The Report of the KACN, ' . — 141 —
No. 23, pp. 141~150(1985)

AENBIARS LERE 2 LRECED

- Soil environmental factors and microflora
of Chuwangsan National Park

N
N .
. by
Hong, Soon-Woo and Yong-Suk Jang

Department of Microbiology, Seoul National University

Abstract

Five sites of Chuwangsan National Park were surveyed during last July 25th-29th in
1984. Edaphic environmental factors and microbial population size including the cellulolytic
microbes in the soil of this area were examined. Also, the fleshy fungi were identified.

The total population sizes of the soil microbes in this area are in order of total bacteria,
total actinomycetes and fungi. In the case of cellulolytic microbes, the order is the same
as the above. According to the soil environmental factors and microbial population size,
the ecosystem of this area might be stabilized. On this survey, 81 species of fleshy fungi
were collected and identified. Among them, 78 species were classified into basidiomycetous
fungi and 3 species were into ascomycetous fungi. One species of Genus Phellodon which
was recorded in Korea for the first time, was collected and identified as Phellodon melale-
ucus Karst. Therefore one genus and one species are added to the list of higher fungi in
Korea.

C I

AEI BAREE 1976 o] $evedd 12942 RyAlcz AFd Xo=2 TR FR



— 142 — EREERAREDRS HEHRSEE £23%

- GEES BAEN BUE - a5E 5 27 B 4 Ed 23 ey, ZFAL mAL 934
ok FEE o] ERERY BRES $3E AR d3HE Ao,

o] Mol ¥fsle] 1984 H 7H 256 H~29 H(G HE) Aloldl SEEAKRERE FEFo=R 44
o EREAET} ol TR oH, HEEL B AR 4908 o] A &R el Bkm
S Lolm it

ERESo] QlolAY) Biae AR EATREY BHER © AEPEY —kEE S 29
W, K3 LERCA WEY S o L] M - (kB WES LA E %9 AR
BEREd BES 93¢ 92 £ 4 U

HEAW D Bl SR ALSE BEE BT ddEAd Pe] $ubsle] AFA el A
LERE ERES LEHEsS EERNY 2% sadte HERES ARt Boid. ol ks
fERE 233l Hloloh.

=g, oWl ZFd o]Xge] HaE HAFE ARt FAFRoH, Ao ﬂa@mmwm
melaleucus Karst.)o] Fjo] 4 Loz 7] =5 glow, %ﬂﬁéﬂﬂﬂ&fmliﬂﬂ& o %
QA=A 9.

PR

RAEHT MK

19844 7B 25 H~290H (5 HRE) Alelel RAE BuAEA 58 HE5 10cmu] gk RALE
< AF At ' ‘
AP Roid LERRY 49z ARG L &3 2o Fig. 1.

SBHRTR Bk _ OB %
1 A 3EZZ>NLE
2 T ->Frg
3 B 3 A (KA7L)
4 RERE—A 1 %
5 Aol A -2 ¥

58 e FAAHAA fHtH o, AETE EESH .
TEERE BERY WE

© &XE

ARG EFAEE 2om T AZ A 1
EA7 F ALl A 24 A7 WAt 2 FAFE Fob F

@ KkFEele F=(pH)

4 554 EFAEE 2112 H4 - AR F d3se] 2 oFA g Faol & FE 57
7] (FISHER Accumet Model 230 A pH/Ion meter) 2 =4 3}9 o).

® 4% FA9¢ % F +E T3

R
o
2

off



-8k, AELS LWEE D Lugsy — 143 —

X

cmp um- myun\

Ch'dngsong. fip

@ Sample site

Ch'dngsong-gun

Pudong—myBn

Fig. 1. Map of Chuwangsan National Park.

E"o“] EE B A 2247 F A= A4 474 A5
. K*o]2.9] &2k : Sample 5g-& 1 N Ammonium acetate 50 mZ &} o] 2 & . o 3 F flame
photometer(PERKIN-ELMER Model 51 Type) 2 A =a}¢] ).

