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Indigenous knowledge of traditional Beekeeping and it’s transmission in
Tsushima city, Nagasaki prefecture, Japan
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Abstract

Tsushima, an island in Nagasaki Prefecture (34°12°10", 129°42'33"), is a unique region where traditional
Japanese honeybee (Apis cerana) beekeeping is still practiced. There are many beekeepers called ‘‘Hachikai”
on the island, where each of them practices beekeeping on a small scale. Lack of inheritance and successors is
one of the challenges in local culture such as traditional beekeeping In this study, we conducted a survey on the
indigenous knowledge of traditional beekeeping. Based on the interviews with nine beekeepers on the island,
we compiled a list of indigenous knowledge on traditional beekeeping that is passed down to later generations
or peers. Results showed that there are two kinds of indigenous knowledge. One type of indigenous knowledge
is common throughout the island, for example, “‘setting up hives in the southeast where the sky is open is good
for beekeeping” and ‘‘setting up hives under large trees or rocks makes it easier to get bees”’. The other in-
digenous knowledge is only practiced in some areas, for example, ‘“‘not setting up hives facing north” and
“feeding bees in winter or early spring’’. With regard to the dissemination of this knowledge, it was revealed
that the knowledge was shared among beekeepers who are good friends. In addition, it was found that the
knowledge was not typically passed on to the next generation among blood relatives, but rather among close
and dedicated beekeepers, both within and outside the region. Thus, it can be inferred that traditional
beekeeping information dissemination in Tsushima follows a combination of two types of inheritance: 1) the
vertical inheritance by blood relatives and the horizontal knowledge sharing among the members of the same
generation and 2) the diagonal direction of inheritance by the next generation, which is initiated by transfer of
knowledge to non-blood relatives.
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1.1 <A F—Y¥ 73 A5/ A (minor subsistence)
Dtk

BAE, HEAEY AT LAOZIC LD, BREEFH
H DRGSR, £ OHGERDPMA SN 5855708 < 7x
S>TLES ZEBRBEIN TS (Ladio 2001),

72, NI & B ARIEAYAIRR O Fe Rk ORJEICK L T,
Hk a2 3G LHIK TR L TS KD ICT A0 ERH S
La3nTws (FERS 2018), L2L, mHAYENER
BB K-> THERTH D, ThZNNED KD ITHE
EENTWALDOPICOWTORETHHICIE RSN T
Wi\, 7272l ARRBEOAEFIC OV TEIMKIC D
WCOBEENZER B D, BEO AR
DWW, KIESCBIE TORET I ORK &, [FHAR
ORH R TIHE SN S EH A%\ (Eyssartier 5
2008 ; Santiago © 2016 ; Setalaphruk & Price 2007 ;
Somnasang ¢ Moreno-Black 2000), # [ T17 9 I+
FUZOWTE, KIENOHET mOMAE LD &, etk
W TORD IR OREAPIRN C & PIFERE SN T
W5 (Bird & Bliege Bird 2005 ; Boyette 2013; Gal-
lois & 2018 ; Hewlett & 2011), TD X D ITAZED
I &> TOMARDIEMAR R > Tnb, <A
FT=YT VATV ATHRRIC, MO ALORA D
ML sEE2ONE, XATFT—YT VATV AL
3, AR AR T A7 OOFHLAFEICE DB,
RFMEEROKE S WAEETHY, LIFLIEER
(7R T, B HEE £ TOMBENE A LE
EixhhrbOOodRTiTbhbsbOriEd (BRI

BOHE, YIFAXT 4 r—v a2y, Rk

1998), =RV RV RFOEKET, 75tk EM
(FpAF 1996 ; FHH 2000) b5 & BREL I
B <EELINIC W, NETLEELL T
TONTE LT, PN EEDBRIICHT 5T
W5 (M 2014), RV IVYNRFORIAF =TT
VATV ADEKIZOWTIRER R DI DD, YE
FEEDICOWTOHEFITIE, PELHERTIINTES
T, RTEL O Pifiiki M ThnTws (
2 A 2016) o fE A DR FE B ORGEIZ OV T
DOFETIE, BRIZEIR & L CTREAIBD TS A
M%<, RAEOERBEROGIE L BEROE2HL Ok
BDOBEEORKICHLE LI TS (HFED
2019), CDO XD, EEOBREIC k- THERDHLT
387> TW 5,

1.2 I FAAF 47— 3 (Semi-domestica-

tion)

