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Cultural characteristics of unrecorded species Lentinula spp. in Korea
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ABSTRACT : The culture condition of unrecorded species L. aciculospora, L. boryana and L. raphanica was
investigated with recorded species of L. edodes as the control group in order to analyze diversity and examed
relations of the species belong to Lentinula. The optimal temperature and media for the mycelial growth of L.
aciculospora and L. boryana were 22°C and PDA, MCM medium. L. raphanica was 28°C and ME1 medium.
Each of L. aciculospora, L. boryana, L. raphanica is pH 6, pH 7, pH 5 in the optimal pH respectvely. The
optimal carbon and nitrogen source of L. aciculospora were glucose and malt extract. That of L. boryana was
glucose and urea that of L. raphanica was sucrose and potassium nitrate. The optimal vitamin of L. aciculospora
was Myo-inositol. That of L. boryana and L. raphanica were Riboflabin.
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ME

%1% (Lentinula) & =W A % (Marasmiaceae)
o] &3h FEF38M4 $1x)&= Marasmiaceae, Agaricales,
Agaricomycetidae, Agaricomycetes, Basidiomycota ©|t}H
(Dictionary of the fungi, 2001).

AAA o7 Aol &Rl o] 7|5 Hise &3t
FE2 L. aciculospora(2000), L. boryana(1976), L.
cubensis (1909), L. detonsa(1911), L. edodes (1976),
L. guarapiensis (1983), L. lateritia(1983), L. novae—
zelandiae (1983), L. raphanica(2001) & 9%°|v =
+ L. edodes 1& o] 7]Z 5o Qlth T2y} 31140 o
st FAAE oFZHA E g EHAl FHEA XSt e
7o)t} Pegleri= FENA1 £2] 7N lA L. boryana, L.
guarapiensis, L. lateritia, L. novae—zelandiae, L. edodesX=-
WA RE Shimomura 5 AE3H £9] 7S E93t
of o]& F=ol et WA AAIE A, oprJot—9on
Egdelol XA FE5& L. edodesZ YER T (B} 5,
2006). 18122 xuSof gist E{FA A= shAlEritt =
A AdolstAl skl lom, opee vheksh A A

* Corresponding author : <mushroom@jmi.re.kr)

T5 &3l AL G g o]of Stk

A B He) H3t F5 Foll FUEH AT A=
g5 e T FYdE 7155 %0E L. edodes (3£
1) 15l ksl Ea A7 39,553% (20074 715)
o] AAkE 31 gl o Ao (F-Ete], P. eryngii), *-E}

(P. ostreatus) ©l| ©]o] =u] AAHAZF 39 (21.3%, B
3l 715 E AA sk ok 8ol AepA o2 918757
2,616ha®] WA oA A= L §lo] 7S el E ¢
Fr&-s Aot (FH A5, 2007). BE3E 331 AlA|
WA o 2 oF4=0] (Agaricus bisporus) 2F T3t Z}o]
2 2909 S Hola glom Zukgh okfol o] YAaker
& 29e A0 R dE A vk 5, 2006). Z1evk AL
= el A ek ol el M A SR E F st Al
E8EL FABAZ} 7R el 43 5ol fish o
= mjyjsk AAolt}, xu&E “ele| WA % (Pleurotus)
o] 259 Tl disl] B2 A7 A8 s o] /-85
gg-=ofof gttt B A &S Sl 9] A 0% W A5t
3y o] 7)EE] el (P, ostreatus) & BlxgE T1-E]
(P. eryngii), %3 =E}2] (P. salmomeostramineus) s &
T FT=0] hFatA &A1 vk TR RE &
T &2%E Feol sl vhekst A7 JsEvhd ek
Rol] ZA A G877} Hold A o= ]t E T
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2 ATl = AT7HA] Idlell A2 S il et & 7T A7 () A =G E ST
%3 T=9] wiFd] EAS qfYeta ol & v eR 1t g AR AR A7) 9F 22 8F2] wiA| oA Agar
7HA] AE A O] AR EgshEt] Fosh V2R E Al kS A9 gk HAIAE Al zste] AREEFGl o, A%
FataAf s, H HiA = 100 ml AFZE et o) 50 mi) 53 3 H sk

U FARETE HEsIoh ASE viA= 25T 3=7]