.. POs# ¢ ek : Sample 524 0.03N H,SO, 2 2 .33 & Ammonium molybdate ¢+
Stannous chloride 2 ¥ A 660 nm 9] 5}3 ¢4 Spectrophotometer (CE 272 Linear Readout UV
Spectrophotometer) & A-4-3h] 47 19 o} (APHA, 1981).

©. NO,~¢] % : ¥ JZEYL brucine sulfate method 2 WA A7 F 410 nm & T4
Spectrophotometel (81 ¢+ =493 Cecil model)-E {#FF3l =489 o (APHA, 1981).

. % A2 ¥k Micro-Kjeldahl method 2 3% . 2%3lo] = o 2731¢ t}(APHA, 1981).

w. 84 BF9 Fek: Anthrone 9] FHpko 2 uh-g - A7l ¥ 625nm o] 1Al 4 Spectro-
photometer (Spetronic 20) & AFg8le] ZAstg o, FFY Fz2 Glucose 8 Z|EX 2 Fabst
St

. F f7E Ee Bbd A A2A7 43 FY EFARE 105°C AFAR A4 48AL A
ZAA ARAFE AAT F 600°C A 4A7F daAA FrFE S35
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LEEE A BE F7] 9 ASL S sAeme] EEEE 27

(D #H g (Bacteria)

. —iB 4 (General bacteria): Knops 7] A (Choi, 1982) o] glucose 15g-& c-source 2
7}3}04 A% gtEa, 29 89 0.1 ml S pour plate method 2 HZF3 F 2441°C e 27
oA 4847k vl e el hehd colony 58 Alshgleh.

L. A S4 52 #1E (Cellulolytic bacteria) : Knops F-7]H] =] o] CMC (Carboxy methyl cellulose)
15g & c-source 2 H /15 $%, 722 wWoz HZE . uf sty colony 5 A5 .

@ IR (Fungi)

1. — %5 (General fungi): Czapek E H] X] o] B4 92 2 sucrose 30 g & 54 7}3F £ gentamycin
sulfate & 50 mg/l-media H 7}3}e] 7 W oz HFshe], 27+1°C 2 FerdlA 797k vl ¥t
4t} (Hong et al., 1969, 1975).

v, Afa 5@ B (Cellulolytic fungi): A Czapek K& #]x]¢] sucrose §]4l CMC & c-source
2 st WAE wExn, AF dAAZ 2L Ex5° gentamycin sulfate & Agstg ol FE
e 69 e e e,

@ W EEYE (Actinomycetes)

Jensen & w2 ¢] glucose &8 CMC & 7z}7} 15g A c-source 2 & 7}ate] wjA & shEx fungi o A
9 2 WHoE A% - Fshd 7 Hikel b colony £% Alstg .

AR e dEE dAe] A wEHe gz, 58 &VFF(Pinus spp)e] o] oFF F&
Ado 2 EFdAc] £ Aoy YzEolA Lt A Jo 2 7 wE] HEEE 53 FRE Table
13 2},

AEIF o] Fol7 657 #iEh] EFAEE 6.4~6.7 2 Hlad TLeH, :ﬂﬁ:ﬁ- 6.5 2 FEE
o] A% 4ot4te w\-‘—"}' 5T FE S’dv}(Hong et al., 1984).

1 FE FEEL 31.9%E 10.4~49.4%9 BFAT. o] - A 44 37.3%, A4 ok

:-_‘/

Table 1. Envirenmental factors in the soil of Chuwangsan National Park

Water Total Total N Total soluble

Phosphate

Site  pH NS TEE GASol arictenn (/garied JGRRUR e riucose/
(%) 0il) g-dried soil)
1 6.5 49.4 33.0 5.5 - 237.5 ; 2.6 130. 9. 283.2
2 6.4 37.5 23.0 6.5 170.0 2.8 144. 4 253. 4
3. 6.5 32.3 16.5 4.5 232.5 4.3 287.0 303.7
4 6.7 29.7 49. 3 6.0 230.0 4.7 199.7 462.0
5 6.6 10.4 9.3 0.4 42.5 4.1 88.3 64.7

