H3O0&E ISSN 1348—5261
Vol. 30

RESEARCH BULLETIN
OF

OBIHIRO UNIVERSITY

Rk 214210 A

October 2009
ENZRFIEN B A 5 PE R

NATIONAL UNIVERSITY CORPORATION
OBIHIRO UNIVERSITY
OF AGRICULTURE AND VETERINARY MEDICINE
OBIHIRO, HOKKAIDO, JAPAN



BAMELF

It FHEKE=
BSEURZGHNICEBITD IV A7 a3l a=r— a3 D&E
— U R 7 FHIiASE R A BUR IS 5 72 D12 —

R 0

Hihse
BAREOE Y U5 4 MREICBIIFET A —F v — N7 T 2EHOTmE L
B AUWREE D 22

AITHEF -7 = FE g - AR - P27y ~aa 7a7ra  EEHEL
B o
At IS T S H Gk
SCE B EIREEA - S A - BILEEA - RER « FHEPEETS
REREFF
Bl PRI RE L CAERE SN R OB AR
PBH - BIGTEE « EERITS « 51 BE e
REHF
H & LRFE S O IR @i 1 2 = % U R JBREE
FFNBH I ZE o B Ao
ALEE SR O rRdUE 3 U 2 TE B RATEE ) OB K DRI L & OFHAETTIE OB
FEEAEZS « TP R ZERD T « BT IR eeememeemmm et
KR T ~ 0 EIEIC K DL EME O
ST o FTEAFT @ BRI Jhoeeeeeeeeemmme e e e e
RIBREF

F/EREEROEHICFE T SRR —ZOHE LR —

%%l}%% . {Eéﬁ*ﬁ . {ﬂ‘ﬁﬂ%*ﬁ .................................................................................

AX - t=BFESEH
X %
L ENUORIVERFHR OS] —SdmBfEORE O8) « 2R 5L 3FERRA~ (1) —

%DJIIE\# ...............................................................................................................
ES e
ez iy FlohoREdE -7 4 o 7 ORSREHSBL—
BRI AL -+ o e v e et
BEF

HARDODRKRFHEBICB T DY 7 AN—LbvRr—U A NFREE L TOREEEEE R

T BT B 0 3 L L e
ﬁ&zoﬁg%m%@k?ﬁ%%%ﬁ ..................................................................................
TR 04 M [ 8 PR R P B P AT IO RME L2 30T ) cvveervreerreeeemneesinesniee e
SRR 204 e G PE R P N e B PE A ZE BB 2 A E20 S v
SERL 204 BRI B G RO B A AP e BHE LA ZR ST v

TR 204F BE AR T B O B RSO R LT 3 ST ] veeerevreeeemeree e e e

...... 1

...... 87



Res. Bull. Obihiro Univ. 30 : 1~12 (2009)

BSEURISIIZBITAV A a3 o= — 3 OKE|
— U A 7 GG R 2 BORIZ RS 5 7212 —
PSR, /IMREAR

(3£ : 20094F 4 A10H, =B : 200945 H15H)
Role of risk communication in BSE risk analysis

— How to reflect results of risk assessment on risk management —

Mutsuyo KADOHIRA"Y and Shiho KOBAYASHI 2

wm =

AR TIE, 20074RICBIffE SN 72 B S EERAZMETOSIMEDOER, B S ECBT 5 AR
EEFMEL, BOREEDSDY A7 A a=b—a OB MAONEE BEICHRTT5 2
LEBLT, UAZIHMEREREZ Y A7 ERAIOBERIC KR S B 572D ORMBERARY | 2 ORIz
RN DHTI2 ) A7 I TFIEDBRFEIC OV TG LTz, BERZHBESICEWT, BREICH LY 227 =
Ra=br—varod )l FHIOERHLCE R OW THE LR T RAN R ERSCREN T Sh
TN ZEML, BMEDOERSCHEN IRz, VAV ala=r—va Y PNAHRIBET D hHett
ZIEU ST, —H T, RIETHREZERRK B EO L9 ICTESRIRE DL TIEH S5 O HfE T
WD, BMEBMICREROEIE Lz, 29 LEBRD S, BRSHRAITL & LV TORMHEE 25
U A7 FBOBRANC N T, BUEDITBEEN D, BREORENR L VIES BB T 207 bICBATT
DUFMEAIREL TV D, HMEDRRE S > TRHEICRE D & T 2D T e B aE 0T
BfRE OB REZRD CEIMAIOLFREELE LCY AZFMEEITO Z 8 b B2 D, FTEAN [ 224 -
Tl | BRI TDH 0 FNE TY A7 SRR GO EHRIRME BT L L S T 5T, 4T
DIRATEHEMFIC L HIR DA i#ima i & L CBOROMBILIZHRZ 50Tk, U AZFHf - VA2 =
Ra=lr—varEHITEIET 28NN B D, A%IT AT FHEO B 5 2% < OBRE NS
HZLICE > THERMEAED, ITREEICEAbDE NI VRT3 a=br—Ta U ~DOEEE D
MEREA IS D L FEIREC, FHIFERZ DD TN DIZT D ENNETHD, ZDOHIRY OE
REMRIC L EE B0, RN HEmE BEROT CHRAEMEAED GND Y R ala=br—v
2 COREEPHIF SN TVD,

F—DJ—F:BSE, VAZala=r—var, VA7

1) 7 IR PE R PEAE AR B JERB T 080-8555 47 i i FHHT P 2 #r11

1) Department of Life Science and Agriculture. Obihiro University of Agriculture and Veterinary Medicine, Obihiro,
Hokkaido 080-8555 Japan

207V —=Yx—F U A K T083-0090 H1)IIFRHh FHHET K 1-32

2) Free journalist, 1-32 Oodori, Ikeda-machi, Nakagawa-gun, Hokkaido 083-0090 Japan



PTG « bk A5

[FC®HIZ

BOZEET 2WECHERITEICH S, RiEA—
1 — D F IR S AR EER ERMEROEHEZ R
9 =2 — AR THE Z RS T D, [BOLEN
EDETHLERS LD DN il B_RESEHILTND DD
Rl BRRERLZEE L TWA AL BLZNTHAS, =
OEBEOVUEDE LT [BOREICEHTIBFOB
WOWTRTTRIZE S FBRNE NS ZENEZ HILD,
B S E 34 EATEDRIE~D G D b % S 7= N B
BMEEEERTIE, BOREMEICHT HEERS VI
BEUCHEBRED AL LT EE, RS,
AT 4 T 1g ERUREM AR ONER, BRAEZ ST EICHL
MRICEROBERZKM L TV VA7 ala=r—
a VI ERFT D (BRNREZEER2004), MEBRITIE,
DOV AT Al amr—valEREL TN EHDHE
FIZE A SR S, 2003459 A5 U 27 HfIE
RBMER. AT 4T ERETLHEAICL - CGlida ' E
nbhbd e b blo, FMTERAZMENIND KD
1272577, 200646 A £ TIZZ DO X 2 BRI ITE
ERHC220m 252 BIFIZDO~3TT 7 TAICDIZY |
B S EBR7Z TH B S - (R EEES
2006), Eiz, HFHIGERHB Y A7 ala=r—vay
ZEMAL TV D, FlIE, RENEARIGEETIT TR
DL - BLFE EED, HEE ., EEETDPROLA,
LN OV THH IR & A A RS, ZILed < Bl
WCBREBRRON DA LD D L L BT, TOKS
EWSLTIE LTI AT ala=r—va Y ORRNE
FEiaRDOBRA > MTHT TS, Ll 45 ETHE
e L7 RS TR LN L DE 5B ORI Y A
7 AR a=lr—3a YREOREICORIT S0, B
RAHRS O FEH IR BHRLONE & RE . ZENZ>n T
FITEBR L TS ERH D 172 8 FREHZ N &N
TRE S ATz,

BHEZEZERT, DBERFIZAZTHLRLOZE
PEICRIT D1 ME [ IURic, RERNEEZTRT, b
DL EfIC ) IAETHELBIL, TR EADFE

B2 e th L DR D70, BET 72, wESO < 2 & JRAI L
THIENHEETHY, 2)BED Y X7 & X DIKREHE
BIZOWTT R COBEREDH NI THE LA - CTHime
210 E OB L, ENEROEE, EEIIS T T
SIMLENT 52 LD 2 iEfEte LTns, BRRIC
FATIR&EZLLLT OV AV aia=lr—va%
ST D EMEOFRERE, OHEFE T EHRE OE
RHNCE A DA A ORE, OITHAHMOEE, ORED
FEOR RONLEA~OBRE OS], OFHLEROKR
HOIELROAT 4 7 L O ORE, ©RHBDOY A7
B9 2 LA R & BB DN e DB ORE. MR
TINTW5,

ZOXHIC, ERABKL AT A7 aa=l—
Ta R ORIEHENUAD TR, RIS @A
235 L T2 W BLRIZE 720, JEHRE 2320084511 7 12
Fhi L7 B S ERBMAEICET 27 7 — FClRlI 2
AN 72N E L TERWDEAERK AR v 2
AT, 5EIEM R D AR DRk L E &
B L, EXERERE RZICERE L CRIERA L 21FE
fkET 5 gt A . TRERER 5 T MG L,
CleyfEiEgh  2009), ED Y 27 FMH B IBKOESRIC
SO S 72V IRPLFALHRE D A7 57, 20084EDEF T
. 36EIRANEH EMAEAE TRECG LW (B
R 2008), DFE YV, UAZFHEIRLY A7 aIa=/
—a OBV ABPBORIZAEDN S TOIRWBLR B
EETHRNTND, VAV aIla=r—va CHEIHE
ETHLUEIN D[4 & THEhii LIZERSHBRA TR LN
HOESHOMFENIRY AT a3 a=b—a rFEO
TERIZORT 272010, BRSO FEN L BHLON
BERR, ZENZOWTHRITBR L TO S BERDH S |
LIEIMEER RO DL LRVMETHD Z RSN TE
T (BmZeERE 2006),

ARROBRIE, 2007 ICBAfE S 7= B S E B RASHS
TOBMEDERZERH#ME L, ROREED DY
A A a=lr—va ryORYMAONEE BRIITH
52 AMUT, URIFHMIRELRE Y 27 FHMAO
BORICME S E D 12D RICHRER DD, Fiz, D



BSEUVRZGHNZBIT DY AV aa=b— 3 O&E|

RIS OIRDS DB 70 ) A7 FHIEFEDOB R e & BLR
LRVERZRD Z L TH D,

M &EAE

TRUCFEL KRR D23, 2007 EICFEM S iz ) 27
Al a=r—var(EEEIRE) L, —ERBNTO
THMAFEIZOWTEE &2 FEBRANTA A T2 H6 4 A5h
LOMEE LTHWE,

B 1. 200744 A23A 2N D2THIZ/T T, BfME4
RSO AL, KW & 4HiThHW =, FMFE L HE
FOBRZHEIEMICET LV A7 aia=r—vs
V~BDSENCHA D ARSI AR D Ao dh AR R A
DEMIZONWT~| THENT-EREFM L Lz, 4l
B EF 5 BRAABEONFIT, EREICLDE L0 W]
B2 AT 1R S —a_— RICAB STV A (&
MZEZEE 2007b), AR 4 r T COFRZ#RET
SNTER (T v r— b aETe) OUGETRIOEIRE 2 A
FL, KJIBCLAELOERAR, BHINZERZX
189EH D, I BIMENRT o r— MIRBASNEH DT
BHb, 1 HHEOPITHEERO R 5 FIEICBE T 58 Ak~
BNTVDbONEL, RIOER Z &I — REAERk
T 5 & 265U e o7z, ARTIE, SMOBR A AL T,
FEFMOE L DIZRY EF 6D Do FE
PUNOFIRICBET 52 MEBORERCERICERLH T,
TELMRY, BRAEMLIZBMNEDOEDALTHEZA
ikieZ LR BT L,

