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W2 ¥ . B =g
TFOSE AT g ARt

M 2:199949 3958 20009 119744 FFA] 229 TN AZE B 23FH AR AAF

2 IR TEE ZARIAT AT F AT HAN 28T F2 USROG

M/hac) At 84o} WA 28F T AAFol

7
22 SAFL 695 749 ARAAA, 892 ol

A= 352,750

[
M 2%y, 288 NATE DA 47%E AR AT
719guA, 992 =FEAHA, 1082 FEHHAS

O
Bl A F o wlAlo] A st WAl A7k AAMERE 19993 2000:d0) 2+ 848 kg - ha™' - yr ', 86.7 ke
cha”' -y 2 ZAME QT MAY) AESS 79, 89, 99, 1099 22 27.1, 359, 17.1, 3.7 kg/ao ik, 9
HEFo] U £ 69 FEFTIHA, 78 4T DA, 893 0¥ AT g A okAn), 109 AAF ol
o 3B

4]
Aolgich A7 Ao FEFS B HA2 879w

Aok 2 AA Y 17.5%E AA sk NA AT 3

kY& B N 452489 mg/g, P 1.54+0.8 mg/g, K 29.6+8.1 mg/g, Ca 0.21+0.3 mg/g, Mg 0.8+0.3 mg/gO =
Cast Mg AYstres Fue Yol EGET R L Folith MRS B8 A7 A3 3= =
Jord ol oS N4163.1g-ha -y, P130.1g-ha ' yr',K25682g-ha'-yr’!, Cal24g-ha -

yr™', Mg 68.5 g -ha~' - yr 'o]olch

HMOL: A, BN, FFAF

!Jf.r“i

O
ZF R2E

M B

A E HHFAEANME A E A Dos JEEFA
U EaiE EalM FHEEH(Kelly & Beauchamp 1987),
FUZe Ba= I AG9 J1F, AFH E4, 7129 g5y
T4, B2 AEEY F5AE 5 98 /A BERLUEY ¥F
S W=tk (Swift ef al. 1979). AR AN FUDY HFE
e T A 7 o3 dojuiH, ol &9 3 HH
A BEHE JUGFE AHAY EARNE fASEY 2
FHolth. AeAAM FiHE T ElA 48E S
(van Elsas and Trevors 1997). 0]E& B3| §4E 2u)std 5]
EAE 27, of AAGN A dLE[E AeiAA &
HA71h (Harley 1972, Dighton and Boddy 1989, Boddy 1991).

THE B2 FHFFEY 28 JduiAdoly J4EFH
7Y 98 317 7 (Courtney er al. 1990, Cromack et al.
1977, Mitchell and Parkinson 1976), F2A 48 < 459 g4
AFY ol F=F F7HNT (Fogel 1980). =& F7H+ W4
A HANE FAHE Sl FIIEFE Fretdq 180 o
3k 7189 wE] FARA Y ALY B 52 FEE ST
% 9tk (Stark 1972, Cromack et al. 1977, Vogt et al. 1981,
Edmonds and Lebo 1998).

Mun(2000)3 Mun 520000 WA A4 Qo] FH

rE dve FFUstL AAgGedr Add A8 TS,

o Y ET o Eoe AL B3 vk low, Edmondss}
Lebo(1998)= 2279 R FAA 2o HIAE T8 L9 F
Wz o) t)sbe 2AVS ub Q)oh Hursd Kim(1991) 7133 Park
(193)2 83t o WS B4R B8 A7 F
3 b 9k

U A7E A ek & A7 BHES ARG
ALY WA 83, A0 D WA BET BFE A
s 9

3o AaAeA SN Ay 98E Hrisp)
F Reloh

Ma Hwdy
EAKK| g

ZARAAE 29 FFA FEEA A4AH AFPUuidy
(Quercus auctissima forest) &2 I & 150m, 7AA} 5~10° 9] FA}
el A3, EAE FA s, e RENHIL B2
Gzl o] XY AR $H 40509, 2B B
Y ARAL 25m, HFFIE Bm 1L 4EUEE
2,800 I%/MhaolRth 2EEL AP Fo] $HFT glom,
HNE FHolHEo) $HE A9 A 2NAER 7
Ik 9L 9F 3~5 eme HFF2E Ho YAk X
A7 = AR P 7). 19999 3 20000 d9) zHzF 13.0, 12.4C

t Author for correspondence; Phone: 82-41-850-8499, e-mail: htmun@kongju.ac.kr
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316 %2 4 EAE - 2Y9)