Mean 6.5 31.9 26.3 4.6 182.5 3.7 170.1 273.4
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=3E BEF 2E9 AT FFF 40%(Choi, 1982)e) & wl2sh}, BEHES H T3 30.4%
(Hong et al., 1983) 9} -FA18 FFo] ¢}, . '

A (NO;7) ) Frek 372 170: 1pg/g-dried soil & H2 Fx.9] #7F3F 371 ug/g-dried soil (Choi,
log2) Bt A Aok, A4t HolAR e B TR 56 2t 3u] A9 golged, A
oAty okl $f % T3k 163.5 pg/g-dried soil = A9 §A18 AFHE mgdh. "AAR S
g BdE ddeE 2AE SAARAE A 24 59 Edo] s £ A4 FHFE B
A2 Bwsgloh(Choi, 1982), of& Hilfe] KT Aoz 4"}, T2, g SFFE
< B BES AL 27 (population size) o] v 2] 8} A & BldhE Ao Ykl 74 o] TF(Choi,
1975, 1982).

Eck 29 Kto] 9] ekl 42.5~237.5 ug/g-dried soil ] ¥ 912 33F 182.5 ug/g-dried soil &
v otk o] #e % E % (Choi, 1976)9] HTA Mrte ¥ FFo|v, A4 FAH Ekd
E2ZF PFA 6220E F 39 FxolPm, AGAe FHFA 158.8 pug/g-dried soil Brpi= oF7k &
< Fhel et S

g, Total N 8- (.4~6.5mg/g-dried soil o] WF2 7 F3tL 4.6 mg/g-dried soil o] ¢
o, gz2T4 AF Fe e XA

Eg A4 (POS)Y ke H 3t 3.7 ug/g dried soil2 A2 ofE A g ulded R
AE2 ZAsGAct. &, Nitrate 9} Phosphate o] F§o] &ste] pH 7 A i} v &aiA] veA]
Fg &5 o)A ' :

% 7% ¥5-8(Total organic matter)& 26.3%% Aot o 24 3] Fale B FFo
gomo EguSEd f¥ BES WA dlFz dd. ¢, dAY FhE 4ot AGd4 1E

it

e )

FA e Aoz g, A, FAWEA Fold g8 o2 A QgAY wxE A XY Al
kel ct. i

EGUAEY AT 27 BE 9TE MXE 480 F 784 $Re TEL BE
glucose 9] J|EX 2 Fasn], ZARR G4 64.7~462.0 ug-eq-glucose/g-dried soil & ] 2o
273.4 pg-eq-glucose/g-dried soil & FFzk-& BP e, ol AF4te] T 329.9ug-eq-glucose/
g-dried soil B¢} ok @stew], W AT AAFE Aslo] WAAE Hdd AeE Y

AEL ByARES 518 1259 EgaA SEET =dm 459 AAF 27] (population size) et 4
& 24 7] A E(cellulolytic microorganism)¢] £3% )82 Table 2 ¢ zv}.

Table 2. Population size of scil microbes in the soil of Chuwangsan National Park
(Cell No.X105/g-s0il)

Bacteria Fungi ) Actinomycetes
Site Total Cellu%%})rtic Total Cellu(lg/i})rtic Total Cellu(l%l)ytic
1 38.1 8.6(22.6) 2.5 1.1(44.0) 28.7 4.3(15.0)
2 30.6 8. 2(26-' 8) 1.9 1.0(52.6) 15.4 4.0(26.0)
3 22.3 7. 1(31. 8) 1.8 0.8(44.4) 11.9 4.1(34.5)
4 41.8 12.3(29. 4) 4.2 2.1(50. 0) 36.3 . 5.2314.3
5 11.2 1. 17(9. 3 . . 1.1 0.3(27.3) A 8.0 .. 1.9(28.8)