EE

F5 2. 20074E1L B ICAGREN 4 4 P RN E E1E
O TAHEHERIIE (B S E) RAIC OV TOE KIS T
DEFIVERBINEDER., BIOETHRARLIZT
r— MR R A T AifhE T
5 ADBMWEZATZERIZLD U AVFHIOMHL . L&
L COEREINIBRECMA 72 ETENO B S EXROEBL,
ENORIFMAD 2 A b (R L& 3 T M) B3 S
7o IHEIRMEEZ S T AEEFECHEE FIEORE

2008), 20054F D

FHNRRY RN, BINEIC L DB RERE RS HT
bz, ZEDIL, FDOV0EOTHAHRESHNZSIN LT,

HH3. FH L OBREENLIZLOND TRE & F
—U— Rz, BRI ED KD B ARENRR BT g
LW 2 EIZT D, 2O ET, 2IEN, Fok
5 2 tEWA IR L O A A T S R
5 TFEONHED, 5 >OEMAZRE L. ARIZRIERIR
MOER RS Z LT LT, 2007 £ 7 AT, BRREE
BATEWY AT A (RWEEEES) LIEAFEE OF—
L= TOMER & FNE L, REECEIRNE 23T 2 REH] X
ENEN IR E Uiz, £z, VA7 ICEb2EMO~
BIZHONTIE, BRMEZEEERDIROLREL A YL

BIETOMNEbEEITo 77,

DA ==L EOJETHIZE A TV D AMNEFED AN O
VDAIZBRENIZED S DIRDI)

@FESMETIE, HAR L RO LR RREE DS ST
RO TN

@KEEDOHFNM, AFx aip L% 3EERHE L Tl
ASIDDTIERN

@FRFH ORI LRSI SN0
DNTIELE D B XU D,

@A FMR AN NORIULMA, U A7 IR NEND
ZEThiu, 4 FTERBRANTOI TORZOIX

IR DD,

HBREER

1. EHi1

SRR ISR L, SAFRA~ORL 2 [ L
TERIIMEL R B A=/ =R OIS A
TWAHEFEFNO Y A7 N EUZED L DD, &
DORIVNZERNTE D, EIMETIE, HA L RO EH
EBRHESL SN TRV DO TR W2 E | FHIAE OB
Bt i OIRILSE BT D EREIZ O W T OGRS

M, ZHUTFTEETH 2 B SRl 2 #9572 > T



I FRE -

- s

[ mmeTs, g

o EREAE G P
S
BSE ~DEEFE

ERICERIOTE T

HIsANY&TIL

"RES S EL

e i -
e —
— EMTEEF—ROAET
=y L T )
— i

PRI

FENR
SEM B

- £« THE

SllcE RN

ERY=3ITFRREL

.

D OESERIC DT ¥
OxaMEzERiAnI<E

ﬂﬁ HsFhiET
fARELRIRT 56 Y B

1 20074 4 HElioE A Aga i

bR A

PN R S
BT, DESTHEEYLIREEINE
HRESHChR BT EE STELSTES
WRSOF o

BEE R R L

T TOREBE |

RRRERTLENL YT ENNI LT
£ BRI R R S — i
RN ERET 8

= IR & R

_[GU:EE B LT AP
& AMEIH ]

AMTEVADE E

THDE S QAN
DENEEEITLE U Rk

BERDEVLHE

T AV A7 ala=br— g r~bAEICHA IS FRE

(AR D R dn R BT D FE a2 DWW T TR D ALTZ B R

W5 SKEFEARIC DWW TR, BURF AT B B 2 b)
BRI, fEBEMLANEAT D, &0 D ERIER D
R LTZZ &b MEEDMEIRNZ L2305, FITi
[ERZHZ DS ONBURHIE ) Tl £ 5895 A KEFE
DFRR, AF v aflE3EEZBL THMAINDSGDT
FRnh e ORZ S STz, £, ITRETERD#®
BEENTOWSHEEICONTIE, %< ORGHOEEHIE
EHEpoTWEZEbdY, BEMICIARLEZHE L TND
ADBZ, MOELVELEL T, UR7OFIZTT> T
L, LOERND T, HiikMETHL Z L EK
B L CL TR L7 TS O A4 v () A
HEE CRLZ &R U ) & BRI 226 § 2603 > T D,
9 LIZERIZOWTOEMEOHRMAE Y A7 a3 2=
r— a3 RO T, BIMLTHDARNND Z ER3bns,
Fo, MTERIFEEMEREE N RNIZDIC, AR
ETHLTHLT D) HIZAILAS TV D HEENARL,

STz

LLIEABZ W, FRFEHORVINLEMIHEH S
NIEHOREMECOWNTILE D BZ U DD M, &
IRLTH D, RMEC LD EHRLR D FEAREES
HENNEWNAN DT, HH=a2— A& LB LA H,
[HEEZMS SN THARVO TR &V ) IEEEORS
L7 bDE R 5, SRIOFEH->T, EilcY
A2 RBEMIZOWTOFMMEA AR SN TS, LM
L LTEMATRHOE EHE IND DO ThHIUL, FHlio
FENMEMMEL 2o TLE D LWV BRI EFT- D &
2D, WEDRIEREST ETAHOEIR Lz, &
SER bR ST, WRE DRI D5
TELMWELIZROTONDOBDND, BIRE i
ENQ, AELEMWAELIZSHZLZEZRY A 2
Ra=r—varyOEMNEERDIEAD,
Fhil 1 OB RS TEIMEN O SN ROFIC,
[BMFEICEEPEMR SN TORN I EVWIRERD 72,



BSEUVRZGHNZBIT DY AV aa=b— 3 O&E|

HOBINEL, ERZHMEO AR E EELICERE L
O, HHEFICERT —FE2REET 5 2 L LR RTS8,
SINE DN L > TIZHNI B TH TER LW
DERREDH Y JFITRR D, [FHEE FEHT 508 5
TR, FHI B ORRD Y X7 ala=r— s
v ERRR LT ) TR AT 5 2 L oIk & E RIS
I EEIHMMLIZK W EDOER b -T2, SO
ZOHDIIHEL T, IbEN-7201F, DT
MHTOY A7 ERERDHFGOK) 72572, U AY
ala=r—YaroiELLTHBIFbNTZEIIT, Y
AT DA A Le L CENENDOSI TN -
BT 5. LW 9 H Y HOFMHE L 2 D IHHROZ T LA
AAsr. LECTWDABZNZ b D, BRAH
KOG TOBERHRHEOH  FIZ oW T HiET &8
DR STz, EEOTEATFROL M ONTORF
o> Ikt | ZHOWT, FHlEDRIEE D DS - R TIE,
BROFENKREETH 73, 7D FEahit % B+
LERGIDH ST, £, EHIOKSERAT D00
BT, FHEOT T 00T BT SR04, FHEEE I
DUVWTOERIME, FHBOESIAM BT 2B R 5 4
WAL IZofoFm) L LT, EEEEECETER
3k, VRZ ala=l— g UHEEICET HE R4 M,
FOfh 6 ERFFRL SN TV, I HIC, AL EZET T
OHAENZIREFITT D7 EOBTEEMZ T2 LTI DOFE A
DU =7 BIZARSN T D, BREZ I TRIEL
THDE, REEL LTI TV 25Hli 0= 2 i~
LUNDBERDBE L FELNTHD Z LIk <,

FMOORIHE & 72 2 A2 FN OV COER B TV D,
BSEWZOWTIELABRWNHOARRZ L L, AME~D
VAZREIUFZEDLDRONEMY T2, VI E A
b E e, —RANZEDOLRITELE W ARSI
L EBONLBERZBEOHEERENG, T 9 LIcERR
5 ZEaRuE, —ROEEZEDHVIZT, BSEID
DVTOMAPIR IR SN TN Z ERHEIS D,
20094F 1 A30H, JLHEHEN TIX36HIH OB S ENHE &
MR, AT 4 TICRESTY LF D 2 21361307%4<
72572, [BS EMBIIIRLo2H 200 L OB

HM72A AT 4 TOEEEICEY B 5028 5 el i
2, BEOBEA SO0 TOANx DR E £ T 5 &0
St b 55 (BilS 2006 ;
EECBE LT, ENOB S EXEE D <5 E RIT13M4
Holz, AWOPLE o TEEFHRAEICONTI%E
MR OERMEIR S o5t & UTRHMEd 2 B A
585 —75 T[RRI TR | TERI TR O BEGE L )
EOHLHL 81k o7z, BUIL. A#%204 ALLT 4%
RHIZ, HERFR B EMICITO B S EREICKHT 54
FEMHBN 2 20084E 7 A R TH B D & LTV eh, 2D
Iy, ZHZFH U AT INENENH T ETHIT,
A FE CTREMAIMTOILTRIZDITRE DN, )
AP IANZ &b RERIZORB>TNDL L7,
29 LIATECRMR ~ DB RN ED X IZ 2 b, Ik
HWMHNDDOMNEND Z L b EERE, 2FD, BERAHR
DTHENTOEE T IRS LA —L &L, 2h
ZEIZTIED, ROFRLHBETEIMEIZED L DI
BT NEND ZEEFERTRERDTHD, TOE
HRIZBWT, ETIIRMIC, BRAZBREONENZ D%
EoXoicELHoin, HMMES CHE S, BORIC
KBS N0 ESMESNMIZE > TRLZRTINLL AT
RADZERHEEL,
bHBMEZREIZLLOTZD T, BREORR L
B & T2 RBLZEFBRORMRZONT, JEA
TR, KB E Y R EREAT IITE E OREAHEN
RN, LEERA R L, 29 LEERIZ. U RO
B FOBEBRT LD EF 2D, BIEORFIZ L DM
ABRERTHD Z LT, FMEDORME S > T
FHEICE D & T 20 TR, U A7 FHIDBREN
K& 72815 % G O T BIMRE O DF LA RO TSI D
WEWEE L LCU AZFI 21T D FrtEb&E 2 bhd,
SFEVY ., BARDNEINDDOSEERERPAET D,
ENEBRI M R BT H1EEIT. FMFRLITH
DINESNDDOTIFRLS  HEE, AEE, WBER,
U A Y MG LR DI ONRFHRDN, FETEFW
\Zagam L. BORHE S O E & o THM RS CEOR R

