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Abstract

During the last August 2nd -7th in 1993, the author surveyed three is lands of Kumo Archipelago,
Chonnam, Korea. Soil samples were collected from 8 representative forests including Pinus thunbergit,
Castanopsis cuspidata and Camellia japonica communities. Environmental factors, microbial population
size and the distribution of cellulolytic-, lignolytic- and pectinolytic-microorganisms were estimated.
Degradation activity and the productivity of the antimicrobial metabolites of the actinomycetes were
also determined. The average values of the PH, water content and the organic matter content of the
soils were 5.48, 40.2% and 21.7 %, respectively. Soil pHs of Pinus thunbergii and Castanopsis cuspidata
forests were lower than those of Camellia japonica and mixed forests. Water and organic matter contents
of the sample soils were higher than those of developing ecosystems, particular in those of Castanopsis
cuspidata communities were as high as those of the soils in the climax state. The population size of
soil microorganisms in the surveyed islands were in order of general bacteria, actinomycetes and fungi.
Quits a number of bacteria and fungi were able to degrade cellulose in the forest soils, while lignin
and pectin degradation was limited to fungi. Actinomycetes were also active in the degradation of organic
matter. but the antimicrobial activities of the organisms were extremely rare. It is postulated that the
ecosystem of the forest soils in the islands, particulary Castanopsis cuspidata and Camellia japonica
communities was preserved well.
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a3 FINAYYEE FHse T EL9 ¥ 23] 7|9 Dommergues ef al. 1978). HEF EoF
NAAEES EY el g T 53 435 LS 5ot HF R BHAE FAsHE
71%5& 77 Edh(Atlas and Barth, 1980). @&t ESAE Ao St E b8 % P &5 Bk e A 9
& A3 & F37] M e EGY Belsisty 545 ESujdEe gy, MAEy 27 2
ase 45 94 gletsjof $cl(Anderson and Domsch, 1978; Paul and Clark, 1989). ¥ 24} A=
DG TEY Fo=AT 3 =X Fo A FEPinus thunbergii), 23T
(Castanopsis cuspidata)2} 57 (Camellia japonica) T2 T3 g7lo] A&l Ecks AU Alo g2
At 2 AEZee] uE EYe #7803 EYv|YES] AAFE 279 45 #dENL =
Aaglon, EYol g EAF = R gAY H /A (Cellulose), € (Pectin)® &) -1 (Lignin)<)
3 $HE ZAEIAT £} EF U AEE 119 435 A4S olsf gk, AN A Aol g 219 - Q)
A A g Horslr] g8 A FAER Y44 2 Ba5 S 2R

L

1. ZALA Y
A G G G2k, g% A% 5 37 SAS gAlele] AAle] 2 wheksl 2 g/ x| & ol A
S5cm Blghe] REF ERS Qs Alg2 A3 9 tHFig 1, Table 1).

2. E}e) EEidety &4

PH: Reed®} Cummings(1945)2] ol whe} A &8 v|o]Ad @il EF E ol 2to] A2 o7}
THTE A3 1A% BAF T {2 AT PH meter22 ZA3 )

FrE: 2mm A2 A EFE 105CoA 24 7HE¢ AF AR F A2 A 24AIZ w5y
Had FAE 4T F TFo) d &2 st

% 718 ¥ Bear(1964)2] "ol np2} AF U2 EUA8S 600TCN A 3027 AAAA 4 H
FAE A2FTF @ v g2 A

3. EGu|YETR Y =7 o £4

A G2U0 2 glucose(15 g/)E H7HeE Knops F718) A1 2 Uuk 4lFo] #a] w2 A}E31 o)
Afrd, A9, 22ln glad Fa AEe dd3oez 5287 Yy SA992 glucose Al
Carboxymethyl cellulose(CMC; Sigma Co.), Citrous Pectin(Sigma Co.)2} Lignosulfonate-Ca salt(Carl Roth
Co)E 77t 1% =7t I/ H7Medoh EY E99 0.1mlE HEE F =23le 30Tl 4] 48417
vjFsted JERE colonyE Al