Mean 28.8 7.5(26.0) 2.3 1.1(47.8) 20.1 3.9(19.4)
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7+ (EEEFES] =/)S d ms] B, bacteriaz} 11.2X
105~41.8X 10° cells/g-soil & W 3o 28.8X10° cells/g-
soil o HFZL, fungis 1.1X105~4.2X10° cells/g-
soil o] Wle] 2.3X10°cells/g-s0il & FFe RAL
7], actinomycetes = 8.0X10°~36.3X10° cells/g-soil £
Bl 2] 20.1X10° cells/g-s0il & 3 F7+-< 247 vepul o]
WISl (EEgE bacteria, actinomycetes, fungi <] J|§
o]k, olHF KRE FAHANA FL AHoE JE
A $E vty L4 FEHLE B F de Ad
e o 2 vevE Bt @, df4 3 A E
9] {EfE# = Dbacteria, actinomycetes, fungid] JHo &
z}z} 28.8X10° cells/g-soil, 20.1X10° cells/g-soil, 2.3X
10° cells/g-s0il &) A2 x4 o (Fig. 2).
Bacteria & 7 %o AdHql {ERRE QA& FE
o] A Fhiliel] st ozt WejA v, Afra ¥
ATAAE 23838 Adate 5.9X10° cells/g-soil g
7bet = 7.5X10° cells/g-soil & Velgle] goge] =
Fig Fbede B AFA.

Actinomycetes 9} fungi @] 7S¢ A= BEE
HREE REd #BES FHuld) v st g7k gojA

A4 B8 B (cellulolytic fungi)d] u]-go] Aetale]

ofr o pfn

O

B ifEc) kg $4)3E EatE A o) 313l ck(Hong
et al., 1984).

o] g}zro] " Lo HyE - (LEN BIE, LEM4EwY
fEfERE =7] (Table 1,2)F 49718l & =, vlz4 @AEW
BvARY HEARRY REEE 493 BiF, =
FHAEY] FEG Aftas 8 vlAEY v g Feg B

30

20 |

10 L

Cell No. (x10%g-Soil)

a

1

Park,

2

3 4

56

Microbes

15.6%9)] B3t 47.8% 2 34¥] AE = AL AfBEE Fig. 2 The total cell number of soil microbes
and the number of cellulolytic microbes
in the soil of Chuwangsan National

Legends: 1. Total bacteria 2, Cellu-

lolytic bacteria
Cellulolytic fungi

3. Total fungi 4.
5. Total actin-

omy cetes 6, Cellulolytic actinom-

ycetes

of LIEEAEYS] A bEBE) fEH (biogeochemical reaction) . ®] mA $-A)3 702 fEiTE ).
o)Wl FAZEAA oh&E ol BEHMA WAFE HAT TH 208 8%, AdEo] 28 3
3fEe= FOH 327 81 AR - FAANT. &, PV E AL oz 4o A )
Phellodon melalencus Karst. o] A7 - FAF G o, v} 95 vele WA Fo Agolu A &
(Genus Pkelloglon) o] 7tz ZIEHA HYP}. B3] o] AFL &o)| (Tricholoma matsutake)d F

AA A BIE BHE A0l

B A% HEEK

Eumycota [EE P
Basidiomycotina #:FB Eifj
Heterobasidiae RiETE S5

Auriculariales 2] H

Auriculariaceae o]

Genus Auricularia =] B

Tremellales

350]

B

Auricularia auricula-judae (Fr.)) Quél 3]
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Tremellaceae

g Fo] -F
Genus Themella 3 Zo]
Tremella foliacea Fr. %3 Zo]

