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SFMEHA L e

O EgE AFS Story telling marketings & < U&= tololE s HACE deA Ytk 1
HER EfE FHAFS olHd "l Aol Aow FAFuHARCR
2851 dormz B AT ThEdFE NN !
®241 e AT (ectomycorrhizae)d WA Y st EEL 1 HI7EA] wjZol =3t
A B0l o] FO|(Tricholoma Matsutakd ol Tt A7LEA Tt frgolX = EdtstA A5
o itk 53] 1940~50 At HE] F4FAQ] ek, ojghglo}, 2wRlel| Ao ofA) EgjZe] A4k
| S48t 23rast 714 Fs Aol Loy A Aol ok Aok A<l
A7t H% A5 AT
1885d A i (ectomycorrhizae)©] 502 WHAEWA EHF AFAd] tid AT
7F AFEJAT & AARE BAZR] JIFAlE A FHE S (inoculated seedling) S 2 g
o) ojgg|ole] YR EHE FA(truffle orchard)oll Al G-8ko] o] Fo]x]7] A&+ 1970d
o FRbolgta & = Utk o3 AFol®: EFetal FEFo] ofF 2w A A o]o] A
BAMA = A AAC FFHIL Ae ESEY HFES AEts Ad4 EgEd &E&s)
I e AR, AdH s AFFEA AWV 7 EflE T= French  Perigord black
truffle?} B2l Tuber ndancsparune] ™ F-7-o] o},
dA7A pEE A AN JiEe ZA F O 7FA WHo] lem, ‘Talon’s Method ¢}

"Techniques for controlling the synthesis of truffle ectomycorrhizae on seedling root

S
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Talon’s Method& 19M7] % =Z&2 F 52l Joseph Talono] AAtEFS 8|7 flsA 1
AAHFT Hor, EdES Al = Wi oak) ol —I.EE]% Ae & AR AEEES A
2& A2l &AM otk o] MRS B HFAHE AT = gV Wil EE ALt
of Asfsh= -7 BAN A9 2000 FF frH A *ﬂ”oﬂ 7148k daL, F7F A7t ol F
oA EHZH yiiele] 45 FABA tT olsiE E=Ediwleon] A3z ow 1885 e
Alotel o] & B. Frank7} ]33 sABAE 2T 4 S ‘mycorrhiza(fungus root) 2h= &

ol 7L RhEoiliAl H Uk
Techniques for controlling the synthesis of truffle ectomycorrhizae on seedling root system->
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O A MAANZANA FEHIL Ae 14T truffle T LFEAHN AAVIAE BJ7ie 27,

Perigord black truffle, Italian white truffle, Winter truffle, Summer truffle®] 4&°] -3k
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O dAZIA JAFAM 7ol & T T nlanapoum ©) Y931, T, bochii (Zambonelli, 2000)

o} T. aestivum (Chevalier & Frochot, 2000)2 433 o] 3l

oy, T magnatume B2 £AZ TR Ad= ol FA Esta Ut <

A Al

Ao vpotE 1
e o 4

=
dassdTaclA dA A7E st A= FE(RE)= EHETO

Y
fl

obYar &uFolA FASHE Rhizopogon rubescens® =, F-ElugtolAs & Aolgtal ot

6‘511/] (s} TI__
011_—.]3] o] T
AHFH = Ao

‘Chinese Truffle’o]2}al Edl= o EZES AFHsIY FH3 & F=351a
sinensiss O 2 F= THFY 95%7F EFH(50%), PUII(35%), EIH(10%) Al A
Chinese TruffleS 2134} French Black Truffle?} -F-A}F3}o] %HP?_];Z 2 ol

ol# 1}, Mzo] @ A o oslel s}EOR HrlEel AAF 1A FEHT AUk
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A75Y Ng L At

L ESE A dEE] 71& A

3 gk
(1) SAlaF

2 AT o] 88 #Fe T 29 TE WFOE st AT JF58-01(Tuber nelanodporum) v

T B4 Eistn Jd #FE APl A&y A 33 AdiEte] dAY] &¥E SR

3 AHESR O™, JF58-02(Tuber borchi)vt+ AT 7180 ATCCAlA ol &

AAE A T AESIA 352
A9 glolFe = wE FHIE PDA, PDBHIA]
z70 A 33] Althe) st FA

@) = wix] g

o o

7b =AM DA s x| Mg

FNEFE

Water-bath(25C)°ll A 5
AFeath HE & dAPE Fled
e S FHG 5 AT

o=z st 72+ F3Fo] FAF A A3

[¢]
w3t wHketE A AR 3 A

LA A E

e M

©

25T,

1.3

#o| potato dextrose agar(PDA), malt extract agar(MEA), sabouraud dextrose agar(SDA) &
Difcorle] A8Hx| 3257E Ausigon], 2zte) A Az A3 ALFd He} Az

StA T T3

w73 WA o EElok vkl de] AHEE

MMN(modified Melin-Norkrans) g3

Hi A1 Q1 MMNA Hj A 9} Soybean dextrose agar(SDA)E A3t 4-&u)jA| el oA A3 AHE3t
ATHEE 3). AFel AHEE vix= 1M NaOHY 1M HClE °] 843t 4t=E pH6.00.2 ZH3IA

o, AgTrit 43 =S Fostr] fal HiAE IUEF(A21°C, 208)7 F, petri-
dish(85x15mm) 170% 25me%] -3t A2olA nEslstal, HEFY EZF cork borerg ©]-&3}
2173 6mme] FLI AVI2 HFSAT. HF F 25°C &2 wiFrlolA 4530 g &,

7F FEH 5SS Ao RE 7551, HqALAYHA LS o] &t AHFEHE 739 A7
(HELY A7 THE S5k, FAMEES SUAo 2 BESAT. HAMA = 4770 ket 7}
A 2 A ARFS B oA E dEstdt
3. AAAE =AHE
Composition A 39g/¢ | A& 500m
PDA Potato Starch 4.0g
(Potato Dextrose Agar) Dextrose 20.0g 19.5g
Agar 15.0g
Composition &Y 3.60/¢ | A 500m
Maltose, Technical 12.750
MEA Dextrin 2.759
(Malt Extract Agar) Glycerol 2.350 16.8g
Peptone 0.78g
Agar 15.0g




i 2 Xtk a3
Composition 2 EH2F 659/ 500
Pancreatic Digest of Casein 5.0g
SDA
(Sabouraud Dextrose Agar) Peptic Digest of Animal tissue 5.0g
32.5¢g
Dextrose 40.g
Agar 15.0g
e siar HEH
Composition st2k(g/1) 00|
Glucose 10.0g bg
Malt Extract 3.0g 1.5¢0
(NH4)2HPO4 0.25 (1ml) 0.5ml
MMNA KH2PO4 0.5 (5ml) 2.5ml
(Modified lx/lgeli;]—Norkrans MgSOs- 7H:0 0.15 (1ml) 0.5m|
ar
CaCl, 0.05 (1ml) 0.5ml
FeCls (1% solution) 1.2 mi(1.2ml) 0.6ml
NaCl 0.025 (1ml) 0.5ml
Thiamine-HCI 100 (1ml) 0.5ml
Agar 15.0g 7.59
Compositi AR 38g/l | DoS
omposition =& 389 500m
SSA Soybean 3.0g 1.5g
Soybean Dextrose Agar
(Soy Agar) Dextrose 20.0g 10.09g
Agar 15.0g 7.50
. HZA AA wfx] Ak
FAFF