K1t Czapek #H A Aol sucrose(30 g/)E H7Heted Uuk 24 o] B2 wiA2 ALE3Q A4,
Hel, 2ga gad 3 IS ddHoz #2317 A B2 922 sucrose B4l CMC, Citrous
Pectin® Lignosulfonate-Ca saltZ zt2} 2% 57} A H7etsdch 2zt wj=loll= AF gAAQ)
Chloamphenicol(1500mg/)S #H7}etdich EF ey 0.1mlE FF F sl 24Tol A 797t
sfe¥sted el colonyE Aldbdch

FAdTdE: & JF AL Cycloheximide$} Nystating 2tz 50mg/le] 52 H7}8 Starch casein agar
(Kuster and williams, 1964)& 3839 ch. EY G AE 50C F2oA 1583 AA 23 §F HE,
S=sle] 25T A 1443 w3t JYERdG colonys @Yoz #FES Al4Ech

GAEA AMAS . =5 Eeld BT L Nutrient agar Bl Ao AF 3 & 30T A 22 7F vl ek 5he}
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Fig. 1. Map showing the sampling sites
Table 1. Description of the sampling sites
site Location Vegetation
1 Shimjang-ri, Kumodo Pinus thunbergii
2 Shimjang-ri, Kumodo Camellia japonica
3 Uhwak-ri, Kumodo Pinus thunbergii— Castanopsis cuspidat mixed forest
4 Uhwak-ri, Kumodo Castanopsis cuspidata— Camellia japonica mixed forest
5 Ando-fi, Ando Castanopsis cuspidata
6 Ando-ri, Ando Pinus thunbergii
7 Yondo-ri, Yondo Castanopsis cuspidata
8 Yondo-ri, Yondo Pinus thunbergii
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Chloroform©. 2 AN E F9 3 A H{ 7% Escherichia coli, Staphylococcus aures, Bacillus subtilis,
Phytophthora capsizi, Saccharomyces cerevisiade, Candida albicansE pour plate ¥ 27 FF3hod 30T
oAl A 27t wigg ¥ Fogto] A=A QRE BRAINAC

ol #el¥ W7ol gelatin, urea, starch, casein, RNAS ¥ 318 = =2 £AEA . Gelation
ol 3}= Nutrient gelatin agar(Difco Co.)&, 1213l urea ¥3|i= Urea broth& AH&-3ta] Al #oA
AASHTE HES AP TS 25CAH 7, 14, 2193 v F& F B33k} Starch £35S Modified
Bennett's agar(MBA; Jones, 1949) v Zloll 1.0%2] starch® #H7}g F 25Co|A 1, 14, 2197 oI
F B3tk Casein #3152 1.0%9] skim milkE 3713 MBA vl x| & A}-8Fo] 25Co) A 14, 219 7
kg & Fugo] AM7)=A #EEHY. RNA 2352 03%2 RNAZF &-f%¥ Tryptone agar
(Goodfellow et al., 1979) ¥} A& o] 83te] 25Co A 14Y37E viFF ¥ IM HCIS Hoj=| T3 §o]
A7=A SFsA

ER L

1. £ Eeisisy 54

ZAHE g2 Y EYge EY3tetE 542 Table 29 2ok ZAMA Y9 AEZGog:
D FEPinus thunbergin)@Zo] 228 o, 78RN (Castanopsis cuspidata)?t &+
(Camellia japonica)™=r& N7F <A FAE AHol FEHoz wEdgon BE = 4T
et

ZAMA S Ecke] pHE 4.22~6.609] 92 A 3t 548012t} o] gte $HE2] 6.3(Hong and Chang,
1982), & A £ 9] 6.8(Choi, 1982), ?! % 2] 6.85(Hong and Shin, 1983), 7 -5 9] 6.7(Hong and Jang, 1984)]
vl 3l w9 22 gts el o, WM w9 52(Hong et al, 1987), 2Hvht 2] 55(Jung and Shin , 1989)%}
FALG @teldt 53] d& FE2(Site 1, 6, 8)2] pHT 548, $HUF-Z(Site 2)2 660, T4
BT 8 (Site 5.7)2 4600102, EAYSite 3, 4 580°1At USSP EL pHIL &9
799 176l vl wch(Brandy, 199005 A fANE Adbela A4 4 ok e, AR

T2 pH7 ol B AL FHA7 AYAYIL FAE Ageg BE 7t $53tA humic
acid®] B4l 8437 dEolztn 448 4 AUt