Homobasidiae RIFE
Hymenomycetes F4 #
Agaricales FE9A H
Hygrophoraceae HZu4 §f
Genus Hygrophorus HZu A B
Hygrophorus conicus (Fr,) Fr, ZH&AWEWA
Genus Hygrocybe 9 A B
Hygrocybe chlorophane (Fr.) Karst, &3 8] 4
Genus Panellus ZAH A &
Panellus serotinus (Fr.) Kuhn, 394
Genus Schizophyllum =8 B
Schzophyllum commune Fr. =X =}e]4l
Tricholomataceae o] #
Genus Asterophora REAWA 5
Asterophora lycoperdoides S. F, Gray Tl Hx]u] 4
‘Genus Laccaria 493 B
Laccaria amethystina (Fr.) Berk, et Br. AF%
ZHe A
Laccaria tortilis (S. F. Gray) Cooke = Z 7}
Genus Clitocybe 729718 B
Clitocybe odora (Fr.) Quél sl 7w 7] 84
Clitocybe infundibuliformis (Fr.) Quél  7wj>7)
A 53
Clitocybe claviceps (Fr.) Kummer ] E-5o]zZw
71 A
Genus Armillariella 2394 5
Armillariella tabescens (Scop. ex Gr.) Sing. %
L B
Genus Tricholoma 40| &

e

Tricholoma matsutake (S. Ito et Imai) Sing. o]

Genus Pseudohiatula 489 &
Pseudohiatula esculenta (Fr.) Sing. ssp. pini

Sing. £ug84A

Genus Marasmius 38X B
Marasmius siccus (Schw.) Fr. o} 7] o v 4l
Marasmius mazimus Hongo Zdgs84A

Amanitaceae oA F

Genus Amanita FHe A B
Amanita caesarea (Fr.) Schw. ZZFu]4
S R
Agaricaceac FEZu]A F

Amanita virosa Secr,

— 147 —
Genus Agaricus FEZ8Q B
Agaricus arvensis Fr, 3 F2u]4
Coprinaceae = Zuy F
Genus Coprinus %HJ A B
Coprinus comatus (Fr.) S, F. Gray = Zu]4
Bolitaceae AEuX #f

Genus Conocybe ZW &
Conocybe tenera (Schaeff, ex Fr.) Fayca ==l
FH 4
Cortinariaceae ZZu4 %
Genus Inocybe wWoR B
Inocybe cookei Bres, whibw] =] wu] 4]
Crepidotaceae 84 Ft
Genus Crepidotus HAdA &
Crepidotus nephrodes (Berk. et Curt) Sacc. %-
Zrad A
Paxillaceae <$-=uld F
Genus Pazillus <98 &

Pazillus panuoides (Fr.) Fr. 23 -$ohujA
Genus Hygrophoropsis FHma 2w B
Hygrophoropsis aurantuaca (Fr.) Maire |z}

294
Boletaceae =E#4 Ft

Genus Swuillus ¥ 2ZE8A B
Suillus luteus (Fr.) S. F. Gray u|gtzE8]A
Suillus bovinus (Fr.) O, Kuntze 3Zav|gkzEwA

Genus Xerocomus A1EZWA B
Xerocomus subtomentosus (Fr.) Quél &A=zEu]4l

Genus Boletus ZEWA B
Boletus edulis Fr, 2E®A
Boletus regius Krombh, Zz&8]4
Boletus erythropus (Fr.) Secr. H2uzEd4A
HAZEAR B
Porphyrellus pseudoscaber (Secr.) Sing. ssp. cy-

Genus Porphyrellus

aneocintus Sing, v Z2Ew]4
Russulaceae F3d4d F

Genus Russula T3uA &
Russula delica Fr. FEFEZFu4
Russula laurocerasi Melzer A A Fdu]4y
Russula cyanozantha (Schaeff) Fr. v £33
Russula vesca Fr. =Z4F384A
Russla lepida Fr. Z7-%3d 4
Russula zerampelina (Secr.) Fr. ZEHgu4
Russula virescens (Zanted,) Fr. 7]s}s] 4
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Genus Lactarius A¥A B
Lactarius volemus (Fr.) Fr. ZA¥4
Lactarius subplinthogelus Coker ¢F&7bdn]A
Aphyllophorales = F&