2 19990] thA 2 AR Jggon, s i £47)
o 9Y 7127t & AR e AP £ A7 e
F2 1999193 200090 ZHZ 1,530, 1,521 mmE AR U
Biton, shd7lof IFHAY (Lee and Mun 2001).

o dxjet HAA

HETE 1999 39 AR en), 2 mx2 m ALy
Mgl 95& vy Zh7 UYE EOo 2 AAE A
ZAA Ao 3009 HFFE FAHYE Ao, A
o AP 7120] H|E A F2 647A = 5Y 1P L8 7] 29
EOHA L o] WolAl= T4 H 9974 = 39 ZHFe e
AZstdct. 233 10€ o)FoE 59 7FeE HAsgh
T Yol A AT WAL AP ERS H, 4 2
NATE Ford F, 50CA d3Fo] & w7ix ARAA
W O2F FYFEE %S FH3AT FFo] B viA
FLETF EHE A8 292 v ste] BRsAth BiAlY
& Park(1991), Imazeki S(1992), Lee(1993)o) whgkc}.

HUHF =24

HAe A ¢, 2§, 2 22 otavles §FS B
A3 Ytk B4 9 92 Flow Injection Analyzer(QuikChem 8000
FINZ, A8 ol A28 F IATFEZLLA
(Perkin-Elmer 3110)2 A ZFstich.

34

HEE WMo EHE

ZARA &M AR L 59 SteRE E8E7] AFE 119
ZETHA ASHALH, 793 84 T3 990 90%o 4 AF
Hog FHeT Fig. 1). FITF He 28 ¥ FA

-]

No. of mushrooms (x10,000/ha)
w

MJJJJJJAAASSSOOON
Months

Fig. 1. Seasonal total number of mushrooms in the study area in 2000.

WA A4 A5 S

Table 1. Number of species, number of individuals and production of
major mushroom families in the study area in 2000

. No. of )
Family No.of |, . Percent. Production Percent
individuals

(3%) species . (%) (keha) (%)

Tricholomataceae 27 150,830 42.8 9.3 10.8

(el

Russulaceae 25 102,670  29.1 65.6 757

(F2H A

Cortinariaceae 9 33,750 9.6 14 16

(BAWA

Boletaceae 8 4,500 1.3 27 31

(ZEHAH)

Amanitaceae 12 3,750 1.1 1.6 1.9

Crlb s

Other Families 33 57,250 16.1 6.1 6.9
Total 114 352,750  100.0 86.7 100.0

ol 7} 27, 150,83071/ha(42.8%) 2 7H¢ @gronl, ZoiulA
7t 25%(21.9%)0] 28U (Table 1). WAL 89 3]
M Be F S AT BPon, o|lEE #AsIAY, 11
Yol DAF Aol WAo] 28 F o o)A} wAHA Yotk
T WM 28 114579 3 MASE 35275070 /hao)
Ak AF M B2 A L7 debd A)7)E 899 168,6007)
/ao] At}

F2 FY NAS
SERH HE7HA A7 28T 7MY 22 52 oY
FHALE WA 57,2507/ /hacl R o H, ALAHA, FF

—a— M. siccus
—o—L. violascens
—a— M. pulcherripes
—{3— R. alboareolata
—a— C. galeroides

w
T

—A— B citrina
...+ C. comucopioides
—— Other species

N
T

-
T

No. of individuals (x10,000/ha)

Q

o B
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S

MJJJJJIJJIAAASSSOOON
Months

Fig. 2. Seasonal number of individuals of major mushroom species in
the study area in 2000.
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N 22 ZEVE7 234 (Fig. 2). o7
Sl IR SEERHALE 7159 TS
7t AFHT 89 60~T70% HFHof
Vet 699E & 475070 /havt 2@stgon, $HEL
e Aot} 7EdE 392 64,90070/hag
AT ALY 184%E AAstP o, $8F2 ALY
A o)A A eE 242t 15,3307 /ha, 23,8307H
Maol At 7| &o] FolA| I FFo] BolAl& 8Yol= F
HMAGS 2N T 168,60070/ha, 44.8%0)Q0m, $H=
/T AHA, ALAHA, JFHIHNLE 2H7h 8] 23
3 AA A5 211, 129, 128%E A 3HAch 9Lo=
96,90078/ha7}t E @3 2H, 35 =FEHH A A 10
43} 11¥goll = 7] 20] Yelxis AAZR HAY 28571 34
3 Zasigom, miFols Aol S48t h

ofyr et rlo i

HALL] AR

WA ] AAbeke. 19993} 20003 9) 747t 84.8 ke/ha, 86.7 kgha
Z ZAEAT (Fig 3). 28MAFE G ASGo] 43
o, Aarare Lo do] LA EtGl T AAbEke] FH Be B
R AT I N ZE 148kghaol 0w, LT