SRV IVNFOEED, sk ENE (PR
1996 ; FHH 2000) 73352 Lrh, ELEICKHLS
NTWIR WA OATERO— 2 EH L THA
HUYIFAATF 4 r—vavébsnTnws
2021), U FART 47—y 5/ Tld, AEEO—
WMaEEMS 5720, Frixbfintsncas
2021 ; iy 2021), F/o, KEEEI (2017) 1%
SRV IYNFORKETARIELGINO T WD,
KO RBRIY, B 5WIIEBRINAFEOBER PR kb &
WMEL T b, TNHOHETN L & TR THhn
TV bDODZOWRIID I\, HNTORTROE
BOHREF T, BOBKECAAN, BEFEHLE VS E
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T v VIR SN, TaMRITESHEL SO
METH-> o2 EhBRESINTWAS (Uchiyama 5
2017),

1.3 fEREOfR4e LiEH

REitt 25 T, BERE2OEDTTITHWT, X
WETIV] IS K- TREFRAHEA TR0 2D 4t
G &7 D R S HED H TS (Sturgis & Al
lum 2004), KAIET IV LI, FHFELHMNK LIFE
FIREDAI 2 27—V 5 VOETIVDO—DT, JFHE
FARIZHGR DA RN L 72225 OB TH D, ZIITH
FIZ2s TIE L\ BErmness i £ Ads 2 & CThiEs
RS 5 & VD RBETHRICL TWDHLOEET, £
T LT, MO BRERBICN L T, 2% A
TV E —OMEAEOER LfETEEL, #
R OB RRENPLE - SN TW5 (Maz-
zocchi 2006 ; ik 2014), Z D7z, BERED
B CIIRFERYARBL 72 0 Tl <, HUIBICAR 25 U 7o ik
LbEDEAHTET, TOMBOREMI TS5 LD
WIREREE M A B % (Sato 2014), F/o, TDOLDIC
B SOBER 22 T, MIROFEMRICHEZEL
TR OWEEE T O 2 N T VAT v T Y S
1) — (transdisciplinary) #%¢ & Mi3h % (Lang
5 2012), HBICHRZE L 72 AR RESE e Fndki3, Bf
HOLERESFNGE, MR AERESHIRIGE, TAF AR & L
TH BN TE D (Berkes 1993 ; Johannes & 2000 ;
Stevenson 1996), fR&ICHIHFAIN TS (FAH &
B 2018), F/c, UMD AT — 7RIV F— & Dl
BOF THERNOBILZ TEHAL S & 5 72 O DO
w7 A3 EL TEBREET 4 a2 (environmental icon)
WO AR D S (Ribbink 2003), COREE T A O
Ve SRR P BRERTE AN ORI M AICK 7
B 527 NWis ¥ w8 5 C & THIl O R &I [y
TAGEEOTEEAL TR T DD ThH %, FETOEREICD
WIS 5%, EFREEEA L BROBD D O
(Cd B & L COfffE-C SLRIfMifiE & & <, Har
EZYTHLOREHREME L L TOMMiELH 5 &»
O, BET7A a3V L THHEELREYETD 5,

1.4 EOREE

B OIEA R O i 7 %13 HI2000 A & HEE S T
WA (FH 2001), L2rLl, BEBETETHITT
WA AW G 2014), FD7-8, KPFZET
I E BRI THLEY L TWAALLERETOHEIC
B/ TUNFAA 1ET Do INF N A OFERIERIL,
701%7335%, 60f%7331%, 50fkA321% CTh 5 (HH
2014), %7z, WBEEUI27008F A H4000%E & HEE S h
TWwa (FH 2001), "FIVOHEITIERHL
40%, BFRARUEERN?54%, EICHE5ED 6% TH
% (WM 2014), COF—2hbHd, WETRDHR
BN ERTH L LRSI N5, BT,
6 HACHT:-C A2 HEBEDMTHON T EEEA B D
(EH 2001), LIRE, RSEEAHTON TS, #
BIZiI T F (Fig. 1) R AAKE < Dk
TEBM AT 5 (FE 1993 ; (110 2001), xF &
DOFEWGIEE LR IFRICNTF Py &#%EL, 1IUTH
WeDNT FIICALDRFEDTIEND Y, b AICHE
RO THFEEL, I0FICEBANICNT FyHOK
Er BT HFEP O SN S (e 2021), i
7 (2021) (FEBREAMGERIR, Sk, TRER
D3IDICHEL, WHEOEGIIARNAHEL - ¥4
ICIVNF R LNF Y HFIT DI
LT b, CORBOVEILI FART r—V
2Vl VW LHET, BEOIYNFENAET, 2
VNFOEER DT  —a ARIDEHT 5 &0 D Ff