Clavariaceae 584 F

Genus Clavaria Z484A B

Clavaria vermicularis Schw. ex Fr. ZF8]4’
Genus Clavulina RAZAHNA B
Clavulina cristata (Fr.) Schroet. 3 4z w4

Ramariaceae #a#4 #

Genus Ramaria g8 B
Ramaria botrytis (Pers.) Richen w4
° Cantharellaceae = zmzwjA Ft

Genus Cantharellus @) mz]8]A [GF
=] 72} B 4
Cantharellus flocosus Schw. V384

Corticiaceae . oFu]4 Ff

Genus Stereum ZETEWA B
Stereum hirsutum (Willo,) Fr, EF &84
Zol FTEY

Cantharellus cibarius Fr,

>

Stereum umbrinum Berk, et Curt,
Genus Corticium =8l B
Corticium chrysocreas Berk. et Curt, Fz:oF
B A
Corticium decolorans (Berk, et Curt.) Welden
Ev sz oA
Thelephoraceae ZFZu| A F}
Genus Thelephora Autf€l R B
Thelephora palmata (Scop.) Fr. wEAbets]n]A
*Genus Phellodon A3jolulA B
**Phellodon melaleucus Karst, 23]o]8] 4]
Hydnaceae =HFgua #
Genus Hydpum ¥ $9894A B
Hydnum repandum L, ex Fr.
Coniophoraceae ®Zu 4 #t
Genus Serpula ¥ Z9 A B
Serpula lacrymans (Fr.) S. F. Gray
Hymenochaetaceae 21}%u]Eu]Al
VT 4 B
Hymenochaete rubiginosa (Fr.) Lév, ¢z
Tl s A
Mucronoporaceae A &84 F
Genus Cyclomyces =38 B
Cyclomyces fuscus Kuntze 28]
Genus Phellinus AEWNR B

Genus Hymenochaete

BEEHRARFES

Phellinus igniarus (Fr.) Quél =% ]%‘ﬂ'ﬁ!
B

Polyporaceae 7 Aoy

Genus Coltricia #A$Zo8lAd B
Coltricia perennis (Fr.) Murr, 4ol w4
Coltricia cinnamomea (Fr.) Murr, F1]A$4bo]
A
Genus Daedalea wZ¥A B
Daedalea biennis (Bull) Fr. wj2u]4

Genus Hirschioporus 494 B
Hirschioporus abietinus (Fr,) Donk <94
Genus Coriolus 294 &
Coriolus consors (Berk.) Imaz, £ITUFEZu8A
Coriolus versicolor (Fr.) Quél 384
Genus Piptoporus AZV}FHA B
Piptoporus betulinus (Fr,)) Karst, I JF8)A
Genus Fomitopsis A e]|9)d B
Fomitopsis pinicola (Fr.) Karst. 252y
A
Genus Favolus HAANA B
Favolus alveolarius (Fr.) Quél 7 ¥4
Gasteromycetes 2 F
Sclerodermatales o= &84 H
Sclerodermataceae olzl g A F
Genus Scleroderma o3 g9 A B
7 dhol o] 2] el A
Genus Kobayasia == 5
Kobayasia nipponica (Kobay.) Imai et A, Kawam,

Scleroderma aerolatum Schw.

CEERE
Calostomataceae x4 F}
Genus Calostoma AAHA B
Calostoma japonicum P. Henn, ¢1x]8] 4
Genus Astraeus =AW A G
Astraeus hygrometricus (Pers.) Morg. w=A a4
Lycoperdales =E84A H

Lycoperdaceae wu-&u]4 #
Genus Lycoperdon wHEw4 &
Lycoperdon gemmatum Fr., o584
Lycoperdon pedicellatum Peck 7)zzz] Ed]4A
Lycoperdon piryforme Schaeff.. Z2En]4
Geastraceae H-794 #t
Genus Geastrum AW A B
Geastrum triplex (Jungh,) Fisch Exz]ul9n]
Phallales 2Zu4 B
Clathraceae u}l1+uu94A