EDBURA D NETH D,

Mazur 1981),



PR « bk s

F 1 20074F 11 A IZALHEEN TR SN B RARHAT 5% OB S EMRAEXICORFHIH 7= VAT
Brcsie Z & JIcmE oz BB R ALE T 2008)
SRR P - B LB L ORI 72 & b e & 1
BDLEA - FOHERIITE (H) 0T BELMAEBRETENL B S E (Z[E O KB A
SRR ZEB 2SR 4y AR CIERTE &
AR D % AR THRET X 5% %
g (200 H DM & | FLEHRILR B SMEIC X & 22 plT &
HEHEFLHNOLELE T =T 5H5F ¥ R\ EMACEAARLHY
&8 FARZA s DEREN MRS WHE KT HRDEE %
| [ERECEST, RERSHNIRTERDD TS O 22 4 e (- %
% L QUERED 3 AMETH T LTIE — R O AR &
OIE DIHHE L 725 £ T T2 D 22 4 BRAES %
WEE RS 5 E T
BSEVURINERII/RLDHET VA2 OFERAE LT
i | WEBROBED 22 b U ]
1B | mEpg e A A CRAT Y IR EHA
Baa il ~x AR E G ORME S B LT SERREO O 2
" JRIKIZEBH D 7= 812
. TSR AEAICKRETE AL EVENAET
o [100%Z &2 EChEE &AL LT
T IR kE D bhh TV ERE ERHD DT
3 ax b LY RAEEREY — IR DI WA A
"EEYIYER ~ 233 kil U R £ BT S 2
1k T D FE %
o | BSEDRANERIIRL 2D ET
Bl [ERENEART S E CRIE4- 54 WREHEORER ST & DUl & 7>
e M SENARL R Z A 2 O EAR T LR BR80T FRIAREL L 722\ f A
% | g [RECRNOLERECHANC LEART S |~ A %ML, L0 RE
§ . £ IR A i 4B
A O F %
BE I3 AU AR E N - B ENAES KB %
e WHET T FPROEDITE 2 FEFLEL BREEHOLEEEAMLH Y
N 3- SARIIMkREL, T X THMLTHH D
T SE—FICHRAERE LA
. OIE 1 EIC 2 5 E T
g | 7| EREGETBLY . REDE I SR
HEE OB LT YA pdET &
th | 20701 UL 3B 4 0 SR TR 72 1 A B &
1k Fl D7 A e T B
o [EEbLEEET 5 s RO AR b BV R%2
B[RO & L 5
WHEOBRNE SN D £ TR
T o WHE - v A3 ~DJ A=
%) LT TR, BRERIET %
w L5 [Txzansn
i | EDED ICHBHICHREICEL S 2 WMECE B TEAHNNE
L |y - S L 5 HEANS BT D248 S 1

S BREL ] (A BB 55 0 5 ez

HEHDOHMER ST A TRV L FlRMab-> T2 L2 ER LB R



BSE VYU ZZ45HIZ

- ARED S
T ERAE

(st 2

HAERE-REARERE
RO - W)
R EW T = “FEEMN-ARE TR
HESLTEMRST AR TS

Ry

?“mm&h‘ =

(I
-BSELREMERED &L
SRS TR
M E RS
FREROLLTANShE!

(A )
= fe oS LD
BT R
‘ERCIAFEMLGE

10 0% ERELT!

IZE. RN R
s AL R R |
Ll
AARTHOARSEELY
BT

| —

BiFdV A7 aia=lr— g 0%E

=RET T R, |
BRSO EPR

3

B FAEETAE A
AR ERE

ESTHhIERTTE7?

biryeTLmE
AREoeIMe TOLRIMHELR

:- E,:}m_._}gg L l"ilﬂ Wil
~HEENOMERC N “CHE A,
TRZEN "

RS IR e

(FREEANENT SN
YAJSERRTET

(o - 15

Bl LT
IR T R T
MM ML mE

A EDELL R

B2 2007411 ICARREN THME S 72 B S ERBRAICOWTOERZHESIC T sh 2B R

2. %2

RS THENTB R 231 M2 & LTEY L,
LOOARBM LIRSS TIE, RV AZ A VEBEET
BAEMBENST—7 LI —hE LT, WAL L5
B LWL TERER ] 477 5 THHOBRGEET 5 L. [%0]
RO DIHBEERE B XD ERL ) L OBRPH SN,
TEVFENZ R U TR Bk 2 3R < SR 5 & | LR
PP THEAD N W, HEEHEORKIT 2220
DI=DITHRAEITEO L bilkfea | &3Red, BIOTHEE L THT
REOMICHBEROMIESL HDOEME ., 4 ORIk
ZfRORE | BMEEZ T TRAEDE/N LD TiE) LAT
WADTREEEICCUER, [V A7 aINRABT 50
THIEBERMEET2F bbb o7, K1 KRHIICHIZY
ZNENOEEMMPER - SISO NP, FTED
FMICED2ZEBEALT, EEFOELT. ALOR
LT R A BUIATBUINC R A DS L L b2 TWDH L 9D
b RX T, e ORSITH LTl RE D Z L1
<, FREMIFERZZ T IEDHIETICKIELEZ, 20

(AbEE)T  2008)

BRAMSEHN R ThH, EEE, HEERELOR
RPKREZDL SR bDTHLZ LT TR TE DT
B BIEITH LODERD & 726 4L,
FAEHRERILALEROSG L L TR L
IZEEMD TR - T2,

BRZEEERORE CHELIZZEDHLI T X -
7 MNITROAVT Y KRG TN rfbiE UA

A AVIEN

DT HONT

7 aa=lr—ya B OREMEIC OV THEN R
HET 23 D DITLE R E IR AL 21T 5 2 & AR OBE])
LLTWD (BRmERZEES 2007a), LavL, HIAT
DERZEZHITHGUE, ZMEL00AD 5 b APEE
TEEBRE 72 E03 % < Az b,
TR E B HRBIRE & R < — IR OB F 1T7-
o724 NiZo70, FEBRIZA 2# FZEOREIZ ESM A58
SEROZNERBORITIFE AL ERONE T, F
Bl72 & AT ¢ 7 AARTRY L, BB S
FFEORNMINE L BIERWRNEIBZ S TRy

NFY AR 8T

>7,



PR « bk s

TEFIT. EROB S E U 2 7 [ IEEHRHI RO R iR
HNBRE TIEFITNE L Ao TN D ) [ RIFEREICH IR
R0, 20 HELL NI L CHEEN V] & OF
FHRMRE . ROZROVTHELERD, Bihd %
SN H L TRBAIEOEE, BTl ) g
R EfEolz, Hohn{thr REREROTRNR—MFIC
KR CERTHHER OB ERE LN G, w7

170372 < TIABLE & RO R & R BEKE VT /e > TLE

50

BEHONG TR Oime £ LMk s LT,

T8, RMaMbLT I A7 ala=r—va ez b

*2

AN OBERNERIND, F LOEEI RS, HRIC &
STET DU AT OBURIZOWTIHTRIZIRIA B Z D
72OIZiE, KON TVREREDO TRLMLEEA
I, BlxIX, ORI LOREW TR (R) b2 BELE
FFO &9 RBHPRAEHEIH R R EOA X PR TTER
R EAT > TH D, HEFEHIEOSAITHm S 2 ED
HiEbBEZbND, iz, TLEOEWREMLE DX AT
TR, T Y =R N YT IO A T T A

MT D72 EBRRITES D,

1 ] (FAA R[] CFF D2 AR O 4RI B9 2 1R

BMEERAR

JEA T8 - RMOKEES

FEREESER

THERZENTHESE](Q&A - 20064E 3 A B H) * BHLIE S
RMODERZE - Hell, FAEENS OWAZE L, WEH O LA
1E72 & T < EARNMBNE.

- BSEM#EIZ. AMORE - ZLICETHMEOH T, &b
EROELEL, HANEEDKEWEEDOVEDTH S,
—75. B S EZRHEMICMIH I N TWARWERS HZWEKET
HHIEHLFEETH D, TOXIBLMHENE. FHEEEDLN
B S EMBEICR L TIE. U A7 BT, ERO@EEERE
MEROBEELOFEHOG L, EREOUZXIIAI 22—
a2 & 151572 LT, BSEMEDOWRERITD 2 &MY
TN 5, (200459 H)
cBREBICBERNH D, 100% L2 EIFENTNRNA, SR
MARESNZHICONWTOY A 73S 5RAEICL D & 1
NZOINZR EIEHIT/NI 0, BAKHBALZTORMESRD
FFICED & AL TR SRR E 2R L
72 ETHETLED I &, U R ERBEENKERER ST
EoTY R ZE/NRICT 2O A (BOLEY A1 TI)

- BSEMAEICMA, MIKICHEHEZALTWD &S
VERIN S REMEDFRIREN TN D,

< 20014F10H, EFBITHBIT R EBERABL DOBRE, BEH)
D EEBl. FORABmOMRN TS ahro7zT &,
ENTBS EERENADOD D ARLNELC e TR
B RE—-FICHBE L. A7 U —Z 2 7B (20044F1C
A2l AU EOF 2 & &7 S 1KIE)

- 19964F LAKE, & 58 AR O SEE M 5 134 5E (W & 2 i
LiE ) DA B fEE

- 20014F 2 H15H LARE. E URBEISEN S D4, Fheds &
TN ZEEE T RNRGEOmAZELE CIE JFA
FEER—LR—=2)

cEU, K. W FFEOHKREDD (EREQ&ATHADBSE
BUR ) ORGSRy R WER)

<K - T TR OHERENTONZD. T DOMOEIZD
WTIHHRIZRV, BELAEWMETHZ ZEnD, BRLR
ZERTHEAXHRESTOREREZBE A, S%KE - hFs
PN DEAEIZDWTHENRZY X731t 2175 2 &I12/3>
Joo BIMIKBER E D2 EEN5TTH 5, BEICOE
DT T EENT B, i AGE O DRI K -
S35 DETE (BOREY A 7 IV)

BREwH

- VR FHEEF 227U A > HMEER TG L. SRS
RELT, AWSIE LT ICEDLY R T OENIEFITEN L
NIVOEIMZEEFDE LI & (B —ERADEE)

- VR EEEB OB, U0 5 REER AR &0
EE T HIBRINICHEDIN S N MW TVWD (BOR S
ZATIV)

HAETEEN, ENTHESINZFTON TR, BNIECS
VI % B B 2 E (2 M EA EDSHEIZ B W THE SN/
LEId. TN ENOEICBIT 2 EEER) KD EWEKEE
EINTEHK L TEES NS DDFPEMIITEE] 755,
JRE DR 2 b DERE L 2L aREeNTNOFEMZ
TR DMEND D | (B2 —HBNDEAREIA )

EwHE

(B ] i A EREE RIS O 4N ED SHW - WiREZ R A) (7

U VAR EERD

TN L& SIS DWW TIE20044E 9 AT, BRI B AL O iy
BICKERFEEZEZ52H5DEL T, EFERBITIHV20E
i 2 FRHE E L ZOR DR G & U 72 Q0064E 10 H IC5E 2675
1B TR L= BA RMTHIVERE) I TE#RENI TRIEA
(130257 —F) R EQFAMT AR NRI B, N
TEOEWNTS @ ZE. NN—TRL ML RE—Th
L) IZDWTIE, Z08GE R, FHREMO R 5o NN
BELTHEHINZBENH D, HEMITENRETH D
HDOHED, EHICET 2T RE2HREMNT D 2 EIIREET
HBEEZBHIT20054 3 HiICHimkE I =Tk - B -
B AT HE D E, 20054E 7 I BT T B EE
WERRICEATEHA KT 212 REL. HEMITED T
oD ERL, RRICEDTNVSE | (EZY—ER~AD
BKEIAZDN)




BSE VYU ZZ45HIZ

3. =453

R A= VEEDIRRSLHIRNC 22 D REEIXE e
1R & LTz, FIRMRe D = 7% 208 U T AR 72 16 i
bV RV ala=b—a VOEERETH DN,
HERE L L TRELE LU THLTRELD, RELELT
TV ERID 2 NS D& R3T D FRNn0 £78%
WP RINTNDEMNE I, MR L TROD o 7o
ER2ICE LD,