FAA Y Y] S 2AMA] o) 2 zo]7} QlA oM B 40.1%2A £ 2] 21%(Hong and

Table 2. Physcochemicalical properties of the soil in Kumo Archipelago

Site pH Water content(%) Organic matter(‘kj.
1 5.29 32.7 14.9
2 6.60 369 18.3
3 6.05 43.5 240
4 554 424 235
5 4.97 46.1 256
6 5.20 35.7 19.6
7 4.22 42.7 249
8 596 |19 40.7 214
Mean 548 ' 01 217
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Chang, 1982), 92} 2] 22.1%(Choi, 1982), 14 %] 20.8%(Hong and Jang, 1984)°l) ]} v}<- .o
e vEhdew, At solEe) FHY ERe] 40%(Choi, 1983)SF FAME fholch.

EF U EMte F /7189 FFS 149~256%) WHZ Az 2 2bo)7}t AACW HF 217%
2 ¢kx9] 95%(Hong and Chang, 1982), 9 A= 9] 10.4%(Choi, 1982) B th= HA i, AFE9
20.8%(Hong and Jang, 1984)%} #-AM3I T}, £ ZAA E%ke] §487 718 gHako] 340 2Ax] o)
Ha G A2 E& o]fi: ¥ ZAMIME Sem U] HESS A2 R AFER 7] wEolg) gy
ogel ARaNE FoAT MAMHAL A Do) vls) HH R Aefol] Qom Aae] e AE
"9 ¥ el ¥ Avta AP

2. EGulAE9 MAFe =7

A 87 A Eelg EYU AR AAZY AV DEAEA B njgEe Byt
Table 3,4 2 Fig. 29} 2tk 7 o] 28 WA 29 271 Y7 LAl ato] 253X 10° 4 Fo] 130X 10",
Al Zito] 606X10°g dry weight soil 24 A, WA, 23te] o]}, o] 5 AR 2o A7)=
71 %=(Hong and Shin, 1983), /& % (Hong and Jang, 1984)°] ¥] & 7 oo QFeb = (Jung and Shin, 1989)9}¢

52T %(Choi, 1982) ol I3 chi Zkrh Solg AL AW &7 (Site 1, 6, 8)2] EuAE

AAZe a77h PR BHUTEee) val dfHoz A4S

j=}

2 F AN EFY

718 &% 3 dads nAREde A7) T4 4AWAE Aoy gAHos g7

Table 3. Population size of soil bacter in soils of Kumo Archipelago(CFUs X 10" /g dry soil)

I

site Total bacteria Cellulolytic(%) Lignolytic(%) Pectinolytic(%)
1 59.5 9.8(16.5) 1.2(4.1) 1.0(3.4)
2 129.0 73.5(56.9) 5.8(4.5) 0.3(0.2)
3 774.0 171.0¢22.1) 15.8(2.0) 5.0(0.6)
4 280.0 42.6(15.2) 4.0(1.4) 1.5(0.5)
5 144.0 80.7(56.0) 9.6(6.6) 0.5(0.3)
6 132.0 46.6(35.3) 5.1(3.9) 0.4(0.3)
7 160.0 42.2(26.4) 3.6(2.3) 9.2(5.7)
8 137.0 73.1(39.1) 4.2(2.2) 0.5(0.2)
Mean 253.0 67.4(26.6) 6.2(2.7) 2.3(0.9)

Table 4. Population size of soil fungi in soils of Kumo Archipelage(CFUs X 10°/g dry soil)

Site Total fungi Cellulolytic Lignolytic Pectinolytic
1 5.0 0.6(12.0) 3.1(62.0) 1.1(22.0)
2 29.1 1.5( 5.1) 5.5(19.1) 2.8(9.6)
3 165.0 7.7( 4.7) 41.5(25.2) 28.0(17.0)
4 784 19.7(25.1) 43.8(55.9) 22.0(28.1)
5 954 6.9( 7.2) 21.9(22.9) 14.4(15.1)
6 15.1 4.5(29.9) 10.1(66.8) 5.3(34.9)
7 715 26.7(37.3) 51.8(72.4) 39.8(55.7)
8 249 6.3(25.2) 8.6(34.5) 7.2(28.9)

Mean 60.6 10.4(17.2) 23.3(384) 15.1(24.9)
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Fig. 2. Enumeration of the actinomycetes isolated from soils of Kumo Archipelago
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Fig 3. Distribution of the polymer degrading microorganisms in soils of Kumo Archipelago