%R BAELS HERE 9 TEEAEY — 149 —

Genus Lysurus A 5% o] 4 JE Genus Scutellina F A vl B .
Lysurus mokusin (Pers.) Fr. A FFo]u4 Scutellina scutellata (St. Amans) Morgan F%
Genus Pseudocolus Atw|A B FA ‘ﬂ’ﬁ
Pseudocolus schellenbergiae (Surnst.) Johnson Geoglossaceae I }Eu A F}
A uke] A Genus Leotia FAvA B
Phallaceae ZZu4 Leotia lubrica Fr. Z571u]4
Genus Mutinus "X B Sphaeriales F#4 B
Mutinus caninus (Pers) Fr, wio]A Xylariaceae ITmE=]wA H
Ascomycotina A3 BEFY ) Genus Daldinia %—bﬂﬁ B
Pezizales Fwa]A H Daldinia concentrica (Bolt.) Ces. et De Not, Z
Humariaceae H A4 # B 4]

* Ao Al B ERES) Genus Phellodon

&% FAFE 5, UFE B, 94 B
2 B&e Quélet(1886)7 29784 JB(Calodon) o2 57 o|de] Karsteno] ahe] 1881 0] ol5]
D= gy ZAelw Calodon o)} Hydenellum 35 FHE3o FH oA FA Asjo)n A B (Phellodon) 2.2
2&51
Z
"—d

L

]‘:} E2AY asE £¥o] X o°]“1 FEAY %29 B98¢ o F
fi_‘:'foﬂ A 198436 A AEo] BF FHANAH ALz Gz Ao
71 &ZL Phellodon lomentosus (L. ex Fr.) Banker

2 G & Phell(=A4F=e & ) +don(elm)o A o5

AT O |6 A (Phellodon melaleucus Karst.)

AAA L ol AH AREE 3 J1FA L Ho FA4E @k H2e A2 EdA 248 FRY L 1~
4emAE. FHEElZ MEE SRR AR BidE ZAdr] RYeEE Y. FYFdE ¥ Be
Eo] Yelue od wle $83L Aol U HA e s FE0] AJAY Feo] vEhdg. 27k
1A g4, AFEA = 4534, 424 ¢ 4k ofd AL FAAez AN, 4FE LEF 10~20X
I~5mm¢ ZAE stz TAL = vs}ﬂﬁr HAEH 822 99 goh. AL 3ol A1} k7l e AL we e
e g8 Hojn AL get $7k 43 WAFE W A9 l~2mmAeleln, Ao 3409
HEelE dAoz W Zxk 3 Aol BEolH, 4z Tt ZHdE AR L Y0 Q. 249 zu]
% 3.5~4, 5X3~4 um A £ o]},

B

BEW BrAEY HMEE AT 2 LEsdne S AT BEERS Fesa e
Z2t.
1. RS [EEER 2] bacteria, actinomycetes, fungi o] JHellom, Afra F4 w4
=9 B 7= 22 HFI .
2, ARz FEiY AHAE 433 KES ' A_i 3 7be vt
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3.

HATE 28 S S Adie Zgete] 9B a2Ft slamel AYAGLA, e
A Agoeg 7

NEHE for: ol v] A (¥75) Phellodon melaleucus Karst. 7} 33 c}. .

B R

ol & olokr g wh A E, FEL BIAES ARFRL AFs KEdel don, RERER F
o Aoz JAAT. ol HAMY WAl Ao FAH Yz, WEH AJL BFAY HAcL
SR Folr] Wi AELY TR kol WekA @E F T EAS 9L Aoz AZE.

s, Y9E 229 B d9AAd Fu e 9F A AFe] $HIEER, o]FE AT A
B35 A A AFA A2t gelok sger] Ad AES wted A9 =8¢ Hok & A
o] e
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