B LEERETERV AT A(BALEFES) L, O
DOLEOOEREIY HT DRI DI3%3% D3,
7 BRE T REIAR, A R R Z2 00T 6
NHNRE, RODIERESD Z N TE D, ABLE
ZEERORBE Y AT LOXGER—HOBELE RO L D
BERDL, ==Xl LTWDHEE2D, 727120, U
A7 FHIRERT & LT, BURHIBLE D 72\ R LA
ROT, THHITRTWDHEFICL > UIABDZ2mE
b D, BRBLTHEICEN TORW—RTTRIZE - T
MG ZAITRVIAATE E WK &5, #
JZ2e < DNDPIERZE T Lo ke

BREREBRIT LD A==V TORFRIRAR,
FEMFATSSE OFR RN & BUEEITIZOFR
DRI TND Z EIERWIZEHMTE 5, 4, FIH
LIt LZEZEBRDOIROREL A Y ix, THALUE
Wi s & ORI, DD RT<HBILTE bR T,
F7o, BHOEFRN L ZTH LD MO T L FEMT

SIS 2 BB THIE L Th B 2. THHE ORI
DTNV RBICE 2, WEEDHRESTH DA
L2H0FIZHEETH LD LD, EHE—KRITIC
PO TRZDEENE, U A7 TN & 2 F T,
FLEDOLI BT HLTH) ODRDEE LN DNITHON
T RO 2R B D,

AT 4

X7 o TR,

s
gd

BhYic

B DI OBMREIC K HEm OB & LT, BRAZ
BEOHN - EFIF b LA, FRENY A7 a3 a=
r—varz@ Uiz BT oL EO T, BfEsR
FoTEMEMONT HLBEPENOEAETIT L0 &

BIHIRIaIa=b—a 0&H

WEFTLHZENRRETHA I, LiFnzx, FEHIBIML
TEREZHRT L L0 REMKIE, VAZala=b—
v a U BT SINE EIC X B ISR R o8
W27 phRienWE b H D E b, M HOSETIE,
PR &N FRINIZSINE D2 < IR 2 @D &
DR7eEns & D,
RMTOILD Z e, BMEOWRE, ThUZL-TE
LRV S R

BRAZBREITBW T, TEEICH L, 5
Ra=r—varOH ) FIToNTEEEZMRT AR
BROREENSHINTWAZEF, VAV ala=r—
Ta UDNAEBRRBIRT D REETELIE D, BILT
VYRR E BRI A O L TR LW, SRRSO, &
BFOFRNEN 72 ERBR R R0 b IE, BERHRA~DS
IERK » MDD D2 D, ET23R ) A BRBINHED
BEEIZONWT, 20N A O 77 EIEE HIC VLT,
FHER~OIERRED SN TV, 29 LIeREx
R, BRZBEZOLOEB{EOITEFEENS, B
HREOREN LY REICBHET 20 bICBITT 52 L
HEROND, PR LY, LEO XD RERE~DY
FREN, WEILIEOREICTE 2R I nd Z &
WCHIFF L7V, 25 LTe B MO LB Mab D Z LT,
ITER Y A7 a3 a=r— 3 O HA~DOEFEIC
ODRNDEFER D, BURTIZ D ABOSINTIE, FEiH
LLTAREZIEW D Ko7 fTBUC L 2FERO DI
FHESNZ DT, LogEaRbRPAINTND, FiEH
IE, S CHTEERAR A EO X D ICHERILE DY TIE
HE, BERICK S D O EYIFEIORTHERH 5,
(B ZETBRITE, v A2 Ik L L IE S BEmR
ELWAHRAZ DN LT EW ) EERL L FELIL,
BRBROBE, WHE LITHOaIa=r—vay
OBRAUHETRE L AL TWD NP7 vk 572, 117
BT, D 0ICWFRIRIE S 2> TR L E b
STV EDERICREZEIND L), BEBY OF
WABTIIHEEICL > TEERMN RN L bR ST,
U A7 IR & L TofFldRtito s & LTiE, &
FORFRE R & ERN 3R ONRE LN LT N

EATRIZ Z > Tl 227 7 U 57—

DBDSH

DY AU a



I FRE -

LIET, T MORT D ENEEZEE S, R
BB Ic DV TiE, ATH D EHIRT 5 2 L b
PEZ D5, BARRICIE, B S E GFICHAR & Z o
Eh & BT R ORAEN) T OO BILAY E W IREIC
B4 0 R ARHA TOMm, T=F —BRROXES Y
NOBRI~DEER, Q&AREDNY LTV BIC
BRI T -ETE UL, BRI
NHEDT, BRLOTVWEEDbNE, 9 LA
T OFEREROE AT HUY I D5 ATIC SR,
BB LD &I DHBE P LIRS E AT 5
DIZHENLE, RONTZRFHRIOFNERIZH D035 &
Bbhsd, HEMRERR E OB KSR - GRS AR
SNTVDZEDERIRE < ZAUTRLETZN, £<
DM E 5> TTHEFTET 5 DITRERO T, HWYIRERR
FLOMIRENTOITFIA LT VWS IS, £
9 LicE L OB OMERICE L T, HBRFHHIEKSCNG
O 72 CATBANI O % 0 L= B ik Tlx L 9
AR, EPSME DT R R OERSER
Y FAT 4 TILE > TREDEWRMEZ B

RoTNDHD

BRA

7259 D%
oY/
TW5b, Brb—vatiboas i, SERE
WA B SNIUE, HENDITE, BHRITE SO EHEIC
TDHNDFERPRKO LN TND, T2 ) LizERDR D
MY RFTVIEFTIChIUE, BRE BICAD AT 4 7 O
WITHEELL FIZEA ST B CREREHRA RS TR
RITDMEBEE N2 5 Z ERMfFTx 5,

K EZRITTTE) EELIN TR AARICFEDZ S DA

IZ&-T, URZ LM Fiz, VAT EZENARAD

DM, EWNH ZEESIEERBEIN TR -T2, L
L. BOEFE « JiBBE COBEEYIIR L, [TBO

F o VHERENE o To <KHERB L 22 o T2 BLIER R 2 B &

W oH T b4 5 2 & IXHE
DPFEH MTHOKRDLRETF = v 7 BRENTNDHITT
[RENTES T TERERTNDOENHRLRK & D
RSB L7 < 720 o PRNI e Ekiedo e kDY
AV ERBICH TR D L lgoTo, | MDD 72 E2 L&
2L 0IZ, HAAERL TWA ARSHE S5 L Eb
No, ZABBIRDNHNER D TRIZIZV A7 BOE (D)

FENRD & ETIE

=

10

bR A

LEDLNTH, WEFIZE > TUIRT AN LT
LEITHA A,

IHETITEMNIC L Aol e - 2l iR
D00 FND VA7 RORHEEME S G DI F R
BATLE D L3 5700T, ZHUTIRERF ISR TH Y |
U A7 SRR D b D EENTRE VW, U R 7 EHB
FERAC & 2ATBUSBRITN I M E O IR & v 7 dam & 2 TAf
ELCEROBILICHRZ 5D Clk, VA5 - VA7
aIa=b—rarbllERbET RN DD, 4

X, U RZEHMIOEFEN D, 2 < OBRENSHET D 2
LIZE o TEWHMEEZED, [THEEIZLLZHDE N HTH

BEROMEEAE AT D LRIRFIC, REEAE RO H O
PR TVEDIZT LI ERMETHAH, LT,
DX AL AERLIVIUL, E R T O
DR L R DEEPEEND, HEEND B RERICL
LT BEERNRERCERS LV 2 FE L,
MTRE D, € 2 THEE bEOI K b OMEmCE
FATHEFICBORICKE S D &) Fiiua BINEAL )31
RENT, IHT, VAT aIa=r—a rRARD
BEREZ AR L, HRDMTE & 3612 5 I oa-3<
D DRTET D,

SO R D TROBE RAZBRI KM & 5121%, £
DR Y OF RS TR <, I iERm 2 Eia b F

T, MRBEMFZED HND KD RIYMAAHEETH
D, ZOBLRIND ., BAR TSR BEITOVT, 2006
FFEIENNGORE LB LTHWIGM=
A (EMgEE T 2008) O X 51z, TROKRENRE
EREAER, BURTE
TavAFAENEBbnd, £, ERSOEE T
D& 7o THED 2 AR PR ZANERIEE 7+ — T b ) (F
H 2008) D &5 2B EIR & TR, 1T EZ DR HE
BiCh, BUEDO Y 27 HliFiEZzS#ET D v Fi%<
HERLTND

DIGIRY T2 EEA P EARW)

# O

VA7 HETFIEOHTEICEE L T, U A7 OHT D3R
HOUOEHS>ThHR) AV a3 a=lhr—3 g o EYMED



BSEUVRZGHNZBIT DY AV aa=b— 3 O&E|

HDLOETHBMEND BERETV, NEFFRLYE
FHEAFZERARE (No.0 6 0 3) X0 SRZZIT T2, T ZITIR
IR

51 RCHk

IS BHE, gk, &)I1%7(2006) . APENE
WMAFRFWE L OB S EREREAIEESADOY
AT — IR BRI L DR — . R HATIE,
15 : 293 - 306

L E 7 (2006), GM = > & v 2 2, (http://
www. pref. hokkaido. 1g. jp/ns/shs/shokuan/gm-
consensus. htm) (20094 3 H BI{E)

JEHEIE T (2008) , AERVRME (B S E)BRAIZ SN T
D& RAHE, (nttp://www. pref. hokkaido. lg. jp/

ns/tss/rakuchiku/ B S E / B S E ~ikennkoukann

htm) (20094 3 H BIfE)

JLHmEHTH (2009) |, &, EEEMRAZMKGE B S E THM

HIE HEE RNLICEE, ALEE H R 20094F 2 /
7 HEIT
1 FBTR (2008) . AHREERHA 3618 RSNk, fiE

H#TRI20084E 3 A 2 A, HUHIT

Mazur, A. (1981), The dynamics of technical
controversy, Communications Press, Washington,
D.C.

B LZeEZERR(2004) [ROZEIIET LY A7 23
== a OBREFEN, http://www. fsc.
go. jp/iinkai/riskcom_genjou. pdf (20094 3 H
BITE)

BZEZE S (2006) [HOZRICHTIV A7 a2
== a rOWFECHITTL. http://www. fsc.
go. jp/senmon/risk/riskcom_kaizen. pdf (20094 3
HHAE)

B L RZEE2(2007a) [B S ERGVCIDIZRT 5 Y
AJaa=l—arEEER,  http://www.

fsc. go. jp/senmon/risk/r-dai3l/risk31-siryoul.

pdf (20094 3 H BifE)

11

Bah L e2ZE B2 (2007b), BRaIHTHI A7 ala=
r—va r~ERENCHA SN D FREIRD &
B BB AL D FE it D>V T~ (http://www.
fsc. go. jp/koukan/risk1904importbeef/risk1904
ankeito_kekka. pdf) (20094F 3 A HifE)

i HAE T (2008) | NS TR XA FDXIEE 7 + — T L7 1
Tl MoTMTTRRFHEiala=r—v

a2 3:161-168

Summary

We examined opinions gathered at several BSE risk
communication meetings held in 2006 in Japan. Also
we investigated public information sources on BSE for
improving risk management and explored the possibilities
to devise BSE risk assessment methodologies. Those, who
participated in risk communication meetings, expressed
views and opinions on how to run such a meeting.
Their commitments show the potential of future risk-
communications. On the other hand, there persists distrust
and anxiety because they are not sure how their voices
will be reflected in policy-making. This suggests that risk
communication and even risk assessment process should
be reviewed from the present government-initiative to in
a more participatory manner including all stakeholders.
Risk assessment should be taken upon not only by experts,
but collaborated work by participation of stakeholders of
different positions. Now the administration is seeking
to change its stance and messages on food safety, from
“assurance of safety” to “inform including risks and
uncertainty” . Limited discussion by experts selected by
government is not enough for the basis of policy-making.
In that way, risk assessment and risk communication could
fall into mere formality. Involvement and commitment of
various stakeholders on the risk assessment process will
ensure more transparency that sweeps away consumers’

distrust of government-led risk communications. The

effort to make risk assessment results easier for ordinary



FRSERELS « /R
people to understand is vital, and continuous discussions,

not one-time occasion, is also needed so that people can

gain better understanding.