S IR sto] Z FFo] FA AR A3 HAMiAE A7) fl@l DifcoAkel
potato dextrose brose(PDB)d-&w|X| & Ae&stHom, AZzA] AF ARgFF] whel AZ3A.
TR #2A wARY & EEek vl de] ARSEH = MMN(modified Melin-Norkrans)#i =] £}
B2 o} $HA AP AFLBIATHE 4). BA A o
3 HiAE uPEF(121C, 158)3 F, AJ4Eeta=
+ FolE HEde 15718 HEsa,

gz mE dAFES

il
2
B
ol
o
£
o
oo
jus)

Soybean sugar brose(SSB)<

ng dAEE 2AE] 918k E)

150m1 253t 2ol B4z

25T e MrlolA 47 s = Wy

a7 lekel ke WHAE olgatel 2447 LS AXER O, UmAE BAE SRA

8% Al ¥ hand-shaking & ewaoq Mo 270 Be wARe zANdAT 47 F 25
Al S &R

=
A3 T 40TColA 1241759 A

=
-
2
2
=
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j

of



E 4 JAEAE =4 &

C - Axr2s 39g/ HE
P08 omposition =& 399/4 500m
(Potato Dextrose Broth) Potato Starch 4.0g
19.5¢0
Dextrose 20.0g

- 812Kg/1) HE
Composition 2 =0/ 500m|

Glucose 10.0g bg

Malt Extract 3.0g 1.50

(NH4)2HPO4 0.25 (1ml) 0.5ml

MMNB

(Modified Melin-Norkrans KH2PO. 0.5 (5mi) 2.5m
Broth) MgSOy- 7H:0 0.15 (1ml) 0.5ml

CaCl, 0.05 (1ml) 0.5ml

FeCls (1% solution) 1.2 ml 0.6ml

NaCl 0.025 (1ml) 0.5ml

Thiamine-HCI 1009 (1ml) 0.5ml
C iti A 659/1 28g
<S8 omposition o = g 500
(Soybean Sugar Broth) Soybean 3.0g 1.50
sugar 20.0g 10g

—

(3) A& A=(pH) A%

iz o] bzl W AR SRS dolry] 95k, HAMAAFNA AdE HHuAE

AHgEte] 2472y et B vl E Al 2d § ¢4FA|] phosphate buffer(KH2PO4, K2HPO4)$}F 1IN

HCI3} IN NaOHE A&k wix]9] pHE 5001, 7.0+0.1, 9.0+0.12 =43}, 1 ¢EF(121°C, 20

1)g &, petri-dish(85x15mm) 1709 25me# EF=3f0] AF2olA nyPsstar, 7+ ajA o] Fdol

g FHlE JEYES 148 HEsa, 25°C &2
E

o Hed EAL ARo R 7|E5a, YA
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3
4) HA wgs A
i 250 mE FAY AFEEE dotRT] 9, 9 Al@oA Addd HHujR g s
A3t 24zt et R WA E Az AT A Teith 59 20S o] s WA E 1
AHH(121°C, 208)3F F, petri-dish(85x15mm) 171 25milY 535t oA 15192
o, 49 E3 cork borerg ©]&3ld 27 6mme| FUIT 7|2 FHISIAT ERIE HjA
of FATFFE HET F, 2TCHELSE 19C, 21T, 23T, 25T 471A A 45

N Vg e B ARES FALEE B SEE dYsigct.



2) A3t

ks,

(1) =& OAHEfx] Mg

AT HZA aAMAE Adetr] fste] AP A, JF58-01, 02 5 EF SSAH|
A A 2tz 36.4mm, 71.9mmE g $5F A2 ZAEAT FE HHAE FYs)
Rovt, AT

5 AAA BE #FE AFF A

o Lol 291 Fb7ho) Aok WAL S, = The AGHAAE ol
weh WAl Afolst YOI 5, 1Y 3, 4), Fo2 o] Riel o o BE
SaHoldol & Ao AnH

A7}

a9 HH X1 & 7 X} (mm) 142 XHmm) | 21 Rp(mm) | 28 Xf(mm)
PDA 8.5 13.1 22.1 28.9
MEA 7.8 15.3 24.2 31.9
JF58-01 SDA 8.7 11.4 17.4 22.5
MMNA 9.0 15.8 21.8 26.4
SSA 7.8 13.8 23.5 36.4
PDA 9 24.6 36.4 45.7
MEA 4 10.1 14.4 17.9
JF58-02 SDA 4 8.8 11.1 13.5
MMNA 7.8 11.5 15.1 19.5
SSA 14.1 46.3 63.4 71.9
B0
70
&0
50
i B JF5E-01
I /F5e-0z

u'h
E&4

I RA

=54

a9 3. AAMA ) wE #FE PFF A



JF58-01
PDA BHXI

JF58-01 JF58-02
MEA BRI

JF58-01 JF58-02
SOA BHX|

JF58-01 JF58-02
MMAN B X

JF58-01 JF58-02
SSA BHX

a9 4, TA YR O] 2 F3FE YAGF ZA}




(2) HFA HAu)A] A

FAETFY HA AAAE AEstr] st APE A, AR AP npiA R
3ol wet g2 AAEAS ZAT JF58-017F oA PDBHIA o)A 0.349¢0.2 714 &-e
TAFS B om, MMNB, SSBoll A= midkzdol m& dA ] 8 zteo]7h Iy PDBHY
Al A= FX ] FEHA A hand-shakingdt A 2]toll A Zea] st X g 7R oF 1.5u) 2}o]7}
A ST TS PDB, MMNB, SSB wiAE 4At=5 ZAMGH Ay} 77t pHb.7, pH4.7, pH7.32
2 golatAl =AEJTE EJE JF58-027 ol A= SSBHIA A 0399go.® T B Al
B3 om, MMNB 0.369g, PDB 0.203g A2 ZAE T E=3h ]F58-01 #19}% o=