= 2 g oA 5%t ZEHFst 3 103 G| uljeFatal o, wljek

o] ¢k & HjA|:= o 34| (whatman No.2) & A Tk

ZA|Z= 60°CellA 48A17F 2 5 wAFS] &5 (ng) = 57433

2 g AM8-8t L% (Lentinula) o 453 FE°] o
FE= F 4¢Fol L. aciculospora(MYA—2869), L. TANHS X E2T TAL
boryana(MYA—2874), L. raphanica(MYA—2875) 31 SAIT) Ak EE 2AFEE] $181e] PDA (potato
= = v]7]1=% (Unrecorded species) 2% ATCCO dextrose agar) HIA|E 7]EujA] 2 3o 279} -2 v
A F-okdko}l PDA (potato dextrose agar) 33l <]of] Ath O 7 FHINAE Az AlzH Fahx|e] 27 0.5

wjek(24°C, 7)) 8k & AFE-8F9 1, ] 7] =% (Recorded mm cork borerE ©]-€38}o] HE3l & vk %7} 15, 17, 20,
species) ¢l L. edodes (%11, IMI—1025) 1175+ A5AA 22,24, 26,28, 30, 32C Q2T 1A 2 249 g-27|f ztz+

A7l AFAAE A $E $ PDA F 3] Aol A % 7L ksl o AR} Ao & S HE 1Y 112
Agnl ek (24C, 79) 3Fo] i FT o % ARSI O 7 #F2] A7 ()= S7gshsich
ZIMHHK] ML AR E[&pH AL

AT HANA S Adalr] $lste] AR AAdd ol SA AT Aol duke pHE FAFSH7] $38kod
ol AEES FARSEATE AR o] A= PDA, MEL, MCM (mushroom complete media) E IR S 7] Hulj x| 2

MEZ2, YE, MCM, MMM, YM, HU 8%2] H ¥} %)= Table 1 319 2™ 0.1M—HCI¥} 0.1M—NaOHE AHg-3lo] wjj#] 2] pH
e 207 FASe] 2047F E(121°C, 1.2 kg/en) W= 40,50, 60, 70, 8002 43+ t}g 2tz A %a}

& - 27 87 mm petri dishell 20 m¢# £5-sI3ith AlxH AT FAE T AE B S FARNY H A 2w 2ALe)
FaA] FGF-lol T2 FAMIE FEE 473 5 m A2 o R F3slgl om TUT wiF (24 C)o] FEF
cork borer o]4-38}0] HE38}aL 24°C 2] g-27]of 7U7F vl A= E20] 273 ()= =74 83T

Table 1. Composition of various media used in this study

(g/L)
Nutrition Medium and composition"”
regents PDA ME1 MEZ2 YE MCM MMM YM HU
PDA 39 - - - - - - -
Yeast extract - - - - 2 - 3 -
Malt extract - 20 20 10 - - 3 -
Peptone - 1 5 - 2 - 5 0.05
Dextrose - 20 - - 20 20 10 -
DL—Asparagine - - - - - 2 - -
Thiamine HCI - - - - - 120ug - -
Glucose - - - 10 - - - 10
MgSO, - 7TH,0O - - - - 0.5 0.5 - 0.2
KH,PO, - - - - 0.46 0.46 - -
K,HPO, - - - - 1 1 - 0.5
Agar - 20 20 20 20 20 20 20

1) PDA : potato dextrose agar, ME1 : malt extract agar 1, ME2 : malt extract agar 2, YE : yeast malt agar, MCM : mushroom
complete media, MMM : mushroom minimum media, YM : yeast malt agar.
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=

WE FATTS AP RS v
3t7] $18tel MCM A< & 7] A 2 3k om, 'ha
¥ © 2= Glucose, Lactose, Maltose, Starch, Sucrose 5%
¥} 229 © # =Ammonium tartrate, Glutamine acid, Malt
extract, Potassium nitrate, Urea 5%= 5213k A3l
ok AlzE MCM Al o] A9 ghagda) A4S 7}
7k 292 24 7Fs 3 100 me A& ek~ A0l 50 meA -3}
o "slArH(121°T, 1.2 kg/em). HF B wiFS AR
& AR} - R o R Faslgl o mljeko] kR st uiA|
+ 9J3}#] (whatman No.2) 2 o A1 T3 60°CellA] 484]
x5 A AET ()& S35