Key words: BSE, risk analysis, risk communication
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Abstract

The biting force used by sheep was investigated in order to clarify the effect of bending
and shearing properties of leaf blade sections of orchardgrass (Dactylis glomerata). Five, 10, 15,
20 or 25 leaf blade sections per loadcell from basal and middle parts were offered to sheep. The
three-dimensional biting forces were digitally recorded at 0.006-second intervals using the three-
dimensional loadcell. DM weight per mean biting force (benefit/cost ratio) was not significantly
different among any treatments, and its grand mean was 16.7+1.1 mg-DM/N. There was a
significant correlation between bending strength and shearing strength, strongly suggesting that
sheep may recognize chewing ease of leaf blade sections through sensing bending strength prior
to prehension and adjust leaf number per bite and biting force. This hypothesis was supported by
the result that 87 % of a total of 173 bites were completed by only one peak biting force. Biting
force per leaf used by sheep was 2.5320.37 N and 1.98+0.26 N in the basal and middle sections,
respectively. Shearing strength per leaf was 3.3520.20 N and 1.9320.19 N in the basal and middle
sections, respectively. These results suggest that sheep break-down leaves principally using shearing
force.

Keywords: bending, biting force, orchardgrass, shearing, sheep

1 HIRERE R HIRER BT 2 IR0 T 080-8555  ALifEis Hr /i i FH AT 76 2 1135 Hh
Department of Agro-Environmental Science, Obihiro University of Agriculture and Veterinary
Medicine, Obihiro, Hokkaido, 080-8555, Japan

2 HTRPRFECESEZHZEE T020-8550 HTFREMT LH =T H18%E 8 &
The United Graduate School of Agricultural Sciences, Iwate University, Morioka, Iwate, 020-8550,
Japan

3 WHIRBERFHIRICRIFZEY v % —  T080-8555  ALEiEHY A ifin HET P8 2 #1137
Cooperative Research Center, Obihiro University of Agriculture and Veterinary Medicine, Obihiro,
Hokkaido, 080-8555, Japan

4 HWIRBPERFPRF A PE A TER S R AR . T 080-8555  AnifiiE Ay AN TG FRET E 2 #1115 Hl
Doctoral Program in Animal and Food Hygiene, Obihiro University of Agriculture and Veterinary
Medicine, Obihiro, Hokkaido, 080-8555, Japan

13



Akio HONGO, Enkhee DEVEE, Yuji TOUKURA, Juan Marcos ARO ARO and Masahiro HIRATA

1. Introduction

Grazing animals try to gather the maximum
amount of food with minimum effort (Vincent 1982; Illius
et al. 1992) and to choose plant parts which can be eaten
quickly with ease (Kenney et al. 1984; O’Reagain 1993;
Hongo 1998). Grazing is an action to break plant organs
(Vincent 1982; Wright and Vincent 1996). Grazing
animals usually remove only the uppermost parts of plants
because of different resistances to defoliation imposed by
the physical structure of plant tissue (Illius et al. 1995).
There have been a number of studies to determine how
sward canopy structure, through its linkage with herbage
strength, influenced the grazing behaviour or bite
dimensions of grazing animals. These studies mainly looked
at the effect of vertical distribution of sward components
(Milne et al. 1982; Illius et al. 1992; Carrere et al. 2001).
Grazing behaviour is also influenced by other sward
factors such as pseudo-stem height (Wright and Illius,
1995; Woodward, 1998), sward surface height (Laca et al.
1992), stem mixture (Hongo 1998; Drescher et al. 2006),
accessibility (Dumont et al. 1995; Ginane et al. 2003),
and stiffness of plant units (Hodgson 1985; Laca et al.
1992; Devee et al. 2009). MacAdam and Mayland (2003)
studied the relationship between leaf strength and cattle
preference for eight cultivars of tall fescue and found that
both tensile and shear strengths of leaves were negatively
correlated with preference. However, there are few studies
on physical properties at different sites along the grass leaf.
We were interested to determine how animals respond to
different biomechanical properties within an individual
leaf blade.

The objective of this study was to clarify the effect of

biomechanical properties of basal and middle sections of

orchardgrass leaf blade on biting forces exerted by sheep.
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2. Materials and methods

The experiments were carried out to follow

the guideline of Obihiro University of Agriculture
and Veterinary Medicine for proper conduct of animal
experiment and related activity in academic research.
2.1. Forage

A sward of orchardgrass (Dactylis glomerata),
sown in May 1988, was fertilized and harvested regularly.
It was mown on 30th June and 9th August 2005 and after
each harvest applied with a compound fertilizer (10-18-12
% of N-P205-K20) equivalent to 200 kg/ha was applied.
Leaves at the second harvest were used for the biting-force
trials.

During the biting-force trials , fresh grass was cut
in the early morning. Undamaged, mature leaf blades of
vegetative tillers were cut at the ligule. The two youngest
leaves were selected. Each leaf blade was clipped into two
sections (basal and middle sections), to be representative
of different levels of stratum in a sward, with a length
of 100 mm to make different cutting treatments for
comparison. Leaf blades were stored in a polyethylene
bag. Five nominal leaf densities for each cutting treatment
were taken by attaching 5 (5L), 10 (10L), 15 (15L), 20
(20L) or 25 (25L) leaf blades per loadcell to an iron bolt,
which was coated with rubber tubing, with cotton adhesive
tape and further tied fast with wire 1 mm in diameter. The
bolt was then inserted into a nut on the upper end of the
loadcell and fixed before each grazing trial. One clump of
leaf blades was used in each biting-force trial.

2.2. Artificial sward board

The same sward board previously described by
Hongo et al. (2007) was used for artificial construction of
swards. The three-dimensional biting forces were digitally
intervals three-

recorded at 0.006-second using the

dimensional loadcell (Figure 1).
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Figure 1 An outline of three-dimensional loadcell

used in an artificial sward board. (A) Leaf blade
sections, (B) Wooden board with a hole 50 mm in
diameter, (C) Cotton adhesive tape, (D) Iron bolt (6
mm in diameter) coated with rubber, (E) Aluminum
square bar 12 mm in width, (F) Strain gauge for
sideward force, (G) Strain gauge for backward or
forward force, (H) Strain gauge for vertical force, and

(I) Iron plate.

2.3. Biting-force trials

Biting-force trials were carried out using two
Suffolk wethers (mean live weight of 71 kg) aged 2 years,
from 1st to 4th August, 2005, at the Obihiro University of
Agriculture and Veterinary Medicine in Hokkaido, Japan.
Sheep were fed fresh leaves of orchardgrass and hay
of timothy at maintenance level. Two days before the
commencement of g biting-force trials , sheep were trained
to be led with a halter and rope, and became accustomed

to the hand-constructed sward. Two animals which were
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more comfortable using the apparatus were selected.

At a biting-force trial, sheep were led with a
halter and rope to the sward board. The duration of time
in building the swards for each biting-force trial was less
than 5 min. During this period, animals were constrained
with a rope.

The clump weight of leaf blades including an
iron bolt was separately measured before and after each
biting-force trial. Leaf blades protruded 60 mm above
the upper wooden board of the sward board. When most
of the leaf blade material was eaten, the animals were
removed. Animals received three replicated clumps from
each nominal leaf blade density and from both the basal
and the middle leaf blade sections for three days, which
made 90 trials in total (3 days x 3 replications x 5 nominal
leaf blade densities x 2 sections of leaf blade). After each
biting-force trial, the clump of leaf blades was removed
from the loadcell. Residual lengths of all leaf blade sections
were individually measured, and bite depth, the average
depth of insertion of the mouth into the sward canopy,
was calculated from the original length of 100 mm. Sub-
samples of about 100 g fresh leaf blades were dried in
an oven at 70 ‘C for dry matter (DM) determination.
From these results, herbage DM intake was determined.
Water loss from the plant surface by evapotranspiration
was ignored because of the short time on biting-force trial.
2.4. Mean biting force

Three-dimensional biting forces were vectors and
crossed at right angles each other. By the composition of
two forces, the resultant force was obtained by the vector
addition method. At first, horizontal force was calculated
from the composition of backward/forward and rightward/
leftward forces, and total biting force from the composition
of horizontal and vertical forces. The duration time of
each biting force was equal to the duration of vertical
force, since horizontal forces were used in collecting and

handling grass leaves during prehension (Hongo et al.
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2007). From this total biting force/time curve, mean biting
force was calculated.
2.5. Leaf blade measurements

After grazing trials, similar leaf blade samples
were collected. Total length of leaf blades was measured
and averaged about 600 mm. Then, a leaf blade was cut
into four segments (basal 100 mm, intermediate, middle
100 mm and residual apical length). After absorbing water
from a paper towel, fresh weight of each was determined.
Leaf blade samples of basal and middle sections 100 mm
in length were immersed in distilled water for at least
5 minutes to maintain a saturated condition, so that
full turgor could be achieved before a measurement of
biomechanical properties. The remaining sections of leaf

blades were then dried to obtain DM content.

Figure 2 Diagram of bending test machine. A leaf
blade section was supported between two stainless
steel rods 3 mm in diameter, which were inlaid into a
plastic frame (not shown), and moved downward at a
rate of 10 mm/min. The span of specimen was 40 mm
and the maximum bending depth was 10 mm.

A: Stainless steel rods, B: Leaf blade section, C:
Acrylic resin plate with stainless steel rod, D: 2 N
loadcell, E: Fixed base plate.

In order to measure bending strength, a bending
test machine was constructed (Figure 2). A leaf blade

sample and an aluminum frame (not shown in Figure 2),
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in which four stainless steel rods 3 mm in diameter were
fixed, were moved downward together at a rate of 10 mm/
min. The centre of a leaf blade segment made contact with
a stainless steel rod on the upper side of the acrylic resin
plate, which was connected to a 2 N loadcell fixed on a
base plate. The length of the specimen between two rods
was 40 mm and the span/depth ratio was 4. Bending force
was measured up to the maximum bending depth of 10
mm. Downward movement of the aluminum frame was
monitored using 50-mm displacement transducer (NEC
San-ei; 9E08). Electrical signals of a loadcell detecting a
force and a displacement transducer detecting a length
were sent to a dynamic strain amplifier (Teac Co.; SA-
30A). Each amplified signal was digitally recorded as
strain-time data using a recorder (Hioki Co.; 8808 Type).
After measurement of bending force, leaf blade samples
were again immersed in distilled water.

Usually, the bending moment capacity is defined
as the maximum bending moment that can be sustained
by the lamina. The internal moment under a three-point
bending test is proportional to the applied load (Roark
and Young 1975). Force versus deflection length was
calculated. Bending strength (S) is given by the expression
(Goodman and Ennos 1997):

S = Fmax L /4
where Fmax is the maximum bending force and L is the
span distance between two supports.