Nl

Wz mE FAFA= 2 2ol7F gl itk PDB, MMNB, SSB HIA|E At =5 ZAFSE A3
247+ pH5.4, pH5.6, pH6.70.2 oldtA] ZAMHATHE 6, 13 5, 6). ©]83 2HE & o
DA A 2} mRZFA R FFo] WE wjFEA ] thEn, o o] BRI glojA ¢ He
AF7} FPE o HoF T Ao AT HT
¥ 6. YA A o] WE FFE FAF A}
=34 H KIS B A Ot &(g) | I Z(g) | =HE(g) B Xl &&=
Xl ELY) 2k 1.717 1.916 0.199 oH 5.7
PDB
& X HH 2k 1.671 2.020 0.349 oH 5.6
Xl EFHH 2k 1.689 1.859 0.170 oH 4.8
JF58-01 MMNA
A | By 1.706 1.923 0.217 oH 4.6
Xl EFHH 2k 1.703 1.906 0.203 oH 7.2
SSA
& X HH 2k 1.730 1.950 0.220 oH 7.3
Xl EFYH 2k 1.713 1.893 0.180 oH 5.5
PDB
A X by 1.718 1.921 0.203 oH 5.4
Xl EFHH 2k 1.698 2.025 0.327 poH 5.0
JF58-01 MMNA
& X HH 2k 1.710 2.079 0.369 pH 5.6
Xl EFHH 2k 1.705 2.104 0.399 pH 6.6
SSA
A X b 1.721 2.046 0.325 oH 6.7
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w3, AEE AJ AR, EAFH izt
A& BT} JF58-017Fol A= pH59l A+ PDAHR|
S 2 SSAHA A 27.0mmE =9kTh pH7M A
L PDABIA OIA 323mE 7P ATl =gron SO Z SSAHA| oA 291mO.E =k
o} pHOoI A X PDAMIA| oA 32.7mE 73 AAeFo] ko, o= SSAufA| oA 30.91
moZ =94th 9] A= E u JF58-017F Tl A= pHY9, PDAM| R oA 7} Ao A
oz ZAHATHE 7., 8). EIF JF58-02 o4& pH5IA SSAE|A| oA 31.3m=E 7He
Aol =ktor, 202 PDAHIA|AA 9.7mZE =4t} pH7I A& SSAH|A| oA 48.9mm
2 7 ARl =dor, o2 PDAHIA YA 184ml. 2 =34t pHIIAE SSAH|A]
oA 439m=z 7P AAAeFo] Egkon, thEo g MMNAMIA A 71mo 2 Egkor} ¢
@ AAFS Btk 9 AAE E o JF58-02¢FolAE pH7, SSAHiA| oA 7HE Kol
AT Aowm 2=AECH, JF58-02 ¥ A SSAHIAIE ALstaes w¢ W ASS
oo

HATHEE 9, 10). o83 AAE & of 5o OE wixdE HAH A=E A 2 o3t
Wi EAde]l Blow, ddog o] B QojA O B2 d77F s FH A} & Ao
At E T
E 7. 4%, A g 3 FAF ZAHF8-0D)
ragage: B PSS BHXI | MESH(7days) | MESH(14days) | ME2H(21days) | M E2H(28days)
PDA 7.6mm 13.0mm 20.0mm 29.6mm
MEA 5.6mm 7.1mm 8.1mm 10.1mm
pH5 SDA 8.4mm 11.9mm 16.7mm 21.4mm
MMNA 7.3mm 10.4mm 12.5mm 15.1mm
SSA 7.9mm 15.0mm 21.1mm 27.0mm
PDA 8.6mm 17.5mm 24.4mm 32.3mm
MEA 4.0mm 4.0mm 4.0mm 7.8mm
JF58-01 | pH7 SDA 9.5mm 14.7mm 21.0mm 27.4mm
MMNA 8.7mm 16.0mm 21.8mm 27.8mm
SSA 9.8mm 16.7mm 22.2mm 29.1mm
PDA 8.4mm 15.7mm 23.5mm 32.7mm
MEA 4.0mm 4.0mm 4.0mm 4.0mm
pH9 SDA 7.7mm 12.8mm 17.7mm 23.7mm
MMNA 7.4mm 11.2mm 15.9mm 22.1mm
SSA 8.6mm 15.8mm 21.3mm 30.9mm
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ZFE | ME BHXI | A& 2k(7days) | ME2H(14days) | ME2H(21days) | A& 2H(28days)
PDA 4.0mm 6.4mm 8.9mm 9.7mm
MEA 4.0mm 4.0mm 4.0mm 4.0mm
pH5 SDA 4.0mm 4.0mm 4.0mm 4.0mm
MMNA 4.0mm 4.0mm 4.0mm 4.0mm
SSA 4.0mm 15.4mm 23.8mm 31.3mm
PDA 6.9mm 10.7mm 14.4mm 18.4
MEA 4.0mm 4.0mm 4.0mm 4.0mm
JF58-02 | pH7 SDA 4.0mm 5.8mm 7.0mm 7.0mm
MMNA 6.3mm 8.4mm 10.8mm 12.1mm
SSA 8.5mm 23.4mm 37.4mm 48.9mm
PDA 4.0mm 4.0mm 4.0mm 4.0mm
MEA 4.0mm 4.0mm 4.0mm 4.0mm
pH9 SDOA 4.0mm 4.0mm 4.0mm 4.0mm
MMNA 5.9mm 7.1mm 7.1mm 7.1mm
SSA 8.9mm 19.3mm 32.9mm 43.9mm
10 4%, WA @E 258 FAF ZAHIF58-02)
Ny
= = | X
PDA
JF58-02
MEA




At
4 = | i X
pH5 pH7 pH9
SDA
JF58-02 | MMNA
SSA
JF58-01 pHS MEA JF58-01 pH7 MEA JF38-01 pHY MEA
il £
50
Bl 4
4l
k| W 1
e % 21
1B i i 10
" |

]

Soday o Tday ladsy HMday  2idap

SEL R Ap £ B EHAN=10
ol s GZ2E 7N, Mdayet HE S

o BN NN _l
D-cap  Teay Mday Moay cBday

HEL QR B - SEATN=
Peris BEFE dayet Hal Faiy

D-dey  Tdey  tddyy Itdey Imdey
LiEtt 412 B2 - RERLM=10
w0 HETE R 2 28

¥ 7. MEA wjA A 4=e mE F5FE AZE TARHUF8-0D




JF5E-01 pH5 MMMNA

Dcay  Toay Ydeay Mdwy  Hday

SEHE R HE z EEEMin=y
*Re0s L2772, 28capst X9 Gy

JF5E-01 pH7 MMNA

20
e I
; I

i
O-day  Tday T4day itday  2éday

S HE B 4 EF R N1
e s NZ2D 7, M, 2wl T Hoz

JF5E-01 pHY MMMNA

a]