/)

Fig. 1 Traditional bee hives called ‘“Hachidou”
The bee hives are created by hollowing out a log by
‘““‘Hachikai”’ themselves.
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D 5,

HIED =R IV ST ORI LR 2560 5
NTCW5H2, i, KL TEHEBEO AR
EBTICEWTEH S5 L0 S AT 2O FE &
FIH 57200 Th b HREE OBEEDIHED Hord 5
LTHLLENTVS (e 2021), NEOREGED
BEMTIRIES 2O X 21D BOWMEOIHEPHERE S
nTkh (M 2014), SAF—FT VAT VAL
S 2%, NHDPOLOWREDEN 2D, N&HRE
P GFTAFIHEDL, CIFAAT o r—va v
RARAF R ARAF 47—/ 3 (post-domestication)
TN, B2 THRHBILEWT I k- TR S 1
TERANEHROBEDY Ot E S EATWAS (U
H 2021), COXS%ANEBRDBEL Y OREFRFICD
WTOEZTTREMPMERAE LT b EEZ DN 5,

1.5 HIW

KB TIREHBRESFRT OGN TW5D, Shvken
MBGEOMGENESEN TN D, RV IV NFE%
Be b OLERY—EALRENWT &6, HEDOZ
RV IVNTF BB L EOTREL T Z &
HETHH, XA FT—TF TV AT/ ARG LR LITHRM
HARRBBIC e 528, Z OGO DI AT D
WTEH L72BiEAd e, H5IC, HADIEHFEKED
GEINLIAFT—YT VATV AL, EDXDITHk
KEINTEAOPEFHL2ICIE > Ty, £ZT
ARIFF T, SB/ICBT SR IV NFOEBEICHE
HL, FOXDShBEROVET, & XD RIERMN
HY, FOLIITHERINTHEPICONTHL RIS
T 5,

2. MREAE

2.1 WEHG

A RIGES BT Ch L BELKE L, BN
TEBEZT-> TV DH AR E LIz, I TIZ2014
£ L OEERIE THER =R Y I UNFEHE | BRE
L7ce REHZRY I YNRFHESIREOBREDT S
VHbEZR IYNRFOREE H LT AMETH
%o WH (2014) 2T 5 LD ITHBEONT A
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D% EPHEN R BGE 217> Thir, /2, NFF
TEHALTWTS, EdL7z@by, =Ry IV NF
It ok it (FhR 1996 5 & 2000) 233
BHic8, HEMEL TWANF A3, fEY
Bl T BB NT A DL L FFRBH =R Iy
NFIEHEFEL T D72, ABFgE T, WEf=
RV IVUNFEEOEWw L 727 v r— T —2 % {HH
L7

22 T7Tvr—riE

RET =RV IV NRFEHES T, 20144 K DS
BHNONFHAICK L TT V/r— P iEa it L T
%o FHIC2014FICEBOBERFHELIT-> TED, K
WFZE CIE20144F 12 il S N7z BT =R v 3 W R
WEOT7 Vv r—r =2 @R L7, FETZRVI
Y NFIREP OB ETT— 2 =L 7

HET =RV I NF 21320144 4 AICEE KL
UEBETOMEMOAELHNT, HEH=FVIY
NFMEOEBICH LT Vv r—reFEflL 7z, 7V
r—F OEIEFERIIS24 ThH - 7.

TVr— T OBRMMEED, T, BROIEEHE, #
WX FIRE 22, BAEOE AR (LIF, SRR,
SHROBBEICOWTOREM O 5HE & KFFRICHEH
L7z EEFWIhS BHEERTH - 7o,

2.3 HEmOMAE

] X B0 9945 1320204F 6 A 22 52021410 A 12 E it
L7co REMZRY IUNRFHEOLBOS b hix
BONTNF I AT L TR S A4 FE i L 7,
BN L O, RNV ERE IO L T A E i
B72OIC, MBI GHET EXTEET s XU LIRHET)
T34, AEPH CSEMET S LU EE) T2
%, NERE CSEHERB S JUREET) T4
%, FiTix, 80fk14, 7064, 60f 14,
50R1IBDIZDONFAATRRE LT, TDIF
DNFHAK LT, BEOFEIC OV THERESEA
VA 14— FER L Te CONHEEA VA 2 —D
T, FERIDOY AR T v 7 ERFEOME DT A 1T
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2.4 MEHENT T