45%E AXSATE W TP B AASE BEH A
5& A7 AN GHEo] 247 05 kgha, 06% 1 23
o

~
—_

U MABBFE 0l kghaol ROk, o) & A5 3
o 7129 %ol wet AT Z7hstant Fig 9. AR
BAS BN 690 27kghaol A ow, AERPHAe
ol 7PE BT 798 & AAFE 271 kghaol R 004,
ARG DETGHA] 47 62, 50kghas] H4T

o

P
T
O,
=

40

Biomass (kg DW/ha)

MJ JAS ON
1999 ’ 2000

MJ J AS ON

Fig. 3. Seasonal biomass of mushrooms in the study area in 1999 and
2000. Bars indicate SD.
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Fig. 4. Seasonal biomass of major mushroom species in the study area
in 2000.

Bych 899 & AT 359kghacl o, A ALF
41.5%% A SR Aol 7h G F& AT FuAlokA)
B2 69kghac)th 99T TG Alolainle] Ao
7HE BRemH, o] @ ALFS 17.0kghaol et 109 =
Aakzko] 3.7kghaZ 33| TAFALH, UAF LA
o gAtgo] 7+ Btth

Aol HUHZ &

20000 AAHE WA i JUEF FFE dh 452+
89me/g, Q! 1508 mg/g, TF 29.5+8.1 mg/g, F 02+03
mg/g, W Ivl% 0.8+0.3 mg/gl 2 elyth (Table 2). B4 &
F2 dF ARG 2EHAM | 27} 66.3 myg, 65.7 me/g
OS2 A vehden, 7HY W WAL FEHALE 225mg
/golth. TEMA Y 75 99 st A AT Fo|
790l 899 E83te A Hl8] 2 2R YERL, A
YRR Aol 883t 98 st MAEY FaT
o] 693} 790 EFdsh= A W =}kth (Fig. 5-A).

A FFol 1% L T TANAL 44mg/g O = AP W
& FEHART 158 o)A} E9kt} (Table 2). TEHAY 74
793 892 Z8st= AN vF 9¥dl Z2E= MAY
ol gako) A3 Zutete RO ey, wAle H3a o
S FUkRE 24 E ZUhskA (Fig 5-B). 99+ 109 1
B2 1190 2 &8s 1AFTToHAY  §FE o
E Al us) =9t

HAY A7 ZEYRE THY JET ESETG Y 52
golch. ZEFFol 7 B HAL ER3UHAeE
523 mg/golRom, FUMARTE o2 WA va 22 g
Btk Z4¢ A 2P o2 dEu A g FduANA
o ZEFo] AuH o ygtony AFF ] H W
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Fig. 5. Seasonal N(A), P(B), K(C), Ca(D) concentration of major mushroom species in the study area in 2000.

AL FENASE 23 mggolAtt (Table 2). ALAHAY 7
+ 6l st A i) 99 2@t AA ZF
ol UL, YA R K770 Futio] 2He: )
Ao} ZFFF] w3kt (Fig 5-0).

MRS ZEEFS U2 JFETAT dRFo2 Wk
o, 99 ol ¥ 8= A ZeTFe) 743 84U &4
sk= JhA el Hlel &2 A2 2 Jebsttt (Fig 5-D). 249 %
T TFol 7 w2 B FEHMNSE 25mg/gel Ao, 2
7] g Aol 0,005 mg/glZ 73 Wttt (Table 2).