Ddsy ey Vday AMcay FAday

LG 2 B £ ATFMARN= 1|:__
e s - EZD 7, 20, sAdwyEl T2 Rl

I3 8. MMNA HjA| A 4t=e] @&

78 AAF AR (F58-01)

JF38-01 pH3 PDA
u

40

il
[} i
,n-l

Toay  td4cay Hday  Hday

Light Sl m ) Eo S TiMa1m
P05 HETIN T 14, 11, 2oy FE| R

JE5E-01 pHT PDA

=i e
. II
, | m

Dy Fday

Lizig 2 dF + EEWTN=10)
=205 BFED 7 14, 21, 20dayst ks By

Mday rider  Zidey

JF58-01 pHE PDA

<l
" II
, L

1dcay  21day  ACay

T-day  TiEp

LB SR 38 - SEETNm
el BEFD 7 14, 20, Jedapdt B BRI

39 9. PDA HjA| oA A%

| we

478 AZF $AEHUF8-0D)

JF38-01 pHS 5DA

.:-I

Teap My Hewp Zhdw

SEH AE W - AFEMEHD,
Pagps AEDDE 7o, Edael 7Y Fos

JF58-01 pHT DA
3
Al

30

20
) . i
n

E

Ddw  Tday 44w Moay  2Edsy
LEEHH B E A = AFFNH=16

a5 SR 7, 10 1, 2ecavE B3 Falg

IF38-01 pHa 504
50
i

i

, m

Doty Tody  Mdiv 2dy  2Bday
LIS J ) ¢ BERE T
=4l EFE 714, 3, Sdgy T2 -F2iy

2% 10. SDA Hj Ao A =d BmE FFE ARF A E4UF58-01)




40

=
=

JE38-01 pH3 554

)
EII
.ii

Ty Toy Mok Mday 2bdy

LIEFLHEIR S+ TEMENE =10
'BaGE TIEEIJ 7 W 21 2wl BY RAE

JF58-01 pHT 554
50
4n
I

20

, I
meday Tday Mdsy Mday

L 3R HE 1 BERRR=1N
s2c0s (REZE 7 14, 21, Zoda, 2 Fel Roy

Helwy

JE38-01 pHE 5584

i
1 ' i
, |

Dy Teay  1dday  Dloay  2lday

SEHE UE B - AERAN=Y
Pulis OEFE 7, 14 21, gy 79 Fals

19 11 SSA wiAA F=e) wE FFE AAF FAEAJF58-01)

4n

JF38-01 pH3 WRA

T Tew

LIE S8 A = aFPUN=
Pep0 ELE T4, 11 28davst B 2

ey Tday Iodey

JESE-01 pHT WRA

30

an
. -
m BN

Mday  Moar

Dy Tday Hiday

LIEHH B8 Al = AFFMH=15
P AE DT 0, eyl WAL FAe

JF38-01 pHY WRA

20 II
n-li

Tav Tddap eay  20day

LERS §HR B = aFPRLinN=10
s REZD T, 't 21, '-3:|B'|l£| L2l nald

7% 12 WRA HjAolA A=o) g

478 AZF $AE4HUF58-0D

JF3E-02 pHS MEA

mm = N B
C-gay Ty

FL U2 32 £ RN
S e q: & Ko 'F"-I: u.:l

Mday 21cay 2Bdey

JF38-02 pHT MEA

30

i

n

o H_H_ =N N N
Codyy  Fdap  18d3y Flgay d0day

EPRE G ESORN )
el T I A5 pold Sf

JF38-02 pHS MEA

Z0
n

T N

Cday  7day  Sdday M

oAy

LY OiE By - EEHAmM=
srep5 HEF A Ko S g

a9 13. MEA iAo A 4

M=o wE

478 ARF $AE4UF58-02)




JF3E-02 pHI MMMNA

HE B & m =

D-day  Tday  facay 21dey 2Bday

LIS o 1 BosThne
“Redls CECE REl f2 23

JF38-02 pHT MMNA

]

(]

) m i I
= N
Dodsy Tdae 1dcay  dw day

SR S E b SRR

=eeld MEDD 7, 14, 21 dBday®iE| R2E

JF38-02 pHE MRMNA

« 001
C-cay  Tday Tdcsy 2day 25day

LER SR Bt aFR =10
w05 (REDI 7, 14, 2 Ecay®a] 20

¥ 14. MMNA iR A =0 e #5E AZF FAE4(F58-02)

JF58-02 pH3 PDA JF58-02 pHT PDA JESE-02 pHY PDA
i i it
4 an af
i il it
E 20 _ : 20
, lmm W i - m N e m e omom
O-day Toay  dday Ilcay  Zaday Deday Tday  1dday  2icay  ZEday C-dey 7oy SddEy 2Nda  Zécay
LS L8 W ¢ EEETNa i LS B3 1 EENEN- LIFHS EI8 2 + SEMT-1
el 08 EE 14, 2, 2eday @2 FOE a0l REAT 14 21, 280 FHE R weans SIEFE B2 o 05
1% 15. PDA HijA A 4= @& #5E AZF FAEAUF58-02)
JFS8-02 pHS 5DA JF58-02 pHT 5DA JF58-02 pHS 5DA
30
50 5=
£
] &)
< r ) > 3
- 20 ]
10 t0 1M
I mm e mm |, e AEAN |,  ams =
D-c3y  Tday  14cay 21osy  2hoay Deday Tdap  iddap 2tgay E0day C-day  Tdsy  1dcay 21da  ADday

CEERL BFE WA+ GTEPAN=
eaE RELD B2 FEY e

“HiH UE BE - RETRN=Y
wolds HERL A Rapd YR

I o Wl ol S T T R
Pogis EEDD THE| #2113 Be

1% 16. SDA s A oA =d] ME FFE AT TAE4(F58-02)




JF5B8-02 pHS5 554 JF3B-02 pHT 554 JF58-02 pH9 554
] 60 &
L5 30 L5
£ 41 £ 1
) g B0
= T 20 E
1 ﬁ 1| 10
, W _m o | I , | '
O-dzy Jdagp  doay 21dxy  2Bdwy D-day  Tesy  tadey  Zigay IEday D-ay 7oy Wday  idey 20dsy
LiEH 8 By 2 aFPRE=AE LIPS IE EE = BEDRM=1Y LIEJL O 1 ESETm=1
*pals DIZ 20 W, A, 28%e wad woelis L= Fat 7, 14 24, z8dis] Boig i 05 CIED T 14 21, amE Be

19 17. SSA HjA| A Ao mE FFE AAF TAEA(JF58-02)

JF38-02 pH3 WRA JF58-02 pHT WRA JF58-02 pHI WRA

1] &} 60

= an i |

F ] 4 % &1

k.t Al 20

5 CH e

2d = .u 4

S lm W "l

5 L i i by

- 5 L 144 4 i T E B T 1 =84
D-dzy  Tesy  osy 2tz 2By D-gay Tday  Mday  2idzy  2Bday O-ay ay  taday 2idsy  ZEday
LiEH LE WA & SEUTN -1 LBt LR W2 TN LIERL Q15 BE - ESNTM=10
-pi0 0y CIERT 7 va, 21, 28R0] F[ paios AELD 14 1 2570 BAY s CIELI 7 14 20, Rl R

19 18. WRA HjA| QA A=) wE #FE AT SAE4(F58-02)