TEOMK & BIEOPIGFROBItR, XU, |
DER EHEHBOBEKRICOVWTE, Y554 3H
DEDEDKRETH S0, URER{T- 2K, A
K HE DB IE % Bonferroni £ ICHEVy, &5 5 4 Bk
EBB3ETHAHIcD, HEAKERL6T% L LT,
INSIEHEH#ENTY 7 R verd.0.3 (R core team
2020) & HWTIT - 72,

3. R

3.1 WEOHRBEOLE

K ETHEBEIT-> TWANFNAB24 0 HOMEE
Wd - T FRIIIRED BOTH, RER 785 CTh
D, PHILT0.65K TH - 7o FWEDOIHENE IR T 3
4, R T60ETHEHNITIETH -7z, kL 722
HHARIERL, "ETIHRDFhaROTFER, &
FEA D208, RESEATIR, FHMN522K TH -
7oo FT2, BRMOMAKICOWTIE, TREAN29A, 2
RENPI3A, SRELUEN4L A, 6 HDERETH -
7oo MEFK & WA BILA L 72 4ERNIC OV TiE, 1RHE &
ZNLANOHTLOT% KETHRELEZD RSN AW
TN HS0REAETlED H A% 5 - 72 (Fig. 2), Bl
FEORBRRUL, B2 0B, HAAS0HE T
S.IHETH -7 SHROBEICOVTOREMTIE, H
RL7WA30A, BURHMEFRFAIIA, WO L7V 3
ANTH o7 BYOENT L ICFBEFR L ST 5
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Age as Starting Beekeeping
w
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N
o

1st geheration

2nd geheration

L, WHL2WE, ZNPSORICLE7 % KETHE
DD, 10U EZFHFOLHO L2 EnSE
D% TeHEmNA R 6Nz (Fig. 3),

3.2 WHBEOLRMD Y AT

A OKER, NFOIERMD & 5 C & &)
BEPOHONCR > 72, [RERELKKRDZITIT/N
FIrEIEBL | 5@ E2 -6 HICE»d | [
F10A E®ICY5 | TREP S ICNF FUEs< ]
Mem X ICENF F o @i\ | T'IZNF F oo
DODREDOENDL 35D 172085, D ITHAHICRE
T [ 3O EIFEIELICIEED, 6 351K T
R WRICIEE % ) TR A #T 5 Eam < icvp
] TR E v > T ENRFPEZ T80k
SICHGI & 21T D ] AP HRLRIC I Y AN FICHE
525 TNOOIERMDH 5 EBHL Nk 7
(Table 1), BEA1071CUI5DIE, ERAZLL &0
D L TWANFANAL BB, ZTDONFHA1E9
HICREFERT-> T\, E72, [INhFIEAILD L]
EVOFEL BN THS CENTE, wInd,
INF R OY A4 RF N~ A21~22 cm TH & 2370 cm
FEThH-7 LL, BANTFHA1F, KESIFA
DTHTEZRES LA LD, BOBDLOT
<, NFDRRFRF 75720, 5O A4 RRL -
EREL T\,

)
Z

3rd gerieration

Generation in Beekeeping

Fig. 2 Relationship between age when beginning beekeeping and generation in beekeeping
The vertical axis represents the age of the beekeeper when he started beekeeping, and the horizontal axis represents the genera-
tion of the beekeeper. Between different letters, there are statistically significant differences.
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Fig. 3 Relationship between number of Japanese honeybee colonies and the motivation for beekeeping

The vertical axis represents the number of beekeeping swarms owned by the beekeeper, and the horizontal axis represents the

beekeeper’s motivation for beekeeping. Between different letters, there are statistically significant differences.

Table 1 List of Indigenous Knowledge of Traditonal Beekeeping in Tsushima.

List of Indigenous Knowledge North Central South

“Setting a beehive on a place with open sky in the southeast.” Vv Vv Vv
“Placing beehive beside large rock or tree.” J J Vv
“Only one-third of the h’c’)ney is taken from the top of the hive inside the beehive. The rest is left for J J J
the bees to overwinter.