FRoly Badol Fo EFY 53 7 oA AN 27 Ak £ Aol met vlyE
ARE 2719 wol7k AsHA ebeh. oleie 2o ERAEAY RE T4 ARl B GAH
A7} ol soi Aol F& ARt Yk

3. AEAEE FIl u|BES X

B zZAME Egu|AEe] Ri5S Heotslr] A8 varg9ez CMC, Citrous Pectini Ligno-
sufonateS A}E3ate] 28 o] Y B o] ¥ ¥ E S8 HTable 3, 4; Fig. 3). A7) 2§ /4 Ealsd
A A 7S] F AT MAES 152~569%2] W2 B 266%1 2o, gady He g o]
F Ae AFe 47 277 09%2 S viekstdch Ao B 2l 1d9(384%), HE(24.9%), A
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Table 5. Activities of the actinomycetes isolated from the soils of Kumo

Archipelago
Items Percent positive
Degradation:
Casein 60.0
Starch 86.7
Gelatin 40.0
Urea 60.0
RNA 73.3
Antimicrobial activity against:
Candida albicans (10
Staphylococcus aureus {10
Bacillus subtilis 20.0
Phytophthora capsizi {10
Saccharomyces cerevisiae 6.7
Escherichia coli 6.7

Valuers are the percentage of strains with positive character states.

SAEHT(172%)8] wolith o] AAERE EF W dfie Falle Mo AdEg o g
719 E st o gads Heo Eals A el 9sl o] FojAa YL ¢ 5 e,
B9 A}t FAI Y. 28y & oA E AAFY 2717 AR R Rol7) wd A= g
LEAED EsoMe F3gd ¥4 YA @t

Eol Ao NEAEA B AT Ao 45 B BAd Adoe AL FFE F AUk
o 24, Site 29 52 AS-t olE LA 2] AFEGE= Mol 93 o] FojA 1 glon Site
4ol e AT Eallso] Ao 1A vls] YFEATh ol e Z ujAE NA T F5 AL
B A9 o §748¢ o8 H-HE ofd] g AT} o] FojR ol F Ho® Az EY,

4. AFe ol 2@ WEZ B4F

wAFe EFAA L F8 FAUARAN {7189 353 23 dAIE o 44 Fo] gt
oty 2 91 tHGoodfellow and Cross, 1984; Williams ef al, 1984). 53] FHEZD 4A4H T35 T
3 S AR e 2t A8 AT 45 BAE SAHST 2E4S P Hes FHE F
9l who]th(Atlas and Bartha, 1980).

WA e RAE 2715 1.30X10%/g dry weight soil 241 YNF AMlde] 50%°]13-8 A& AU
olojz Had 607l WaFe Basa FUEF YA TS Table 59 £} AHe BE EelHdEol
caseini®} starch® & & AR 2™ ureatt RNAE 47 60%9 73%2] #E°] #aT 4 AU
w3 oF 40%9 TS| gelating ¥3HA1Z 4 At ool MR EL EF U9 FrIEHES
2asled 493 719E 3 UL o F AU ES W o)A E A7 antagonism®] 3
dzA FARH] YAL E F Utd gutzoz AN FHEF YF 27 Q4
#Ho|thAtlas and Bartha, 1980). ¥ 7ol £2€ W4T YA s ¢ S ¢ +
ot} o] A= KA 9] AURY EdoA T HATES o] & Aot vh-¢ FASHA HH(Seong,
1992). &9, A&RAY HgF H7EFH 2 A9HAY F& JdFdo] F3] WG MAAAA
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gy 2 FAER AAFol 53 A vlus] & of, & ARG 419 EGS
g8 A A Fe QD FGHE BEC] Ha UALE ¢ F AU
48

29k I =AM F2 AAE EGEEF EYvAEY X F g4 i ‘“ﬂ?‘i}ﬁq
ZALA G AHEFS pH7E B 54824 el 7o FAAMITIEN FELSL
HuyF oy TAPT ] B3 A A7 Ft @2 pHl & F+E&H /7189 ‘S‘%c
ol ot 71E ZAME HolHAF o AHHEG v FuaAc 53] THRMPUTTHY EFe
SEE B fAR 870 FAHUT. ESvREY AT Zv)e iR, FAE, 2729
TolAT HFLE BAE 7 e AT i3S ESUAE F AT &S AR 21%1"1—}
2l1da Hee e A 7‘1ﬁ‘°ﬂ et dojub AUtk BAFES] F7I5HE] Ei5e