HIEHS! Mgt

HIERlof] Wk FAItTF2] FaFS 2AFH] 218kl MCM
NA A& Az 2 100 me AH2HEek=1e]] 50 med
o U3 sk oh(1217C, 1.2 kg/em). ¥ZHe A3 uj#] o
Myo—inositol, Riboflabin, Nicotin amide, Pantothenic acid
4739 WS W] 01 gLA SAE F 0.2 m DY
2 of3sto] drelelnh. A 9wk AR ALt
2o o g syl on woks R wix| = o 1]
(whatman No.2) 2 o] Z}A171 T} 60Coll A 48417 A% &
A A% (ng) = 5738k

2ty

)

BN

= /\ﬂtﬂ—.]ﬂ]jﬂ_

AP 7P g v E A
able 137} 7¥o] PDA wj#] €] 752] FA ]
A 2] g o) 9l S AL
AP0 o] ZAPA = Table 2014 ¢} 2o =i 7|55

=
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¢l L. edodes 5= ME1 8i#]ell4 91.8 m/7L=E ZH o] +
APS YR AT, =] w7551 L. aciculospora
= PDA vi#]ellA 36.5 m/7%, L. boryana @+ MCM #j
Aol A 55.0 m/79 -2 YEPN SIS L. raphanica 17 U
7 FLEHA MEL wijA el 70.0 my/7 L= FH ol A4S
s YERSITE 183 AP = s Ao A S B
o= uiH| el A s=A] VFERS T ZREA O & 3 Fo] = vl
A7F depd el wet AR5 Alglstale AR & A}o]
o) A} L. raphanica w7+ YE HiA| 2F MMM Hj ] of]
Al FagkolekE Ao =38] Axeklth AP
9] AP 7= Table 3049} 2] L. edodes 1+ MCM
A A ol A 16.5 mg/50ml/15L 2 o A S e}
W31, L. aciculospora 7+ ME1 AR oA 26.6 mg
/50m/15%, L. boryana 5= ME1 A0l <]l 4] 22.6 mg
/50m/15%, L. raphanica ¥+ MMM A u] <] o4 20.3
mg/50m¢/154 % Hol] dAPIEZS Uepdsith 298 o
AP o) o] AL ThE AR A28 Ve
L. aciculospora 375 TdAMYFEL] ZAA = T =
Al yebstel =5 s v EF d5ES 3Y 715EQ
L. edodes 3+l Bl3l| A E o] tha A Z=abA] YEbste.
v E3] L. aciculospora 5= A4 0.2 T 750 1]
af B A oA AR o] A xSt ekley 2H 2R L
aciculospora T+ & g oA AMEH wiX] 2T} o E
FFaTE 7T s Ao R ddET g5y thekst
HiA &t ez AgdsiE a7t vk

L
fus

ZAHHE X225 TAL

SATE] AR FH ZAFsl7] 9184 PDA
HIAE 7| EuiA 2 sto] 2T 0 R LEFE G
S5 wjekst A, =] 71552 L. edodes 1= 24 Coll
A 772 m/7AE Hell dAPYES YRSl o 26 ColA

=
Hens

Table 2. Mycelial growth according to solid culture Media

(mm/7days, Incubation at 24 C)

L. edodes L. aciculospora L. boryana L. raphanica
Medial) Colony Myecelial Colony Mycelial Colony Mycelial Colony Mycelial
diameter  density2) diameter  density2) diameter  density2) diameter  density2)
PDA 7.2 +++ 36.5 +++ 51.3 +++ 68.1 +++
ME1 91.8 +++ 22.3 + 51.6 ++ 70.0 +++
MEZ2 76.8 ++ 20.3 ++ 31.0 + 56.3 +++
YE 84.7 ++ 19.2 + 40.0 ++ 44.0 +
MCM 72.0 ++ 20.5 ++ 55.0 ++++ 67.5 ++
MMM 64.3 + 21.7 + 31.5 ++ 29.3 ++
YM 71.8 +++ 24.7 + 47.8 +++ 60.4 ++
HU 66.7 +++ 22.0 + 52.3 ++ 55.3 +

1) Refer to Table 1,

2) Mycelial density was examined with naked eyes and expressed as +++ (compact), ++ (moderate) and + (thin).
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Table 3. The rate of mycelial growth according to a liquid culture Media

(mg/50mé/15days, Incubation at 24 C)