“Honey is collected in early October.” J J J
“If you catch a swam, move them that evening.” v v v
"’Bees identify people and choose the one to live with” v v v
“In Spring, swarms of bees perch on low branches, and in June, they perch on high branches” V Vv
‘“‘Bee thinning to prevent queen bees from overpopulating, called apiculture control.” J

“Do not place beehives facing north.” J
“Swarms of bees won’t get far if you spray it with water.” v v v
“Feed bees during overwintering and early spring.” v

3.3 FERHDMAIC DN T

HIEDINTHANOHEI]Y OFT, FEOLERM
DIAFIZOWTH 7z (Table 2), HEMEE - 72 A
i, EBEORARLEENIOLDIRITHL T, 2L
LB/ EVWIANF2HTH Tz, BMEH L
EDBHBHANTIE, EBEORARLHKIETIAT, i
RBBICHEZ I EDOBAANFLIHZTH T, &6
ICH Z IO NE S LN F I A OFIZiE, #ikAsT
BERZBOLNFNA S\ ey TONFAAE, %
SONCHEZIESRDRDY, BN TEBOHESL L
TR L BV, FEBEONF A LRSI T AT -
Tz, F/z, T, BENEERITODRD 2L
TVABNFANABELS VDT EDRG Do Te, BAHNTF
HAN, ELDONFHA EDTHN LD EAEBERSZW
728, FERTVELE o T, filidid, BEICHE

Table 2 List of people who beekeepers learned from and

who they taught.

Beekeeper Learning from Teaching to

A Friends, Neighbors Friends, Neighbors

B Friends, Neighbors Friends, Neighbors

C Friends, Neighbors Friends, Neighbors

D grilfirll;ls, Neighbors, Friends, Neighbors
. . Friends, Neighbors,

E Friends, Neighbors family

F Friends, Neighbors Friends, Neighbors

G Friends, Neighbors Friends, Neighbors

H };“Ifﬁ‘;ls Neighbors,  priends, Neighbors

I Friends, Neighbors Friends, Neighbors

THUNFEBALOL DD, TEHPEGP6\,
WORELHIS 2 ENTE,

&
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4. EBE

4.1 SEOEBEDIVRE & kK

RTINS OMADOFIICEH 6 F 40 LI
POHEWGEEIT> T D, 50U TIHD S ADSH
-7 (Fig. 2)o AKBFETHONINT I A OF il
B, WH (2014) OME & EW ) S 2, E
B LU ToNT A DBk U 72 b 50 LARE 28
B\ C EDFITRBR SN, £ E A 105D
FAETAH LML LW EVWSERICEILL 72 (Fig.
3o COZLNOLRNBEORBKIA T =TTV AT
VAL L TOWE MRS, HATL ZOMERATHER S
NTCW5H I ENRBEINT, FEOEEIT/ N TH
D (HEH 2014), BEFERREEEREZ2D, <A
F—HT VAT VALE 2 5,

72, MESIMOMAEL S, FEATOMKIZIE, HXO
FELVLERAR, HXAOmE 2T 5 A LD DERDY 2
LEMEZFA TS WO BEL L H -7z (Table
2)e TNHENDE, AT =Y TV ATV ADHHD
MARDO &L LT, FRMBE ORI ) & Rled 5 )
D_OOMENEZONDL, £, FEOEAMIL,
DRWNFAAFA+ETEESINS, ZOHTEZ 5
MBOBINREL A EE 2 5N 5 (Eyssartier 5
2008 ; Santiago © 2016 ; Setalaphruk & Price 2007 ;
Somnasang & Moreno-Black 2000), Z O TiAH
SN/HFEIEE SO L TOHRAN LRSI N TS,
KA OMATIE, MBRIRIZ I B 7N T A
NOFRDFANOIRRPHER S N7z AHIFETIE, 9
HANOH S FEThH 5728, FKIER T OHED M A
DFAEIC OV TR T E WD, FEOEB T
D7 < LB HIKWADO ARIBIRO R v T — 27N TD
ik RITD B C g Sz, BRAEDIE TR
DI OMEPHRE SN TV LD, EFITORFOfT
B CTh5 (Bird & Bliege Bird 2005 ; Boyette 2013 ;
Gallois © 2018 ; Hewlett & 2011), ZOAfhic, BF
O OWIELMERPENC LITOWTE, texdfbr
N (2016) O A F =Y TV AF VAL L TO#E
FEORTHLRAKOBERNARET SN TV 5, WFEER
FOFEBITH T, KRBNRE UK TEHEE T 572D