Tensile strength of each leaf blade section was
measured using a 200 N loadcell, which was fixed to a
breaking test machine (Aikoh Engineering Co.; Model
2257). Both ends of a leaf blade section were seized
with clamps. One clamp was fixed and connected with a
loadcell and the other clamp was moved downward at 10
mm/min for a low rate of deformation (Vincent 1992).
The initial length between two clamps in the test machine
was 27 mm. Tensile strength was recorded using the

same amplifier and recorder as a measurement of bending
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strength.

Shear strength was measured using a pair of
scissors (Plus Co., No.135) with sharp stainless blades.
The principle structure was the same as in previous
reports (Pereira et al. 1997; Lucas and Pereira 1990).
Scissors were attached by their handles to a shaft hanger
fitted with ball-bearings (Vincent 1992) and mounted on a
test machine (Aikoh Engineering Co.; Model 2257). One
handle of the scissors was attached to the moving cross-
head while the other was fixed to a support. A leaf blade
length of about 50 mm was used in the test. Before each
measurement, the surface of blades was rubbed with a
swab including a lubricant oil to reduce friction (Vincent
1992). The travel rate of the intersection point of the two
blades was 20 mm/min.

After measuring biomechanical strengths of leaf
blades, the fractions of leaf blades were immediately stored
in water for further investigation. For a measurement of
cross-sectional area, leaf blades were sliced 3 mm lengths
using a razor blade and were vertically kept in touch with
a side wall of a plastic block. Cross sections of leaf blades
were photographed under a stereo-microscope and the
pictures were digitally recorded. Each picture was projected
onto a monitor screen at a magnification of about 50X.
The contour line of the cross-section was delineated with
a cursor on a monitor screen using commercial computer
graphics software (Photo studio, Arcsoft Japan). The area
inside this contour line was calculated using commercial
software (Lia32, Nagoya University).

2.6 Statistical analysis

In the statistical analysis, experimental days and two sheep
were treated as replicates. Variables of bite characteristics
were analyzed using a paired t-test and an analysis of
variance (Snedecor and Cochran 1980). Regression

analysis was applied for testing the relationship between

bending strength and shearing energy of fracture.
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3. Results

3.1. Two patterns of biting force

Two patterns of biting forces were identified
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Figure 3 Two patterns of biting forces. Case 1 had

one peak and Case 2 had two peaks. (A) Three-
dimensional forces, (B) Total and mean forces.
Mean force was obtained from averaging total forces
observed. (C) Trace of vectors of total biting forces at

an interval of 0.006 sec.

(Figure 3A). In Case 1 with only one peak, sheep broke leaf
blades in one bite. In Case 2 with two peaks, sheep tried
to break leaf blades with horizontally backward force, but
could not severed leaf blades at this first attempt. Then,
sheep changed horizontal force, resulted in successful
break in leaf blades. In these cases, peak force was 56.8
N in Case 1 versus 64.6 N in Case 2, and mean force was
24.3 N versus 25.5 N (Figure 3B). In this study, a total
of 173 bites were observed and only 22 bites (12.7 %)
included more than 2 peak forces during one bite. Figure
3C shows the trace of vectors of total biting forces at an
interval of 0.006 sec.
3.2. Biting parvameters
The number of bites per point was not
significantly different between the basal and middle leaf

blade sections, but significantly different (p<0.001) between
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the 5 leaf blade densities (Figure 4A). A similar tendency
was observed in the number of leaves per bite (Figure
4B), DM weight per bite (Figure 4D). However, biting
depth (Figure 4C), duration time per bite (Figure 4E) and
time up to peak force (Figure 4F) were not significantly
different among any treatments.

Vertical force (Figure 5A), total force (Figure
5C) and mean force (Figure 5D) were not significantly
different among any treatments. However, horizontal
force (Figure 5B) was significantly different between the
basal and middle sections (p<0.001) and among the 5 leaf
blade densities (p<0.039). Biting angle was significantly
higher (p<0.001) at the middle sections than at the basal
sections, because of the lower values of horizontal force at
the middle sections.

To assess the benefit/cost ratio in biting
behaviour, DM weight per mean force was calculated
(Figure 5E). The ratio was not significantly different
between the two sections and among the 5 leaf blade
densities. Biting angles were not significantly different
among any treatments (Figure 5F).

3.3 Fracture patterns of leaf blades
The patterns of fractures in both basal and

middle leaf blade sections are shown in Figure 6 with

pictures of cross-sections. These results were obtained
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from the same test specimen. The fracturing pattern in
the shearing test included numerous small peaks and the
highest peak at the central position corresponded to the
midrib of the transverse section (Figure 6B). In a tensile
strength test, there was one peak in the force/displacement
curves (Figure 6A). In a bending test, the notable peak
was observed at about 2 mm descending length in the
basal section. This maximum force was created at the
moment when an angled leaf blade as shown in the cross-
section (Figure 6C) flattened. The inner angle between
two central points along leaf blade and inner cross point
was 85 degrees and maximum bending strength was 0.193
N in the basal section. In contrast, the inner angle was 158
degrees and maximum bending strength was 0.035 N in
the middle section.
3.4. Biomechanical properties of leaf blades

Total leaf blade length was 57126 mm. There
was no significant difference between the basal and middle
leaf blade sections with respect to leaf width and density
(Table 1). However, cross-sectional area was 44 % higher
in the basal section than in the middle section.

All values of biomechanical properties were
significantly higher in the basal section than in the middle
section (Table 1). Bending, tensile and shearing strengths

were 8.3, 2.4 and 1.7 times higher, respectively, in the
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Figure 6 Tensile, shearing and bending strengths, and cross sections at basal and middle sections of orchardgrass

leaf blade. Each parameter was measured in the same leaf section.
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Table 1| Morphological and bsomechanical properties at basal and middle sections of
cocksfool leafl blades,
Basal section  Middle section  sed Prababity
A Morphological properties
Laaf width (mm) G22x0.24 264022 130 p=0075
Cross-sectional area (mm?] 1.74£0012 1.20£0.07 057 p<00
Density (mg-DM/mm™) 013020005 01330006 0031 p=0651
B. Biomachanical proparties
Bending strength (Nmm] 1.10£0.22 0132004 088 pu000T
Shearing strength (M) 335020 1893014 113 pd00D
Shearing enargy of fracturs (10°%J) 7524085 267 =043 384 o000
Shearing toughness [1070/m) 430032 221029 .75 p 00001
Tengile strength (M) G255 25619 219 pL00
Tensile stress (MPa) IHixi1a HEx=16 4y p 0001
C. Biting force per leaf used by shaep
Total force (M) 533104 4,44 097 335 p=0538
Meaan force (N) 2424053 202043 146 p=0.558

Figures show meanse. Mean total langth of leaf blades was 571228 mm.

basal section than in the middle section. Correspondingly,
tensile stress and shearing toughness were also 1.7 and
1.9 times higher, respectively, in the basal section than
in the middle section. There was a significant correlation
between bending strength and shearing strength (Figure

7).

4. Discussion

4.1. Benefit/cost ratio

The benefit/cost ratio is an important parameter
closely related with DM intake and growth rate (Phillips
1993). The benefit factor is usually expressed as DM
weight, energy or nutrient contents (Illius et al. 1995),
but there is no suitable parameter concerning the grazing
cost to grazing animals. In this study, grazing cost was
estimated as mean biting force. The DM weight per mean
biting force was not affected by any treatments, and its
grand mean was 16.7+1.1 mg-DM/N.
4.2. Bending and shearving strengths of leaf blades

The vertical organs of terrestrial plants must

mechanically sustain their own weight against the influence
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of gravity (Niklas 1993). They also must be sufficiently
stiff and strong to resist bending and avoid breaking when
subjected to large externally applied mechanical forces. In
addition, terrestrial plants support and supply a maximal
photosynthetic surface area with a minimal metabolic

investment in nonproductive support tissue (Chazdon
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Figure 7 Relationship between bending moment and

shearing strength at basal and middle sections of
orchardgrass leaf blades. Correlation equation was as
follows:

Log 10 Y = 0.253 Log 10 X + 0.528

(r = 0.93, df = 18, p<0.001).
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1986). In this study, high bending resistance at the basal
section was supported by greater leaf thickness, an acute
inner angle and well developed midrib (Figure 6D). A
thick midrib may play an important role in supporting the
acute inner angle and high bending resistance.

There was a significantly positive correlation
between bending strength and shearing strength (Figure
7). It has been suggested that the shearing property may
be important during the chewing of leaves (Mackinnon et
al. 1988). It strongly suggests that sheep may recognize
chewing ease of leaves through sensing bending strength
prior to prehending a bite, and adjust leaf number per
bite and biting force accordingly. This hypothesis was
supported by the result that 87 % of a total of 173 bites
were completed by only one peak biting force.

4.3. Break-down of leaf blades by shearing force

In this study, mean biting force for one leaf blade
used by sheep was 2.42+10.53 N and 2.02+£0.43 N in the
basal and middle sections, respectively. Tensile strength of
one leaf blade was 13-25 times higher than these calculated
values (Table 1). Shearing strength of one leaf blade was
1.93-3.35 N, suggesting that sheep could break-down leaf
blades mainly by shearing force. Incisors may initiate a
crack on leaf blades which can then be propagated with
little effort (Vincent 1990). The grand mean of remaining
leaf blade length after grazing trials was 17.7+0.5 mm.
Sheep grazing at this low level of breaking position may
be able to use shearing force by increasing involvement of
incisors in biting. In the musculoskeletal lever systems, the
joint between the atlas and the skull act as fulcra (Dyce
et al. 1987: Devee et al. 2009). It is suggested that biting
strategy of sheep may be shearing break-down by the
application of the principle of the lever in order to break
plant organs by lower biting force and lower cost. It has
usually been suggested that the tensile property may be
important during prehension of leaves (Henry et al. 1996;

Vincent 1990), but this suggestion is not supported by
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experimental evidence.
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Summary

Wild Plant Garden of Obihiro, 4.4ha in area, was
established 1958. We recorded plants in the area of the
garden for three years from 2006 to 2008. Most of them
were sampled for vouchers. We recorded 375 plant species
of 82 families, which accounted for 53.1% of the listed
species (520 plant species of 85 families) in a past report
issued 1974. Of our records, 70 species of 33 families
(18.6%) were transported or possibly transported from
outside of the garden. Excluding these transported or
possibly transported species, 15 species of 13 families are
designated as threatened plants that are listed on national
or Hokkaido district Red Date Books. We reported within

the garden 6 species of 6 families that are not listed on

these books but were rave in Obihiro and its vicinity.

[Key words]
Wild Plant Garden of Obihiro, flora list, disappeared

plants, transported plants, endangered plants
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PTERIDOPHYTA L AHEY
Equisetaceae (A !