SATFFY HF LEE Adsy] g5t wFE, uAEE A Ay, J|EAE Y vzt
VM2 dF B Hﬂxloﬂ gt o2 YAEAHS HYT JF58-017FFoA = 19T A= MMNA
B R o A 289mE 7} AAEFo] =gtom, the o2 PDAHIR| A 26.6mE =T 21°C ol
A= PDAMRAI A 419m=E 7F8 o] H3ton, th& o8 MMNAHIA oA 40.5mO &
=94t} 23T oA E MMNARIA| oA 445mE 7H8 Ao Egkon, th2 02 PDAH|A |
A 434mO.2 Ekow, 25T E SSAHIAONA 364mE 7Y A Egkow, thgo®
MEAB| A | A 31.9mo.2 =yt ¢ A= £ u JF58-017Fol A+ 21°C, PDABIA A 7}
2 Aol AT Aor ZAEJTHE 11, 12). ET JF58-02 FFol A= 19T olAE SSAH)
Aol A 76.3m=E 7 Aol =tow, TS0 2 PDAMA|AA 51.7m=Z =4t 21Tl E
SSAH| Aol Al 725mE 7+ AAHo] Ekon, the o2 PDAHIA A 519moE EghTh



23 C o A= SSAH| A A 76.5mE 7HE AAEo] Zgkom the o ZPDABIA A 50.6mmL.

Z E=%or, 25T = SSAM A ANA 71.9m=E 7 ATl o, 20 F PDAH|A
oNA 45.7m=E =UTH ¢ AFRE B o] JF58-027F A E 23T, SSAHA A 7HE ASo]
At Ao = EA}HME}(E 13, 14). o] AHE & o d5o WE wixE HY 258 =

A A3 ohepet WS Aol RPon, o of REo oA H e AT £UH
Aot & Aoz e
® 11 2%, WAe) B FFd FAF ZAUF58-0D

=3 | 2& b Xl ME Sk (7days) | MESH(14days) | MESH21days) | MESH28days)

PDA 6.2mm 17.1mm 23.6mm 26.6mm

MEA 4.0mm 13.3mm 15.4mm 18.5mm

19C SDA 4.0mm 12.2mm 15.4mm 17.0mm
MMNA 6.1mm 17.6mm 24.3mm 28.9mm

SSA 4.1mm 14.1mm 18.9mm 19.0mm

PDA 8.4mm 19.7mm 30.8mm 41.9mm

MEA 5.6mm 14.5mm 24.4mm 32.6mm

21T SDA 4.6mm 12.8mm 20.8mm 28.2mm
MMNA 8.5mm 18.5mm 30.9mm 40.5mm

SSA 6.4mm 16.2mm 24.3mm 33.5mm

JF58-01

PDA 8.7mm 19.7mm 30.8mm 43.4mm

MEA 6.2mm 13.4mm 22.5mm 32.2mm

23T SDA 5.8mm 13.2mm 20.2mm 29.5mm
MMNA 8.6mm 19.5mm 31.6mm 44 .5mm

SSA 6.7mm 15.2mm 24.1mm 32.7mm

PDA 8.5mm 13.1mm 22.1mm 28.9mm

MEA 7.8mm 15.3mm 24.2mm 31.9mm

25C SDA 8.7mm 11.4mm 17.4mm 22.5mm
MMNA 8.7mm 13.7mm 20.0mm 27.7mm

SSA 7.8mm 13.8mm 23.5mm 36.4mm
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=g | 2k BH X MESH7days) | MESH(14days) | MESH21days) | MEESH(28days)

PDA 10.8mm 28.6mm 42.7mm 51.7mm

MEA 4.0mm 10.4mm 16.1mm 21.3mm

19C SDA 7.9mm 15.3mm 26.9mm 37.1mm
MMNA 10.0mm 16.9mm 22.7mm 27.3mm

SSA 13.1mm 50.5mm 67.8mm 76.3mm

PDA 10.9mm 28.4mm 42.1mm 51.9mm

MEA 4.0mm 10.6mm 15.9mm 18.3mm

21°C SDA 8.4mm 12.4mm 23.4mm 31.8mm
MMNA 9.9mm 14.6mm 20.6mm 25.3mm

SSA 15.6mm 49.1mm 66.5mm 72.5mm

JF58-02

PDA 9.1mm 27.5mm 41.5mm 50.6mm

MEA 4.0mm 11.1mm 16.3mm 21.1mm

23T SDA 4.0mm 10.9mm 15.5mm 20.6mm
MMNA 9.7mm 14.6mm 19.8mm 25.6mm

SSA 14.4mm 50.8mm 68.5mm 76.5mm

PDA 9.0mm 24.6mm 36.4mm 45.7mm

MEA 4.0mm 10.1mm 14.4mm 17.9mm

25T SDA 4.0mm 8.8mm 11.1mm 13.5mm
MMNA 7.8mm 11.5mm 15.1mm 19.5mm

SSA 14.1mm 46.3mm 63.4mm 71.9mm
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tEZ ]l @) (ectomycorrhizae)d WA2] skl Truffles 1 F7H7HA] wiell @=3}
dEoA o] Fo|(T. matsutake)o| 3 AFEA WHFoly FHAME EdstA A= ko
53] 1940, 50t Bl FARRQ]D g2, o2 o}, ~FRIA e oA Trufflee] A4ko] H7kate]
2389t 7H w4 Aol Aoyt A lEAElel tigk ATtk AAAR Auir vs 24 S
T At} 18854W oA HF(ectomycorrhizag)o] #2S2 WAE A Truffle QlFA|ufol] ok
A7 AFEAT T & £ YRR, BEAAS] elFAE HEH E(noculated seedling)S =A%
Zepol ol ole] AR EfZ FA(truffle orchard)Eoll A F80] o] Fojx]7] AlZHE 1970
Ao $tolgtar & 4 Ut o3 AFo® EStal FEEo] ofFl 2 wlg A gHE o] o)A
AANA = A AA T e EHEY dFES AuiEgs Adq E e oEst
T Qe AAoH, APz ow AHFH Aujrl 7153 E#E FX French Perigord black
truffleet &2l Tuber melanosporume] WlH-&o|th(The State of Trufle Cultivation: Global
Perspective; 1.R Hall et al. 2003).