. Mycelial growth
Medial) X ’
L. edodes L. aciculospora L. boryana L. raphanica
PDB 11.5 22.2 155 15.7
ME1 13.4 26.6 22.6 13.7
MEZ2 14.6 25.6 17.2 17.6
YE 125 24.2 15.7 16.5
MCM 16.5 22.5 16.2 12.5
MMM 16.1 24.0 155 20.3
YM 9.5 214 17.6 16.0
HU 14.0 22.0 14.6 19.3
1) The exclusion of agar in the composition of Table 1.
g 77.0 m/7h = 2 Apoldo] stk =l vV EF 5 edodes —L aciculompors i boryona  —é L rophonica

Q1 L. aciculospora ¥5=2} L. boryana w5+ 22Col|A 37.5
/7L 3} 57.4 mn/79-S YERN S L. raphanica ¥
28°CellA 78.7 m/7LE FHoh wAME-S WERSITH(Table
4). 2831 BE FARETY] AP EE AR R oA
o} & o FHALEAA A YEFSTE FAITT 4
Z9] A AL EE vlwsl WA L. aciculospora 1t
9 L. boryana 755 7ol HldiA 2CTHE WA L}
EPt oY [ raphanica 755 4Co)1 =4 Vebgt) =3k
HE #E0] 26~28CE At 1 $HEE dAME
o] 343 sl ol 7 5 (2000)°] 7|53k gt
ARl HAAYSLEE 26~28TColH 2o] B HA} A5
o] A AHThH= W& Aok HZA O] fARF =2 S K
W [, aciculospora 5% 17~24CE 1L R A0

Colony diameter (mm)

17 20 22

24

28

Temp(C)

Fig 1. Mycelial growth according to cultural temperature

3 wek o [, boryana 1= 22~26 CE 1z
B9XAL L. raphanica w5 24~28 CE 2ol 7V7+&

Table 4, Mycelial growth according to cultural temperature

(nm/7days, Incubation at 24 C, PDA medium1))

Temp. L. edodes L. aciculospora L. boryana L. raphanica
) Colony Mycelial Colony Mycelial Colony Mycelial Colony Mycelial
diameter  density2)  diameter  density2)  diameter  density2)  diameter  density?2)
15 34.2 + 32.6 + 279 ++ 25.1 +
17 48.1 ++ 35.6 +++ 35.0 ++ 35.5 ++
20 49.5 ++ 34.0 +++ 38.2 +++ 35.7 ++
22 76.2 +++ 37.5 +++ 574 +++ 52.8 ++
24 77.2 +++ 36.5 +++ 51.3 +++ 68.1 +++
26 77.0 +++ 28.0 ++ 50.7 ++++ 70.4 ++++
28 45.0 ++ 21.6 ++ 42.6 ++ 78.7 +++
30 41.5 ++ 11.6 ++ 37.3 ++ 57.1 ++
32 28.5 + 9.5 ++ 28.5 + 38.2 +

1) PDA medium : Potato starch 4,0g, Dextrose 20.0g, Agar 15.0g / 1000ml , Final pH 5.6+0.2.
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5 dARFE S Wtk (Fig 1), AT Tl aljok
E7F tha Aol & HolX|gk UREARl MAES] HAMES 2
ERI9Q1 25~30C 9} ket BaE YerSIh 1eu L.
aciculospora T+ #HZAWA] Adke] Aujel FARSHAl A
A7Fo] thE el vlaf wi-§- A =3kl

AHHEF Z[ZpH ZEAL

SAETE] AFol o 2 pHE
MCM A& 7] #uj x| = sFo] pHE
st A3}, =2l 715ER] L. edodes T
m/7L9E Ho FAPES Blom, =y
aciculospora T+ 273 22 pH 6914 18.5 m/7Y
2 Hof) i AAS YeRaL L. boryvana w55 pH 790
A 56.5 /7Y, L. raphanica 75+ pH 514 67.1 mn/7
A= HAd FAMEES YER T (Table 5). 2 #F5
o] pH 5~62] M lellA FEst wAMISES HeERfglon,
L. boryana v+ tlZatKek pH7F 25 A Ve AL L.
raphanica T+ Zw S YERSTE 183 BE AT
< pH 84 71 Az 7AME S-S VeI gk o
A RS A 9] pHEA oA A Yeh b s B3Ik
w2 A3 A= 7 5(2000)0] 7158k WA pHY}

A1 %—M
e g 5 o)
+— pH 601]/\1 61.3
] ]EZ:O] L.