1 Equisetum arvense Linnaeus AX S
2 Equisetum hyemale Linnaeus 78N
3 Equisetum limosum Linnaeus AR Y

Botrychiaceae /N\F+7JSEH

4 Sceptridium multifidum (S. G. Gmelin) Nishida ex Tagawa var. 70bustum (Ruprecht ex Milde) Nishida ex
Tagawa VT2 NFUTE

Osmundaceae oA H

5 Osmunda japonica Thunberg ex Murray Pr<A

6  Osmundastrum cinnamomeum (Linnaeus) Presl var. fokiense (Copeland) Tagawa Y~ RIEBr~A
Pter idaceae 1/ ELYIHER

7 Adiantum pedatum Linnaeus VA /AT

8  Pteridium aquilinum (Linnaeus) Kuhn var. latiusculum (Desvaux) Underwood ex Heller vIe
Aspidiaceae T 5F

9  Athyrium brevifrons Nakai ex Kitagawa T/ A4

10 Athyrium pycnosorum H. Christ NG/

11 Dryopteris austriaca (Jacquin) Woynar ex Schinz et Thellung 7 XTI &
12 Dryopteris crassirhizoma Nakai s

13 Lastrea thelypteris (Linnaeus) Bory B AU

14 Matteuccia ovientalis (Hooker) Treviranus AXTI T

15 Matteuccia struthiopteris (Linnaeus) Todaro T

16 Onoclea sensibilis Linnaeus var. inferrupta Maximowicz ayvYUIE
17 Phegopteris polypodioides Fee IvvUIE

18  Polystichum retroso-paleaceum (Kodama) Tagawa — VW7 A /7T

19 Woodsia polystichoides Faton ~— A T & PE2in

SPERMATOPHYTA EFHEY

GYMNOSPERMAE ~ #RFHE#

Pinaceae < UE

20  Abies sachalinensis (Fr. Schmidt) Masters kb F= B

21 Larix kaempferi (Lambert) Carriere BT

22 Picea glehnii (Fr. Schmidt) Masters 7 /7Y~ i

23 Picea jezoensis (Siebold et Zuccarini) Carriere ~ T ¥ FAE
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Taxaceae 1FA4H

24 Taxus cuspidata Siebold et Zuccarini A FA
ANG | OSPERMAE HFHEY)

Monocotyledoneae B FZEHEHY)

Gramineae 1 75

25 Agropyron yezoense Honda ~— TV HET 7Y

26  Agrostis alba Linnaeus axXh 7Y

27 Agrostis exarata Trinius var. nukabo (Ohwi) T. Koyama X J1 R

28 Brachypodium sylvaticum (Hudson) P. Beauvois =Y~ haET Y

29 Bromus remotiflorus (Steudel) Ohwi XYY

30 Brylkinia schmidtii Ohwi KAV ¥

31 Calamagrostis arundinacea (Linnaeus) Roth /WU ¥ X

32 Calamagrostis canadensis (Michaux) Nuttall var. langsdorffii (Link) Inman AT HY VA
33 Dactylis glomerata Linnaeus HEH Y

34 Diarrhena japonica Franchet et Savatier VA

35 Festuca subulata Trinius ex Bongart var. japonica Hackel A NRH T
36 Hierochloe odorata (Linnaeus) P. Beauvois var. pubescens Krylov ARy
37 Milium effusum Linnaeus AT XX AR

38  Phalaris arundinacea Linnaeus 7Hay

39 Phleum pratense Linnaeus A TUHTY

40  Phragmites communis Trinius SV

41  Poa annua Linnaeus ARXRA ) EET

42 Poa nipponica Koidzumi FHAF IV T X

43 Poa trivialis Linnaecus FFHARXA ) IR ET

44 Sasa chartacea (Makino) Makino ~ TY v a4, 447 <P

45 Sasa senanensis (Franchet et Savatier) Rehder <A ¥ A

46  Stipa pekinensis Hance INATTR

47 Trisetum bifidum (Thunberg ex Murray) Ohwi =Y 7

Cyperaceae hyvy 59E

48 Carex amplifolia Boott subsp. dispalata (Boott ex A. Gray) T. Koyama et Calder Y%A
49 Carex breviculmis R. Brown form. filiculmis (Franchet et Savatier) Kuekenthal A NTHFAT
50  Carex caespitosa Linnaeus BT AT

51  Carex fedia Nees ex Wight subsp. miyabei (Franchet) T. Koyama vEry RRAS, BEar— KRS
52 Carex humilis Leysser subsp. lanceolata (Boott) T. Koyama v F ARG

53  Carex incisa Boott ex A. Gray ~ BT T AT

54 Carex japonica Thunberg ex Murray v =74

55 Carex latisquamea Komarov ~— /NH A7

56  Carex longerostrata C. A. Meyer |

57  Carex pallida C. A. Meyer JAAL U R

58  Carex pilosa Scopoli ~ ~NF~H VAT, HyRaxy

59  Carex rhynchophysa C. A. Meyer AT R

60  Carex sabynensis Lessing ex Kunth subsp. sabynensis NI NT ARG
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61  Carex siderosticta Hance AV

62 Carex stipata Muehlenberg ex Willdenow FAHT XA
63 Carex uda Maximowicz FANY R N R

64  Carex vesicaria Linnaeus F=FNa Ry

65  Carex sp. AT B O—FiE

66  Scirpus wichurai Boeckeler TANRI T, TTITHY

Araceae YA EHR

67  Arisaema serratum (Thunberg) Schott, ap. Schott et Endlicher YAV ITY, auvIAL TS riay
68  Lysichiton camischatcense (Linnaeus) Schott ANV gy

69  Symplocarpus foetidus (Linnaeus) Salisbury ex Nuttall var. latissimus (Makino) Hara TV

70 Symplocarpus nipponicus Makino ARV
Lemnaceae PRI

71 Lemma minor Linnaeus ayFk s
Commelinaceae Y14 H#

72 Commelina communis Linnaeus Yo
Juncaceae 1 T9H

73 Juncus effusus Linnaeus var. decipiens Buchenau A
74 Juncus tenuis Willdenow 7 %A

Liliaceae YR

75 Allium victorialis Linnaeus subsp. platyphyllum Hulten XFavry=r=7

76 Asparagus schoberioides Kunth XTHT

77 Cardiocrinum cordatum (Thunberg ex Murray) Makino var. glehnii (Fr. Schmidt) Hara FA T2
78  Convallaria keiskei Miquel ARZ

79 Disporum sessile (Thunberg) D. Don ~ AUF v 27 V¥

80  Disporum smilacinum A. Gray var. ramosum Nakai THyFF A

81  Erythromium japonicum Decaisne  F1 5 71 ot

82  Fritillaria camschatcensis (Linnaeus) Ker-Gawler A=)

83  Gagea lutea (Linnaeus) Ker-Gawler X RF ) T=F

84  Heloniopsis orientalis (Thunberg) C. Tanaka >3 V¥ g U0~ e

85  Hemerocallis dumortierii Morren var. esculenta (Koidzumi) Kitamura B 7 A4, =/ V0
86  Hemerocallis fulva (Linnaeus) Linnaeus form. kwanso (Regel) Kitamura YT AH 2

87  Hosta sieboldii (Paxton) J. Ingram var. rectifolia (Nakai) Hara BFXHRTY

88  Maianthemum dilatatum (Wood) Nelson et Macbride <A AN, AT

89  Paris verticillata Marshall v. Bieberstein TN~ I ISR T

90  Polygonatum humile Fischer ex Maximowicz tAARA

91  Polygonatum odoratum (Miller) Druce var. maximowiczii (Fr. Schmidt) Koidzumi ~ A4 7~ Kanm
92 Smilacina japonica A. Gray =%

93 Smilax riparia A. De Candolle VAT

94 Trillium camschatcense Ker-Gawler FANF )ALV

95  Trillium smallii Maximowicz LAYy oAl
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Trillium tschonoskii Maximowicz ~ ¥BNNFZU LA VT, I¥~vZU LA VD Bhi

Veratrum album Linnaeus subsp. oxysepalum (Turczaninow) Hulten var. grandiflorum Maximowicz ex Miquel
SA AT

Veratrum nigrum Linnaeus subsp. maackii (Regel) Kitamura var. japonicum Baker FA T am Yy B
Liliaceae sp. =Y B o—FE hE 2

Amary||idaceae EH /T

100 Narcissus tazetta Linnacus A1 & b2

Iridaceae T AR

101 Iris gracilipes A. Gray b AT YA FhH 2

102  Iris pseudacorus Linnacus Favs Al 2

103 Iris sanguinea Hornemann T A Bt 2

104 Iris sefosa Pallas ex Link, ap. Sprengel, Schrader et Link EF T XT v A oA 2
105 Sisyrinchium atlanticum Bicknell —UEXrav TEHH
Orchidaceae oz

106  Cremastra appendiculata (D. Don) Makino PANA T

107 Gastrodia elata Blume F=) W7

108  Oreorchis patens (Lindley) Lindley ayA 7

109  Platanthera sachalinensis Fr. Schmidt b e e A S

110

Tulotis ussuriensis (Regel et Maack) Hara RV Y

Dicotyledoneae  WMFEEHEWY

Chor ipetalae Bt TEHEY

Saururaceae (N7 Iy !

111

Houttuynia cordata Thunberg K7 &3 BAE 2

Chloranthaceae +>1) 3%

112
113

Chloranthus japonicus Siebold B RU TR
Chloranthus serratus (Thunberg) Roemer et Schultes T7HEY T

Salicaceae Rt ]

114
115
116
117
118
119
120
121
122

Chosenia arbutifolia (Pallas) A. Skvortzov TrvavyrF

Populus maximowiczii Henry [Ni=Ssavats

Populus tremula Linnaeus var. davidiana (Dode) Schneider, ap. Sargent FavvrY~FrIv

Salix gracilistyla Miquel F ¥

Salix hultenii Floderus form. angustifolia (Kimura) Kimura Y ) ¥~vxavrx, =V Ny avrFF
Salix integra Thunberg ex Murray A RXaY¥Fx

Salix pet-susu Kimura =Y XXV

Salix sachalinensis Fr. Schmidt I )

Salix subfragilis Andersson Vet
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Juglandaceae JILZH
123 Juglans mandschurica Maximowicz subsp. sieboldiana (Maximowicz) Kitamura F=T 3
Betulaceae HINJ XF

124 Alnus hirsuta Turczaninow ex Ruprecht T~y F

125 Alnus japonica (Thunberg) Steudel ~— N>/ F

126  Alnus X mayrii Callier, ap. Schneider JAT R BN ) F

127 Betula maximowicziana Regel, ap. De Candolle THEA TN E2iN

128  Betula platyphylla Sukatschev var. japonica (Miquel) Hara TN Al
129  Carpinus cordata Blume VAUZA

Fagaceae hvat:!

130  Quercus dentata Thunberg ex Murray o

77
N,
L
N

131 Quercus mongolica Fischer ex Ledebour var. grosseserrata (Blume) Rehder et Wilson, ap. Sargent
Ulmaceae —LE

132 Ubmus davidiana Planchon var. japonica (Rehder) Nakai =1
133 Ubmus laciniata (Trautvetter) Mayr Feav

Moraceae A

134 Humulus lupulus Linnaeus var. cordifolius (Miquel) Maximowicz ex Franchet et Savatier AITNFYY
135 Morus australis Poiret ~ Y~ 27U

Urticaceae A4 Z599%H

136  Boehmeria tricuspis (Hance) Makino subsp. paraspicata (Nakai ex Hara) Kitamura, comb. seminud. 7 =7 71/
137 Laportea bulbifera (Siebold et Zuccarini) Weddell LH AT T W

138 Pilea mongolica Weddell, ap. De Candolle TAIAX

139 Urtica angustifolia Fischer ex Hornemann var. angustifolia RINA T 7

Aristolochiaceae R/ AXTHE
140 Asarum sieboldii Miquel subsp. heferotropoides (Fr. Schmidt) Kitamura ~— 427 =1 >
Polygonaceae 2T

141 Polygonum cuspidatum Siebold et Zuccarini form. colorans Makino AATY VY E2i
142 Polygonum filiforme Thunberg ex Murray IXkeF

143 Polygonum hydropiper Linnaeus VX% 5

144 Polygonum longisetum De Bruyn, ap. Miquel AXHET

145 Polygonum nepalense Meisner H =N

146 Polygonum perfoliatum Linnaecus AINY

147 Polygonum sachalinense Fr. Schmidt, ap. Maximowicz FAAZ R

148  Polygonum sagittatum Linnaeus var. sieboldi (Meisner) Maximowicz ex Komarov TR UFTXY I
149  Polygonum thunbergii Siebold et Zuccarini NV