Talon’s Method& 194171% Z& 2~ &8<l Joseph Talone] A4+aFe =8]7] 9J8lA] 1ekstk
AAHE THOE, EHES A4t & UF(0ak) ol EEFE 42 & A AEESES
MEE o A4S BHolth o] WHE B 59 24504 5 AT F gl "Wz E
HE A4t Al A% BAAT A9l 2008 FF FgolA Aakell rIHsRa, FrF A
T7F ol FoA v EdEH YT A4S %/‘29474]01] gk ol & =& Wor Ay
How 1885 I Aote] o] = B. Frank’l olgld ZAAAES AHAETE F£ d=

‘mycorrhiza(fungus root)'Zt= &o1¢} /AdS wEo|UA H<Uch Techniques for controlling
the synthesis of truffle ectomycorrhizae on seedling root systeme 1970 dthzx Aj4taFy H=E
A S M7 At A7 AR=E, FAE 24 stolA 7IFEE o wUd E
HE 7S 49, dASAZ Fo] EY, 75 5 AuiEE o] dX|ste A Hol| AEdhe
o] pEAT. o] PO E 1978 ZF oA AA H2E EgEo] FHeH, A
TMA &= Zepzo| Autk wid 30-45%F T1Fo HIFHEEo| AAEHI Uty ZF Q& o]"o]
o}, ’\Jﬂ A, 29", 3, "=, FEAE F 7 =9 AstAte} w @‘j B ZP%Q A7t ’3“:”;]
971« &% }_/‘éﬂﬂg, ZHHH71" 5
g a7t o] FojA| L
2 AT S =S50 3
AE7]eS vlg) vEE
sith= Abdo] o]& & W



SAA 2@ WAk gelA dY ExshF A EGE AuldlA 8529 Exa
EeE wslo] 52,0002 (S 550092)e] el 7S] AUtk 550084 o A WA
AoiAbd A3 Foelch,

Lalp 'r|.-|rr|-|r"l'nﬂi'r-'.'.‘-"i Tyrrimsty Sl 1 HFSEaHE

raETIeF 1) BN ot RrT—————
FETES ©all DIAE = ANSERS

GF. 3‘3 7 ;
<Aufoll A 55009 wkHol 2 EE)

FolHA(Truffle) AFA8 Al2gl S 3 72AF GAZRA AAAZS] IS A}
ok AAIAZA A FEZIXE QAR = FolMA(Truffle) HAAES dotry Aju] 2
FEONLE Y8t FHH 375 FAHLE otk AX Jey 28R E B3 A7NE
o a&AY FAHE Eol7] HAste
AEAHE WX nkH gkt

3) Truffle 38 AlZ7Fx] B 7}

AolA FEEHI e 14T truffleS Q8FAH AA7IAE BH7EgE A3, Perigord
black, Italian white, Winter, Summer truffle®] 4&o] 4351, 0|5 4% tZAn] A7 O
dog AAst= Aol wiEAsH, d=oAd At A= I 2F9 HEWolHA
(Tuber indicum, “2°}3H3} o 52 aelW ol M A (Tuber aestivum, AlFAHl te vk it

Table . Commercial evaluation of 7uber spp.

Comen name Scientific name Quality of cook Marketability
Perigord black truffle Tuber meianosporum % % %k Kk K * % %k k
ltallian white truffle 7. magnatum(=Tartufo bianco)| % % % % % %k Kk k
Winter or musky truffle 7. brumale * % kK * % K
summer truffle 7. aestivum % %k k * %k
Burgundy truffle 7. uncinatum * * * * %

Red truffle 7. rufum * * *
Bagnoli truffle 7. bituminatum * % * *
Hollow truffle 7. excavatum * * %
(unknown) 7. macrosporium * k * *
Truffe mesenterique 7. mesentericum * % * %k
Indian truffle 7. indicum * *
Chinese truffle 7. sinense * *
Himalayan truffle 7. himalayense * *
Desert truffles Terfezia spp * %k * %

* Evaluation of The Potential of Growing of 7uber melanosporum as Corp on Mainland
Australia for Export and Domestic Consumption (P.P. Stahle & D. Ward)



(Italian white truffle)

(Winter truffle) (Summer truffle)
CAAANONA F2 FE5EHL Aes EHEF E5

8. =Ul - & AT
D dEe ArE

HAAR74A AFAu) 7]Eo] FHHH =S T melanosporume] FLsH, 7. borchii
(Zambonelli etc., 2004)3} 7. aestivum (Chevalier, 1998)& &3l o] e Ao 2 mlotx
Ro, 7. magnatum & BE FAR AL S HolA Zata ok & woprd dY
N&AAT} Mg 2EstaFaoH ZA AFE 3 Y= EZFEE truffleFo] ofyx
oA A 0}‘“ Rhizopogon rubescens®. 2, -l vtgtoll e g Alolgta 3t}

@

Rro%-3 14+5:1

<Artificial cultivation of Rhizopogon rubescens in Miyaki forest research institute>

el

rlr

2) == ATAF
39 79+ ‘Chinese Truffle’ olgtx EEE ok EHEZS AFHS S FH3 QB9
FEsla =, ol T sinensisT. indicum) Fo.2 FT= 3] 95%7F Er(B0%), vull
(35%), El¥(10%) AAA 2|HFI A Chinese Truffle2 2]&%; French Black Trufflex}
frAbste] ARkl E2 FHo] o U, AzZo] d Ha o] ofslH stEFCE HUlE o] AA
ZE 3 At



I =W A7

T HA AdFAHrlE A7 FE FoUe
ZFAANZ F e EAME B (oligate saprobes)ol]l #EF BIAlQ] QlFgAfuiol T HE=EH 1 oy,
doldle AES MEAIFAAAT AFo| 7t =& 7T Ui d7E AHFeE
AEste] Azl v} HAHZ dsolth mefa AT WA AZAALA 28-S T Esto
AXEE WA 7es 27 §RT a7t Jor, ol wudd AAskeE tEZ A JAH
= ]l Fo], solo AFAM=E 7l ol7t 7hsslxit.

4) 9%l Gotland #*H2004)

Black Truffle of Sweden; Systematics, Population Studies, Ecology and Cultivation of 7uber
aestivurn (Hall LR. et al, 2002)2] Impact on society ChapterolA =FdF ZA S Z 1999 29l
Gotland A*goll 8719 A@AA E|E Ausdo] Ade o]F, 5kl 20043 A 2570= S7F
393, Gotland Truffle Associatione] ZAEch A 3@9H1 20023 HE EgjZo] APtz o]
2,000SEK/kg 714 0.2 Z5x wAAE, 9o, FU2 FE2EHA o 20049 71 SVl 25
SENA kg 8,400~7,900SEK el ZFH T}

5) 2= <l Sarrion A" (2002)

The Socioeconomic Impact of Truffle Cultivation in Rural Spain(Nicklas Samils, 2002)ei 4]
s Aoz 1987 d ~H <l SarrionA| WA EE AujsAol AHE ol 2002 148719
S 7 AY EYE 37 AAHJY AEE AES ABARH AR A5 FUst
SRATEC] TEE s T Sk B AY JA Y APt At

F7IANAMRE Aol ol e AES

9. =1 - 9 Truffle 71& @3

D 3¢ Truffle A7l A3
HAZERES dAZ BEXAo 2]& 2 jufst= wHHo= The Pallier Method(J. Grente), The
Tanguy Method(P. Sourzat), The Malaurie(P. Sourzat) & ojz®yo] Hx| FR&} HATY 2 &
T ol wat gkt igEHdeH, T JAFEES At Addte FAEC] solval
A= FAo|