197

3.5~4.3Y uf ARYTo] 7 Stk e R T
4 A YEREAIRE, Wolprot7F B.argh @2kt w72 A
A 2 pH W9+ pH 4.0~7.00)2= W83} FAFSE g
2 welch DH-OJ W7} A 1l okelZkeE|A] O 7 s
AP A 8] HATE o] = wAPE AR BEkAE-
(anabolism) ¥} Olﬂﬁ%(catabohsm)o] A8l E 77| witol
(& 1999). 1A HApHFEAFANA = L. aciculospora T+
T 4719 AFA A} FARHA AR o] ok el
& Axe-S WA L. aciculospora 45+ 53271

am=
o
-
o)
s

_4

[}

tlpsbl sl A4l JreTYS T B B
Ao A,

_]

1
=
7}

FAETE] AR v A=
L MCM A= of] 2215t g
—1 A7er $ Alzsto] dARE
%2 Table 6°11A4]
Fato] =l n]7]
aciculospora iLTﬂr L. boryana 5= FUsHA
% 21 = (Glucose) |41 18.2 mg/50ml/15%, 17.0
19.5 mg/50m¢/159 = #tj &WM——; vet

E

[¢]

mg/50m2/15 =,

Table 5. Mycelial growth according to pH of culture Media

(mm/7days, Incubation at 24 C, MCM medium1))

nitial L. edodes L. aciculospora L. boryana L. raphanica
pH Colony Mycelial Colony Mycelial Colony Mycelial Colony Mycelial
diameter density diameter density diameter density) diameter density
4 56.0 ++ 13.8 + 475 ++ 64.7 ++
5 57.3 +++ 16.7 ++ 50.1 +4+ 67.1 ++
6 61.3 +++ 18.5 +++ 53.7 +4++ 66.2 ++
7 58.0 ++ 15.2 +++ 56.5 +++ 59.2 ++
8 54.0 ++ 13.1 ++ 51.2 + 55.5 ++

1) MCM medium : yeast extract 2g, peptone 2g, dextrose 20g, MgSO, - 7H,0 0.5g, KH,PO, 0.46g, K,HPO, 1g, Agar 20g / 1000ml

Table 6, The rate of mycelial growth according to type of carbon

(mg/50ml/15days, Incubation at 24 C, MCM medium1))

Carbon . Mycelial growth
Initial pH

sources L. edodes L. aciculospora L. boryana L. raphanica
Glucose 6.9 18.2 17.0 19.5 14.2
Sucrose 6.2 13.5 13.5 184 19.6
Starch 6.6 16.6 17.6 17.6 14.6
Lactose 6.9 11.6 15.3 175 16.2
Maltose 6.8 14.3 15.0 16.4 15.5

1) MCM medium : yeast extract 2g, peptone 2g, dextrose 20g, MgSO, + 7H,O 0.5g, KH,PO, 0.46g, K,HPO, 1g / 1000ml
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Table 7. The rate of mycelial growth according to type of nitrogen

(mm/7days, Incubation at 24 C, MCM medium1))

Initial L. edodes L. aciculospora L. boryana L. raphanica

pH Colony Mycelial Colony Mycelial Colony Mycelial Colony Mycelial
diameter density diameter density diameter density) diameter density

4 56.0 ++ 13.8 + 475 ++ 64.7 ++

5 57.3 +++ 16.7 ++ 50.1 +++ 67.1 ++

6 61.3 +++ 18.5 +++ 53.7 +++ 66.2 ++

7 58.0 ++ 15.2 +++ 56.5 +4++ 59.2 ++

8 54.0 ++ 13.1 ++ 51.2 + 55.5 ++

1) MCM medium : yeast extract 2g, peptone 2g, dextrose 20g, MgSO, - 7H,0 0.5g, KH,PO, 0.46g, K,HPO, 1g, Agar 20g / 1000ml