BERBET LN DD (e~ Ik Lk 2016), L
rL, HEOTEITEBEENTECIC LD S FRID
TR OMEDHELE S Nz, Z D72, MEOEME T
RIS MEZE N OMELTHNTWD EEZ BN
%o IMiEBALR & BARD ML, NT A A EDF]
EERARS D T2, KAREOHF TR ThNTE
12EEZD 2 b, NFAAREOMERGHROA %S
%, HH (2014) BFENL TS, BRHEEL LW
EVORRFEWDOD T X2, FBOEEIT/ MK TITIE
L TOADPBERICITDONTED, BEL LT,
VNS DOFEEE KA ETHEL ARLEEHELLTO
BERKEVEVIGBL D A2 5, £TDONFA
A ISR T e < IEWHBAITRZ L T WATREE D B 5
7, ABFgECi§/ofekan (Table. 1) (3B OEH#E
ICOWTORRENZE (EH 2014 5 £E 1993 ; 11
M 1998 ; &M 2000) & & FEHE N, MAMEAT
BYORMZHR L COLATRERIE D 575, WEDE
e w5 < % Ea ki, HEZE L ih &R
DS ROMEE L T 5bH EHZEI NS, JETIESHE
HEINTWAD [INFIIAKLDL ] EWSIFWEZIT
B & RO TR O RBL /2 S HETH 5 &R
T&E5, ¥ bid, MRS LITNF A BTEBA
R I AN/ HIC L - T, HEOFEME DA I N
BNTELEFAMAT ENTELDHLTH b,
SEOIRHERL, CIFAAT r—vav bl
TOMHE LD 5, COHENDIE, BARNOEENT &
FOHE O OOBEENNEI x5 b E2bND, T
SR AAT 4 =V a VTREHEBTON Ty
72, ABPBABBEHICEDLRDLNERD L (B
2009 ; 771l 2021), =RV IVARFICHEWTE,

A3V IVNFERGEL IR, KR, SBRESD
D (ks 1996 5 HH 2000), WK H Z &

5o ZDI, ANHPEBMINCHEICH VIED L5108
HaELxnwEnwidzw, £oWscmnbd [NFE
ANZOL | EBIND EDIT, BEICRLER L -7
ANThRWEFRBZGT A 3LV, £/, I F
AAT 4 r—3 a VOBEIBIE, BAxLEAEDID

DOEMBBH D, Tl OHFBIEBN A BTHON
RS N2, e xdE s dE (2016)
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FOBMATREAZD EVD XD fbRITEZICSWESE
Zbz b,

B OFEBEOMAIZ OWVTIE, e (2021) Tik
S EAER SN TV AR, NBOBIGOLRENZ L
ZH50RLFEDONF N AT L > THEA SN S LD T
BHELEZONLID, FEHEIT D72V AThE
Whd b, 7720, B, MBHOADEREAERIC
BV, BICEBREERICEMIBETHALE W (F
B 2016), <A F—Y TV ATV AD X DI W
MR T O NI, C Do etk a I &
0 K OENFBSHIRICE 720\ & & Tileie 2 5 AT
b5

4.2 X EOEHEGEOTERA

Xt B CORREME OFERANCIE, =RV IV RFD
ARBICAIL 72BN B3 004 < b, £/,
HIIC &> THIIIC AP O DH 5, HHWIE,
CHEMTOHMDBPELDLDDBE BN/, NF AT
BAETIIA v —2y FROBRL LD LKk
LA EGL CThA T EXBERDAEL OG0
S72h, AT AHEEICIITETL & bR Ty
LEFENZOEEK > TWABHEEL RN, Thb
DIEERMD >, TBINFFIDOFOERD Enb 3
GOLRETED, BOITBEARAICKT ] v ofE
KA, MOREOWHE & BADIzDORFE RO &
WO B THRENICLHMT AT ERNTED (B
2005 ; #H 2000),

ORI, BGEOHB-ORFIEZEEOK S )
LA FT—HT VAT VAEFE 25, LT, ZTDH
FOMKIL, HUIKAIDO/NF T A OB TORES RO
& RO & ZBIRO N NT T A NDORNDTT
FIANOREPITHON T 2o S ORI &R O
MRIL, HEOEMEBEGRS <A F—T TV AF VAT
HY, FIEBIGRATI /2D, BOLL TWhHEE 2 bR
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