BAlY vt 32 2Rt 23AT 24, <, 2F
of Hjs} A gttt Ml F FFol B2 HAL BT
AR e AR 247t 18, 15 mg/golglen), 71 W
HAS FEHALE 04 mggollTh (Table 2). TEW A 7
F 792 2% /HA Y vtavlg el 10mg/gul vl
108 2 AA= 22mg/go 2 F7Hsk (Fig. 6). 9954
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E
o
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g
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o
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10 1 1 ! { i Il 1 Il Il L 1 1 1 I L L
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_ 04}
o
o
E
13
3
o
©
O 02
[+ J8 S T S WS WO S S T S S S S SR S S
MJJJJJAAASSSOOON
Month
1080 2¥sts PAFTLIARY viaig FFL FFA
of vlg| Fgtom, ntvlg FFY FAAE AL Tk
2 24E Z7bsg o,
HAO o SRy 7 YYEF AU F5¥e 44
=

geha”oyrh ZE 124g-haT oyt w4 685 g ha”'
cyr oItk o5 BE w7k BaEe] EFoR 3%
Hr} (Mun 2000, Mun et al. 2000).

&

kl

WAL AAHAHL R 150009 Fol L&A glou], Fud)
L5EFE A% AdHL QA gAT
A0 g B T (Cho 1996). B ZALA|d)
2T F & Cho(1998)7t Fatel A AN 955 F R T+
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Fig. 6. Seasonal Mg concentration of major mushroom species in the
study area in 2000. Legends are the same as in Fig. 5.

orR W JooS} Lee(1995)7F ZEAboll Al ZALGH 324%F, Kim
S(191)0] thAAtz g4t ddiojA ZAMS 34FFETE
Ak B ZAIAME Fegduirdgd Sastd WA 2AL
7} o] RAH7] W R &8 F £ AL 2R HddET

HAlS SYTRE 2837 AFAo 89 2T
7hE 2stth ol A& 849 7)ol ¥ FFHE WolA HA
o W&o AP T 2uigd Ao ZAHA WELE B
w9t} 109 o) FolE v 28 S45 Fhsked, oA
71¢3 3EE Ao sdHh 2FEAHA, HAHA, 9
Aol wAl L& F2 /1o AT gREY #WA
o] sld71e] Ed3tArh

AFE P A g g dFel vE A9
22 9Fo]] o (Mun and Joo 1994), Bardgett 5(1993)0] =¥
oM ZALE FAAY Hol AEFQ 168kghaBth W2 ghol
th. =3 van Elsas@t Trevors(1997)7F B8t Eok FAFS] A
E%9 370~1,840 kg/haH ok A Atk o] AL & AL AL A
ARE U A4S A7) g2 g dadnh Ed-
monds$} Lebo(1998)= H¢-# 9] AAHAM FHRH =N 4
og EAo S8l AMA Y FE 496 ghaZ BT} ¢l
Ak AP A AFel A WA Az At A BF
2 BIE AY gle 4Aonh
WAlY dudRdEe EF, U5 A58 59 24
g et (Hur 1992). B ZAIME BiAle 348 Q%
2 Azt itk oA Foll wt YUY
Tl Apojrt lod, B wiAlo] £l 7129 @
greko| 27 EOo2 AHEch YYAF T A4S AF
aro] 9, Zrr, mhaulgel & ok tiFE] HAHdA
Z-gol vs) o] =RAT E-AZRHA, EFHYZ
A, 2 F A 52 A4HT} Aol Foirh (Table

% 4 fo = of

Gl AN EHA A24A A5

2). Edmonds 9} Lebo(1998)= EA o) Z&8 st #24 HAY
A4 433 me/g, FAA MR 33.0mgg 1 thdd
WAL 45myge 2 g vt itk B A7 B ALagF
2 452mg/g e 2 FIA WA FARRIATE B AR A
thd g BiAle 2E FEMAS E227 298Ac, o159
ALTTL 712} 22.5 mg/g, 30.0 mg/g S 2 Edmonds$} Lebo(1998)
o) thaA MAle] wal 2 AR JEeyth & DAL B
Ao A2gHFL 449 FdE T 3~55(Mun and Joo 1994),
Zu Eokur} 10~408) 2 gtolth (Lee and Mun 2001).