WAL, L. raphanica wFRr0] o]+l A (Sucrose) o1l A
19.6 mg/50me/159 = FHll A =S eI o=
A 5 (2002)0] 7153 MA 9] Tl uhet &40 H 25
= Zfol7} Qlovt ®E ARS] Ao = Wil 2R
(Glucose) °Ivt 2+ (Fructose) ©] o] o] ¥ th= 8-}
28 A BRlvh Al e AR Table 70
A2} o] L. edodes = 71l - 42191 Malt extract©]]
A 15.1 mg/50me/159 % Hoh TAREE-2 eIl =
u| 712321 L. aciculospora 1% Malt extractollA] 18.5
ng/50ml/15U =tz 3} 22 Aol Ao dAME S
YeR AT} B3 L. boryana 7+ Urea®ll A 19.7 mg/50ml
/159, L. raphanica 7+ Potassium nitrate A3 5-914 16.5
mg/50ml/15U = v Z 3} vhE Aol A ol wA RS
eESlth & 3AT7E ead 9 dAade] SRR
oF7ke] AfolE Ko} ot vlsesh O R A

= HERSIE

HIEH2! M

Mkl e] £77} BFARFE FAY vINE IS
7] M MCM S AMAE Azt ohe A1 ]
B 4% A7kSlo] BAMEAFS AR vlebn el

E AP = 71559 L. edodes T+ Myo—

inositolell Al 19.3 mg/50m¢/154 = A} FAMS S-S et
o = =] 7)1 =<1 L. aciculospora 7% )51 =
A5} Myo—inositolol|A] 17.7 mg/50m¢/154 = & o] A
Ao JeEPNAT}. &8t L. boryana %} L. raphanica 1+
+ Riboflabin®l 4] 14.1 mg/50m¢/15%4 2} 14.2 mg/50me/15Y
Z A 7S UERQITH(Table 8). ¥ Aol A= 1]
ERRIS] Firoll whet AR ERo] ohEA] vERt o, # 4]
WA Adke) gAY Akl Bl o] B 22 MCM <
A A A vkl EH s AR Fo] S A ThA

sgic.

bS|
A

hod

¥31% (Lentinula) ©l &3t 59 Wy EAS 19
St Ay =) v 7| =21 L. aciculospora, L. boryana, L.
raphanica 3759} thFT 0.2 = 71252 L. edodes 1
w5 A ARgslth tl3?l L. edodes = MEL
Azl oA 91.8 my/7UE FHoll TAMYS K om] AR
oF HAL5E1= 24°C, HApHE 602 e aL 4] ¥

[ wte =1 = A
%+ A

2L Glucose$} Malt extract, & Z1]eFES Myo—

A

Table 8, The rate of mycelial growth according to type of vitamin

(mg/50mé/15days, Incubation at 24 C, MCM medium1))

Carbon . Mycelial growth
Initial pH

sources L. edodes L. aciculospora L. boryana L. raphanica
Glucose 6.9 18.2 17.0 19.5 14.2
Sucrose 6.2 13.5 13.5 18.4 19.6
Starch 6.6 16.6 17.6 17.6 14.6
Lactose 6.9 11.6 15.3 175 16.2
Maltose 6.8 14.3 15.0 16.4 155

1) MCM medium : yeast extract 2g, peptone 2g, dextrose 20g, MgSO, - 7H,0 0.5g, KH,PO, 0.46g, K,HPO, 1g / 1000m!
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inosiol® WERTE A WA =) v] 715521 L. aciculospora
T PDA iAol A 36.5 m/7L = Ho| HFAMIE-S B3
onf FA|F AL 22T, HHpHE 602 YElaL
2 w9y A2Y2 Glucose®} Malt extract, % 2 H|E}
-2 Myo—inosiol® WEFS T + WA L. boryana v+
MCM #liA] | A 55.0 mn/7L = H | FAMEES Bl o
AbaleF HAeE= 22C, HApHe 72 YE . #H4 g
2gy} 249 Glucose} Urea, 3 2 HEMIS Riboflabin
oz vgepgth. Al WA L. raphanica 5= ME1 #i=] o)l 4]
70.0 m/7¥4E Hol| TAMIES Bl o FAReF 222
L 287C, H4pHe 6% UEbtal 4 @4y Ao
Sucrose 2} Potassium nitrate, %4 B]EF{12 Riboflabin © &

epet,

MR, 2007, SRR E

8}3]4]. 85: 309-315.
- O]A. 2000. &= 715F WA A e B= ]
;r_L

A -urdE - 7Y - o] FF. 2009353 F Al
w70 53} A5l &

A mit7]. 1999, g woH Al Sl eka 54,
Sk el8) A, 27 (4): 252255,

H5A - AT - B9 2004, FAAFEHA ]
AHA] i eF H A 2 9 Aeers AL skt ehe) A,
40(2): 100—1083.
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