Table. Situation of oversea truffle cultivation and seedling supply

Nation Company name Homepage
Germany Institute Dr.Khanaga—Khalidiah Farm embers.aol.com/DrAKhanaga
Spain Cultivos Forestales S.L cultivosforestales.com
New World Truffieres, Inc. oregontruffles.com
USA Garland Gourmet Mushrooms&Truffles garlandtruffles.com
oakland—truffles oakland-truffles.com
Erance Sainte—Alvere truffe—perigord—noir.com
AYME TRUFFE eat—french—truffle.com
Marinex Sa(~¥ "+ v 2 2R RTEHH) truffle-farm.com
Japanese PR o
TLRAEFD v /NY ceresnogaku.com
) Tasmanian Truffle Enterprises—Truffleland tastruffles.com.au
Australia . . .
Perigord Truffles of Tasmania perigord.com.au
England Truffle UK Ltd. truffle—uk.co.uk
Ttruffle Tree Ltd. truffle—tree.co.uk
New zealand Crop and Food Research (lan Hall) crop.cri.nz




2) H ikl

HTol= = FA7F o] Fof A
7hA ddE ALhEls ZkE 7143t
olgg HE &= dTE HIAL A = Z2~9] P. Sourzat, OlELElOP«l
A. Zambonelli, ©]=2] F. - Garland, ¥ . Hall, =¥ 2] Khanaqa 5°] t&EZ o]y o]gt
glofe} Zgre= FI7EHQl AHdolA EYEY HoAde HAAE {FA5] "o Aujris
Aol =2HA &1 glon, FPAHCE HIEES ArdAY AMsds gHsta Ue
=, 35, FEAAEY 7|Eo] dF =EHI Ut o] FolA AgRIE AdAdA HIF7eS
Aelg ARk AuE-S Tt e AR 599 Khanaga ®HAKThe Institute of
Plant Nutrition, University of Hanover)¢} wZ& =z =29] lan Hall ¥FAH(New Zealand Institute for
Crop & Food Research)o]th
3) Truffle A]7& 3}

2041 7] Wb o) ojgg]oloA] AYAkHE Perigord Black Truffle®] A7a-2 <F 1,000
~2,0002 2.2 FAH( Hall, 200005 Aoy, 71 & Adstet tirjed 2 7| 3dWst e s8] 7
Zrake] 2001 =k, 2Rl o]g g ole| A &3 Black Truffle 32 50-80E22 =AUt
(French Black Truffle, D.C Garvey & P.B Cooper, 2001). E&|Z9] 714 & Ao wa}, 29
w9 W3t wet 7hA e Wl QAR 20008 T W =uirb4 e obgl & 3% o
aEy H2 u|FolA AulE 7 melanosporume] 770 US$/kgell HvjEQar, Fa Ao A A
gk 159 EZL2 1,450 US$/kgell A= At
Table. Average wholesale price of 7uber spp. in 2000

|

Species Mean Market Price(US$/kg)
7. melanosporum 300 ~ 450
7. magnatum > 1,000
7. aestivum (Burgundy truffle) 100 ~ 180
7. aestivum (Summer truffle) 50 ~ 100
Chinese truffles (several species) 50 ~ 120

* The States of Truffle Cultivation: A Global Prspectived. Hall, 2001)

10. EEZE 7l3AlF SEAIH A%

EHIZES FE A EHE HHE F5HAT vH57](out of seasomE ¥ Az, WE
slice ¥ salsa, shavings, bottled, canned 522 7}&& o 5% At
LEANAE oA AN DA SollA AFAuol 33 F20RWE truffleso] ofyar 4
ol Al FA sk Rhizopogon rubescens)7t ok SEWMA A A AF FEEHIL I, truffle
S F2 ZFs ol ol B 53 FoA vd 568 FEE FYst Ut
Table. Retail price of processed food in 7. melanosporum

2l

Nations Products Evaluation amounts($) per kg
Japan Truffle salsa $6,494
USA Truffle shavings $2,270
USA Bottled whole, 1st boiled $7,750
USA Bottled whole $3,529
Australia Frozen sliced $3,000
Australia Canned $3,093




Table. Fresh and processed food situation of truffle import in Japan(source: JETRO))

Years Fresh(kg) 1st processed food(kg) Total(kg)
1998 3,184 1,563 4,747
1997 4,249 1,233 5,482
1996 4,805 1,581 6,386
1995 3,342 1,767 5,109
1994 2,354 2,022 4,376
1993 2,675 1,730 5,405

D A4 7vsAd HE
Tuber melanosporun(Perigord black truffle)> 7. aestivurm(Burgundy truffle)s < 504&
T 7HE Ble Ao deA Qo] 7P BRHA o R wWol ALtEE HAlolh EYEe Ty
B2e2uko] WEA FHY A3IA el x5y, olejg], &F Etxviyol, wHAME, 7
Aol A FUF-RE AFEE WHEa 1O B AdzAte] A", ek #AE 7o &
275 AEFd. ZEBEE] E2FA ASH 6~10d 3 S FESIH oY HTols e
F713bs 2372 @EAZ A7 S5 Ebupyolel] QlTh

£ o M

<Fig. Inoculated plant of Truffle formed fruiting body on the 2 years.)

£ 57, £9 FolA oln] EdZe] ZUR A4 H4FE JE2A 1FY O

W) WFAsRoR hm Qor tusl @xed FARCH 2F AASD o, ojn 743

oJAEE BEolE HEo] EejEo] YAH] o] Fo] AAW ANE FTAANA EGEL 5
A

CEN] o
3tk AAA A &l AR AFEAF Jor of EA} AFF B SelA B
shel 1AFAR H3 FUTERE AFA ®elo] ANYstel F2e FHAL 2AFAE
o ghol Ab e Fele Motk FE Y ®el ZAHAA Aol B UFs FAUAS
B AU AR FoAE Rl Hrew s AUBAL Aek HEIE, Hs
Fol ol Holrhwd ZAT URe FRol we SE5@ 423 g AUz =k oY
Aot Bl ool AT, $EAE EPIA ATEE O e e wgol Ao
durH oz ESEL 71go] AR Fol wEE B, 48, AL SR B E
dEe 27 W EEY 5 Sl or 1 oo oiF EYE AL EJE So| 9



o o] 3w ERES ANFOR F EYES 1 0g wAR Hikeh oW AvjelA B
e WAL W EYZ wAloln EfEe wud AW BERE SR 52§81 o
U 94 SUAE T8 e80T 2 4 Ak 1ddE B7en EdEe] 1@ P)s HA
Al maAtEe fE6a Ak oldF AWM T E¥Zo Agsh 4UFIF 3 o]
olo] WA S HAES S ofAol HxE EHE AN ATS o|F7] gstd 1 72
22 gt ok

2) EYEH R EAFL o] &
S22l sH-& Rhizopogon rubescensolw, dwAlItolty, REAHL = YR
HI 23 BRbgrolm, A4 s R auir<, siirte] g%