Edmonds$} Lebo(1998)& #2743, F-A4A viAle] Ha o &
o] 717} 6.0 mg/g, 9.4 mg/gl B B & u} AT B ZAA
Ao 2HT WA HE Q FHE OB uly 22 LImglg
olgith. Ty} o] 2 AAe] oy Egel Ha A3
EE 201tk (Mun and Joo 1994). WA S} B¢ ZFFZFS Hur
g Kim(1991)0] 2] &MAFolM Bud gt FAEAS W,
Ahn} Lee(1986), Park(1993) Eth= ¥ stch I8y} Edmonds <}
Lebo(1998)7} B8k F2A35 £ WA ZEIFY 337
mg/g, 354 mg/gEThE W3kth

Cromack 5(1975), Harmon 5(1994), Edmonds$} Lebo(1998)
E U2 949 H8 MY Zafgol ¥ AR By
ol 9tk B AT dadRS Tl vl A3 v
o} gAake) Ygel vl M Wkt (Mun and Joo 1994). 12t
FeFEdA, A, BFEUANA T8 FEnAd
ZEdFL o8 FH Hls @A kvt (Table 2). of14)
& TS ZERT QAT A4 H@hdl viE W e

Cromack 5(1975) ©1A19] XA T Tl 449 =l
HE A3 2 A4S AEFFoIHL BEE vt 3T Za-
bowski 5-(1990), Harmon £-(1994), Edmonds$} Lebo(1998)= H
A9 AEFSAFE B £ dTAME A9 A4,
ol 283 ZF FFo] 7]1Fe) vd] FAN3) w& HOE e
YA Zed vfladlee AEFF0 FEHAA G 1
21} Cromack $(1977)& @& /37 AF4(rhizomorph)o] &
el 2, TF, YEFO| FRHo Yol EYLFEY I

EIFY 982 s A0 18 v ok AL &
o EHAFH FAA 7 ST 98-S T3, JETH
S 58 ujFYAE TEN FYAFY €8 B2 71HE 3
= A0g 4#A 17 (Cromack er al. 1977), th¥E 2FE
A Yol =3 Ut} (Courtney et al. 1990).

Mun# Joo(1994)E Z& A9 Ao A

2 23 YAt oY= Ak} Qo] 77} 6.1 g/m’, 0.06 g/m’
oW, I'd Eqte] YFEs &0l 564%) A2 Byg vt gl
o B33 E3 Bl seHE A Q2 7Hz) 344
kg/ha, 0.6 kg/hazt Atk wAlel 3 FoEe i A 7
7} 947} 42 kg/a, 0.13 kg/haol T o] & ©7| 7o) B30 B
ol Fedch detA AU dy FEF £8olM 2

25 Q9 A% WAL Fol A5HE Fol JHAUIR IS
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A AA & 5 JT Ao Ay FF3E 7 #A

of gt JUYAF FrE w2 o S ASE d44dr
=

o3l ©

A S 2RSS AFHoR Adsy] dAME ¥
AN, AT F7F T 2 A0 agt

ASEH
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Seasonal Diversity, Production and Nutrients Concentration of
Mushrooms in an Oak Forest '

Namgung, Jeong, Jae-Hoon Pyo and Hyeong-Tae Mun
Department of Biology, Kongju National University, Kongju, 314-701, Korea

ABSTRACT : Seasonal production and nutrient concentrations of mushrooms in an Quercus acutissima forest
were studied from 1999 to 2000. Thirty 2 x 2m quadrats were established randomly in the study area. 114 species
of mushrooms were identified during the study period. Although mushrooms occurred from May to November in
each year, the highest biomass production occurred in August. Seasonal dominant species was Lactarius
violascens in June, R. bella and L. violascens in July, Marasmius siccus in August, Cortinarius fenuipes in
September, Lepista nuda and C. tenuipes in October, respectively. Annual production of mushrooms in 1999 and
2000 were 84.8 kgDW-ha™'-yr™" and 86.7 kgDW-ha ' -yr™", respectively. Seasonal production was
27.1kg/ha for July, 35.9kg/ha for August and 17.1kgtha for September, 3.7kg/ha for October, respectively.
Seasonal dominant species in biomass was Russula alboareolata in June, R. bella in July, R. pseudodelica in
August and September, Lepista nuda in October, respectively. R. pseudodelica showed the highest biomass in
the study area, which is 17.5% of the total biomass. Average concentration of nutrients in mushrooms was 45.2
mg/g for N, 1.5 mg/g for P, 29.6 mgl/g for K, 0.2 mg/g for Ca and 0.8 mg/g for Mg, respectively, which were
much higher than those in the leaf litter. Nutrients absorbed by mushrooms in 2000 was 4,163.1 g -ha™' - yr™
for N, 130.1 g-ha™' -yr™ " for P, 2,568.2 g -ha™"' -yr ' for K, 124 g-ha ' .yr™ " for Ca, 685 g-ha ' -yr"
for Mg, respectively.
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