Frdoy FAERE e AZIIAT ol 48 ARz FE ARG FHESLS A€
FETHE A B THL AAMNMEA 438 BE Fert F559 gy =3 Wi @
T AR

A9 4 g

FLEATY ) =49 dde vud A 1z BEHD on, §5 FUIRT,
FUTZeolt EEYTSY BE Ut o) FEaUR ¥ 5 Ak geM, o5 2ete]
£49 BES ANAE N AR 5ol 2A} AFedn ¢ 4 Uk

B 2 &2 #

Anderson, J. P. E. and K. H. Domsch, 1978. A physiological method for the quantitative measurment
for microbial biomass in soil. Seil Biochem. 10: 210-221.

Atlas, R. M. and R. Bartha, 1987. Micorbial Ecology. 2nd ed. Benjamin/Cummings Publishing Co., Menlo
Park.

Bear, F. E.,, 1964. Chemistry of the soil. Reinhold Publishing Co. N.Y.

Brandy, N. C, 1990. The nature and properties of soils. 10th ed., p. 47-90. Macmillan Publishing Co.,
N.Y.

Choi, Y. K., 1982. Soil and soil microbes in the soil of Deogjeog Archipelago. Kor. Cent. Counc. Nature
Preserv. 1: 165-178.

Choi, Y. K. and Y. H. Lee, 1983. The soil microorganism of the forest flora and soil of the climax forest
of Piagol valley in Mt. Chiri. Kor. Assoc. Conserv. Nature. 21: 179-191.

Dommergues, Y. R., L. W. Belser, and E. L. Schmidt, 1978. Limiting factors for microbial growth and
activity in soil. p.49-104. In Alexander, M.(ed.), Advences in microbial ecology. Plenum Press, N.Y.

Goodfellow. M. and T. Cross, 1984. Classification, p. 7-64. In Goodfwllow, M., M. Mordarski and S. T.
Williams (ed.), Biology of the Actinomycetes. Academic Press, London.

Goodfellow, M., G. Alderson and J. Lacey, 1979. Numerical taxonomy of Actinomadura and related ac-
tinomycetes. /. Gen. Microbiol. 112: 95-11.

Hong, S. W. and K. S. Shin, 1983. Soil microflora and fleshy fungi in islands of Jindo county, Chollanamdo,



B, FREE] EYNETHY EX Q SHE 255

Korea. Kor. Cent. Counc. Nature Preserv. 3: 261-289.

Hong, S. W. and Y. S. Jang, 1984. Soil microflora and ﬂeshy fungi in islands of Komun-do county,
Chollanamdo, Korea, Kor. Cent. Counc. Nature Preserv. 4: 35-54.

Hong, S. W. and K. W. Chang, 1982. Soil microflora and fleshy fungi in islands of Jindo county,
Chollanamdo, Korea. Kor. Cent. Counc. Nature Presery. 2: 37-52.

Hong, S. W, Y. S. Jang and K. S. Shin, 1987. Soil microflora and fleshy fungi in the Paengyongdo
islands. Kor. Cent. Counc. Nature Preserv. T: 49-71.

Jones, K. 1, 1949. Fresh isolates of actinomycetes in which the presence of sporogeneous aerial mycelia
is a fluctuating characteristic. /. Bacteriol 57: 141-146.

Jung, H. S. and K. S. Shin, 1989. Soil microbial populations and higher fungi of Anma Archipelago.
Kor. Cent. Counce. Nature Preserv. 9: 71-90.

Kuster, E. and S. T. Williams, 1964. Selection of media for the isolation of actinomycetes. Nature 202:
928-929,

Paul, E. A. and F. E. Clark, 1989. Soil microbiology and biochemistry. Acdemic Press. San Diego.

Reed, J. F. and R. W. Cummings, 1945. Soil reaction-glass electrode and colorimetric methods for
determining pH values of soil Soil Sci. 59: 97-104.

Seong, C. N, 1992. Numerical taxonomy of acidophilic and neutrotlerant actinomycetes isolated from
acid soil in Korea. Ph. D. thesis, Seoul National University, Seoul.