~5974 0] WA AUA L FEo] F EE golz] mFo® QI Ak 2~6emolw,
& ungT WAy B 9z W G Ao WY, A4AA LHdE el
wape] FATHREAd0] WAste] YA e Aol WAol} B PN G
Moz Wath 42 @ A ol ol A3 UFelt TPUsA AAw etk A
2 edgols Tajolth Bw W12 AgHAelth EdEe BAFR Suht FR(
MADSHE A3 e walelw BITME o} WAHA ¥ Ytk FE s oo}
59 FAY WAUT & Fhol AUAE FAsE AN BAR] YEG WAL BT
271614 FEeE A more] Hololw EWE F24), Wi Aol wao} Ao
g

melanosporume| ™, A ¢EEolty, BEA AL T2 - o]Fg o} - =

R At
A

A= AL 7HEe AAolgt & 4 &' Folth FolodlA F7] slal ol &5
27 fa AESIEe Awes NEve A viugetA ¥t T3 oj’elor Aol T
Zolsls AL SRMPHHANgd1E R2E E8Z(Truffle)o]ltt. &3] =29 3t An]
E N7 W= zojael, I¥old kA JHE WA AR He Aol EYFoitt. vt A
= A3 AxEA ol BT FYdth IE F Ag ZTH AP EYPES YL A F
T o B el EAE0 EYE 88 flv A 2 BAFE EFY SEHAE
1 Ho] oy, AuFobE obf BAVE flth HEAUST £ W&o Agkes o] HAL 7]
AR, §etog2E oA FHoIRIA FRE ofHth B &KoA AMHAIJITHE AE e
2 A7) 4AT, dA3 HAFY EYE Yol 57 30em F FollA A HEe Im %

ol 714 MARE =

E8Z AGEe A9 BAolt. FdE ASS Heln @AdE HA7 olgHIE He
U, el A3 g7k Mstel aFels UlEE A7l 29) @E HAUT £o2 Uitk
F7t RFdo] ol o WA B o), OB ARSolA B F2E AR FoHE wol
AT EfZol Qe A4 BASW ASE AV A e w2 5y AxH,
oju] Fele A TBE Holg WAFo] FoE Belm nY) fEAIFIE BALYA O

2§ oA Ak
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Zloltt. &0l #& FAAEE XEE AEAAA SFIES

ALALE SAdetal, B&Ho R wWojur) Bejd thilel] &34 ¢
o 729 el oY JHAE YFAAXARE A F 7HAE T a8kt
24 WA TZarbuscular endomycorrhiza: AM, KRR ERD)ZF 2] A FFZ(ectomycorrhiza:
ECM, stA ) ot Fujiha M. 2002). A4 WA TS dA7E BeEle] g SAZY o X F35ho
UEsbA moke] T2E WE Aoz Wao] 100-300m 710 TAS AT Moln, WAL

flo

=
oo o

(i
o
i I ©

o Mo

=
o9 Q rfr X K

NSO CTI = T e
B =

oo

ofl

ol o

:

I

4
ry

BEAE gt YAFIds Bedel 2 wuwth yATFEe YHSE HBe fpe
AR BRARE SAE, $E(04 B 5, AAAEBCEEIS, 3 A 5

o] olof a|FHET. K AESY o 80%Y Fol o FAGAITES FAToHUohn, 2002.
http://www.mycorrhiza.org). ©]oll Hlste] JAHFZANA= o] el IAFTHE YR =



ol
0

M
1}

nl
!

o
@m
)
of

7

L —
|

|

Apolol et I wate] el 2ol

X

ZRA] e Al

)

—
file)

Woju}e

o] L)l A

wx}, AR, ST, AT 5

oy

q2H =, Fol, sol, Gol, IaH

o EHAE Qloh

o

= AR,

Sarcodon aspratus

= YEFO=

Suillus pictus

Ramaria botrytis

jzel

A

WA A 7Hs

I

o

o
o

BK
T

el

|
5

] GAF oz shAs) ok

[¢]
L UF AEUae] 497

o

sy
-

F= Elel

S

=< °l&

Al
al

FARE 715

9

11;]__

o] o] ] of

A A A

)|
—

Ho

0

9AE

0]4

F71 wZ ol

S

™

N
i
—_
N
Njo
O
i
o}

ﬁo
W

N

boh &

9
yul

5He of

©

rjJ

N



M2
rlr
o
N
2
o
u
N
N
1>
i
o
o=
o}
=2
=
A
rr
N
%
A
1%
X,
R
S
o
i3
ox
ol
rlr
>,
N
o
o
o
ot
i)
o

7h g S a7 AT AR AgstA Ao

oA WA #Ale 2ET 2L 183 <S 0|88 ¢ deng, ey dFo], 1A
H Eelu Il ez wdskA Rkl ok 28 EETS ARESt] dAMAIE A A )
FoZ dF F4L2 7HeStAT, old TS AAQEG FHel Yo FAZR] oY B
e FollA A3 AYA X3t} ofol] mlste] Ea= W3t Hg| HOJAT, 7]FAY
4, ZIFAER A7) A7kx e ¥, ada W ste] wE A 5ol dE Aok
ot 2Ea dEe FAY wWzkA 9 7|ko] dAMA HIFHAETGE ATt Ao

T34 WAL obAe 34 ZERAE frlee ol8ste JdEHoE AME Xt
Ao, GolwmAloly F&E(Rhizopogon reubescens), RAHEHA & 7|F2AE HFsto 3
Foly BxAA TAANE F At Wole 2F2, 5 gAIE, vm oA FuFu
AT B=ol #e HTsto] JrdAy A% F 5-6d Fo] WAL TAYARIH. 4 F
2 AdAVE BAdoz R =AR 93 Al auFd 59 25 HEetd 4
ol & Hi, E o BEEME HAo] AR RILHALS A& oAt FEA
H BATos auFy Fuh BEC 2AE HFet] w2o] fA FHEH, BT CdE
WAl WAZY, o]l BAFde] TAHF Zled ol "WelmAl S HFske VedsE
Akt

o

Ju 24 WAL Auls, ok FE3] NEHA XY HISde] A, #2¥84, HE
Hof AL Abx o]y, MALE 5o Tle RFIF AFEHoort Jhesith dRERE o2 HH
gA ] Auriewo] AEd A FRAMs, 71 AR AEA =de olsiste] dst
HA Fo Aol FEskA FAHES S #dYsie Aol HANS =R © JHE
a4 d Zoltt
<E. #ZHA dA7le A7 4=

(o3

|

e | Host e oo Seedling Transplant | Myehioor
Tricholoma matsutake| Pine O X X X X X
Sarcodon aspratus | Oak X X X X X X
Rarmaria botrytis Oak X X X X X X
Tuber melanosprum | Oak O O X O O O
ANIZoDogon | pine | O | O | X ® ® ®
Cantharellus cibarius giﬁz O X O O X O
Boletus edulis %igs O X X X X X
Pisolithus tinctorius ggfj O O O O O O

O: Development,  X: Not development ?: Not confirmation
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