (Alxandere 1861) A

ql%], =& actinomycetesi} bacilluss} 7+

L L EEel | A antagomstlcd— uj 2 Eof]
Fig. 4. Th> rates of soil respiration. Glucose was ol =
. A ol Z PANC) o
added to flask as the substrate at level of & A A A 4 TEF W A
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Fig. 5. The activities of soil enzyme(CMCaise, cellul-
ase), One unit of CMCase activity was defined

S A9 $7)E 2 £z 71 Aolmky E9 as the amount of enzyme releasing . 1.0upg of

glucose (or glucose equivalent) in 1hr under the

SRR e Ao R fekEr standard assay condition. (black-surface layer,
9¢] Fig. 5= A=x wreoeg Huxk white-lower layer)

-,extracellillar‘enzyniea] shql soil cellulased] activityZ viebwl R o]v}, soil enzymed) activity
E Sane FAe cnymed slv wd GHA9 FL A SR S0 =g
fertilityE el &= “biological index”(Casida 1977) 24 9] &.go] T 70|t} R AFAA=

B3k 2L F4Y ANAY Eokd HAFE Fo189 A3Re] Qia ﬁi%ii B3 4
Eokal Ho|3tA Fo Eokd Eu[Ho] gk cellulases] activity?] nlmol| 4 Eoku]AE FA 7

1€ L5 AelE el ] A5t 4% Aeleh Fig 5% F=zshd o A 4L Fig. 49
Eg3 FAEE AL & 9 Qv F4AE B9k cellulase activity:= F o] 3 Eeoke oA

Bnﬂ,ﬁ,

AR
Bk b ol Eoke AstEd ol & site 1& AlYstnt =B A activitys} L A4
& Eoke] TEEIE AEA o), olHT AL Egml AT §F 249 sehd modes)

fermentations} & 7| A F5¢] ¢l 4Lslul-S-(substrate level phosphorylation)ql wEo 2 4 &

o QA e(Gray % 1971).

HEL slebE Ao BmARMe A LEBEY]. FHE =27 Efjﬁﬁﬂ] ‘lril' s 4Asg

AR £E8e] pHE 7.0 LI Rg 43lshs) KEWEEE, Biwas A 95 NOs3, PO,3, Mg,
Fetn3e] &£ 22 —fpe s TRELAA 2l EFLGA 29goH 740] %23 59 EoF o A
A S o

S/0 ratio(total soluble sugar/total organic matter): ER-7} ETH BEHARKEY =231
A AR BWE 10 A7GRE By ,

free amino acide % 17fe] A& gom F4Y Eobol Aol BoFuvks FeFe] 17~
3,39 ¥okeowr aliphatic amino acidz} Bfyo 2 (56 3~71%) A+t Edu4EY FH&
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FAE Efe] AolAYY EgAnd ad d5Ent 23Ed4 a2 =3 RN a2y
general bacteria, actinomycetes, general fungi¢] o 2 4 =7 FeHgon FAdl &
] A71FE Eolel At BduGEY AExd JAAE 2 47 A—sqth
E4SFE, EgTL(soil cellulose)s] 8o Fa9 Eofo] Ho|m13 e Eoke] ulske] =ato
B A W SEE 29ld T4 R4 w3 o
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