150 Rumex longifolius De Candolle, ap. Lamarck et De Candolle S EAFT

151  Rumex obtusifolius Linnaeus =V )X UF Y
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Caryophy| laceae +T 2 a%l

152
1563
154
155
156

Cerastium fontanum Baumgarten subsp. triviale (Link) Jalas var. angustifolium (Franchet) Hara
Cucubalus baccifer Linnaeus FooNoNna

Malachium aquaticum (Linnaeus) Fries ex Reichenbach AV N

Moehringia lateriflora (Linnaeus) Fenzl FTHY~T A~

Stellaria alsine Grimm var. undulata (Thunberg ex Murray) Ohwi S TAX

Ranunculaceae F R4 F

157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172

Aconitum loczyanum R. Raymund [ A/ A 2

Aconitum yesoense Nakai = N AT h

Adonis ramosa Franchet T VaVy

Amnemone debilis Fischer ex Turczaninow v AL TS

Anemone flaccida Fr. Schmidt =y Jy

Anemone raddeana Regel TAIA T

Caltha palustris Linnaeus var. enkoso Hara Trayyy

Caltha palustris Linnaeus subsp. barthei (Hance) Kitamura =V ayX 22
Cimicifuga simplex (Wormskjoerd ex De Candolle) Turczaninow VI Fvav~w
Glaucidium palmatum Siebold et Zuccarini IRT AA oA 2

Paconia obovata Maximowicz 1 =0 Vi G G 70 &/4

171

Ranunculus grandis Honda var. austrokurilensis (Tatewaki) Hara 2 Z ¥ Ro 5 BE?

Ranunculus quelpaertensis (Leveille) Nakai var. glaber (H. Boissieu) Hara ~ ¥V /R ¥
Thalictrum aquilegifolium Linnaeus var. intermedium Nakai BT

Thalictrum foetidum Linnaeus var. apoiense T. Shimizu TRA T T~ E2i
Thalictrum minus Linnaeus var. hypoleucum (Siebold et Zuccarini) Miquel THXNTY

Berberidaceae 4 ¥ Fl

173
174
175

Berberis thunbergii De Candolle A ¥

171

Caulophyllum thalictroides (Linnaeus) Michaux subsp. 7obustum (Maximowicz) Kitamura A ITRE

Epimedium grandiflorum Morren A 770 Vv PEZ

Magnol iaceae EILUFE

176
177

Magnolia kobus De Candolle var. borealis Sargent XHazTy
Magnolia obovata Thunberg R *

Schisandraceae <~V JH%}

178

Schisandra chinensis (Turczaninow) Baillon FaveraIv

Papaveraceae >z

179
180
181

Chelidonium majus Linnaeus subsp. asiaticum Hara IH AT
Corydalis ambigua Chamisso et Schlechtendal Iy
Corydalis kushiroensis Fukuhara F R~

Cruciferae 7IZHHE

182

Barbarea vulgaris R. Brown, ap. Aiton IV XY T
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183  Cardamine leucantha (Tausch) O. E. Schulz aruaryy
184 Cardamine scutata Thunberg — A A/NHZ 3 /3G

185 Nasturtium officinale R. Brown, ap. Aiton FT T
186  Wasabia japonica (Miquel) Matsumura AN = A 2

Crassulaceae R4y oF

187  Sedum aizoon Linnaeus subsp. kamtschaticum (Fischer) Froederstroem, ap. Hulten = /%Y V17
188 Sedum sarmentosum Bunge D%V A
189 Sedum verticillatum Linnacus IYRRUTA Y Bhl

Saxifragaceae 1%/ L 42F

190  Chrysosplenium grayanum Maximowicz FaA)AJY
191 Hydrangea paniculata Siebold VARV
192 Tiarella polyphylla D. Don ~ XX Y7 = Tt 2

Rosaceae INSF

193 Agrimonia pilosa Ledebour FrIXbF

194 Aruncus dioicus (Walter) Fernald var. tenuifolius (Nakai ex Hara) Hara Y~v7Xxvavyw

195 Crataegus jozana Schneider ~— = %

196  Filipendula kamtschatica (Pallas) Maximowicz ~ A =3FEY /7

197  Filipendula yezoensis Hara = )RV I

198  Geum aleppicum Jacquin A4 XA 2L VD

199  Malus baccata (Linnaeus) Borkhausen var. mandshurica (Maximowicz) Schneider =y /a)ra
200 Potentilla centigrana Maximowicz EANEA T

201 Potentilla cryptotaeniae Maximowicz IVERNIY

202 Potentilla fragarioides Linnaeus var. major Maximowicz A=
203 Potentilla freyniana Bornmueller IYNRNYTFTY
204 Prunus maximowiczii Ruprecht I~ r I

205 Prunus nipponica Matsumura var. kurilensis (Miyabe) Wilson ~— FL~%27 7 il
206  Prunus padus Linnaecus TV ) OUI AT

207 Prunus sargentii Rehder ~ A4 Yv~W¥7 7, =/ v~¥r 7

208 Rosa davurica Pallas Y~/ NvT A, BT77 hANT A 2

209  Rubus crataegifolius Bunge J~AFH

210  Rubus idaeus Linnaeus subsp. melanolasius Focke A FF

211  Rubus parvifolius Linnaeus FTUT A FT

212 Rubus pseudo-japonicus Koidzumi bATITAF

A 2

213 Samguisorba tenuifolia Fischer ex Link form. alba (Trautvetter et Meyer) Kitamura 74 AR/mU LEay

214 Sorbaria sorbifolia (Linnaeus) A. Braun var. stellipila Maximowicz ~ A#FF¥FF b~ K

215 Sorbus alnifolia (Siebold et Zuccarini) K. Koch, ap. Miquel TAR¥F
216 Sorbus americana Marshall ex Willdenow subsp. japonica (Maximowicz) Kitamura FTF o~ K B
217 Spiraea japonica Linnaeus fil. EY Al 2

218 Spiraea salicifolia Linnaeus KPR TV
219 Rosaceae sp. NI R O—FE

Leguminosae < AT

220 Amphicarpaea edgeworthii Bentham var. japonica Oliver Y7~ A
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221  Desmodium podocarpum De Candolle subsp. oxyphyllum (De Candolle) Ohashi var. mandshuricum Maximowicz
Y7NF

222 Indigofera decora Lindley ~— =7 7% oA 2

223 Lespedeza bicolor Turczaninow Yoo, =V YvenF

224 Maackia amurensis Ruprecht et Maximowicz subsp. buergeri (Maximowicz) Kitamura AXT LV a

225 Pueraria lobata (Willdenow) Ohwi 7 X Al 2

226  Robinia pseudo-acacia Linnaeus NV PR A

227 Trifolium pratense Linnaeus 57 HF > A 74

228  Trifolium repens Linnaeus ay A

229 Vicia amoena Fischer ex Seringe, ap. De Candolle YIVT VR

230 Vicia cracca Linnaeus THTY

231 Vicia unijuga A. Braun F T UNF

Geraniaceae J0Y9E

232 Geranium thunbergii Siebold et Zuccarini ex Lindley et Paxton g vavga

233 Geranium wilfordi Maximowicz IV T R
Oxal idaceae HBINZF

234 Owxalis fontana Bunge TR F A H NI

Rutaceae ThUHR
235 Phellodendron amurense Ruprecht var. sachalinense Fr. Schmidt [=R=PAVE AV S
Buxaceae V7 E

236  Pachysandra terminalis Siebold et Zuccarini TyxVU
Anacardiaceae 7L F

237 Rhus ambigua Lavallee ex Dippel VAT
Celastraceae iV S 5 2

238  Celastrus orbiculatus Thunberg ex Murray var. strigillosus (Nakai) Makino ~ -f XY /LT A E K&

239  Euonymus alatus (Thunberg) Siebold ~ =3/%F
240 Euonymus alatus (Thunberg) Siebold form. ciliato-dentatus (Franchet et Savatier) Hiyama A=
241  Euonymus fortunei (Turczaninow) Handel-Mazzetti VL% B

242 Euonymus oxyphyllus Miquel PNV

243 Euonymus sieboldianus Blume var. sanguineus Nakai B hyva
Staphyleaceae = W/\YXF

244 Staphylea bumalda (Thunberg) De Candolle IVARTYF

Aceraceae HITFHE

245  Acer ginnala Maximowicz ~ A7 aXH =TT
246  Acer japonicum Thunberg ex Murray ~ \UF U7 B
247  Acer miyabei Maximowicz VARl e
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248 Acer mono Maximowicz subsp. Mono ALY

249 Acer mono Maximowicz subsp. mayrii (Schwerin) Kitamura TAAZY
250 Acer negundo Linnaeus crVan)hxs, 7 RaxT b2
251  Acer palmatum Thunberg subsp. matsumurae Koidzumi YvEIY

Hippocastanaceae fF/ R
252 Aesculus turbinata Blume cF %
Balsaminaceae V1) TRV E

253 Impatiens noli-tangere Linnaeus SRS
254 Impatiens textori Miquel YYTRYY

Rhamnaceae o AE RETHE

255  Rhamnus japonica Maximowicz var. japonica TR UAERF
Vitaceae TEoR

256  Vitis coignetiae Pulliat ex Planchon Y~7 FKv

Tiliaceae F/ xFH

257 Tilia japonica (Miquel) Simonkai DA
258  Tilia maximowicziana var. yesoana FAURLA V2 oA 2

Actinidiaceae <A % EFR

259 Actinidia arguta (Siebold et Zuccarini) Planchon ex Miquel Al
260 Actinidia kolomikta (Maximowicz et Ruprecht) Maximowicz NGt Bl
261 Actinidia polygama (Siebold et Zuccarini) Planchon ex Maximowicz vHZE 22!

Guttiferae FEFXFUVIHEH

262 Hypericum ascyron Linnacus rNEx VW
263 Hypericum erectum Thunberg ex Murray var. erectum FrFI VD

Violaceae A LH#

264 Viola acuminata Ledebour T ) ETFIYHRAI L

265 Viola grypoceras A. Gray HFVRAI

266  Viola hirtipes S. Moore HrI7AI

267  Viola hondoensis W. Becker et H. Boissieu THAAIV
268  Viola mandshurica W. Becker AV

269 Viola verecunda A. Gray var. verecunda YAHRAI L

Thymelaeaceae T F 3945 H
270  Daphne pseudo-mezereum A. Gray subsp. jezoensis (Maximowicz) Hamaya TV F=URX
Elaeagnaceae g%

271  Elaeagnus multiflora Thunberg ex Murray var. horfensis (Maximowicz) Servettaz N7
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Onagraceae T hNFFHE

272 Chamaenerion angustifolium (Linnaeus) Scopoli YrxET s Bhil

273 Circaea quadrisulcata (Maximowicz) Franchet et Savatier TYIRGV Y, B =HT
274 Epilobium cephalostigma Haussknecht AT T3 F

275  Oenothera biennis Linnaeus ~ A~ 3 A 74

Araliaceae HaxFHE

276 Acanthopanax divaricatus (Siebold et Zuccarini) Seemann 7Y~ 17 2 ¥
277 Acanthopanax senticosus (Ruprecht et Maximowicz) Harms =y ya¥
278 Aralia cordata Thunberg ZaN

279  Avralia elata (Miquel) Seemann 27 /%

280 Kalopanax pictus (Thunberg) Nakai U ¥V

Umbel | iferae R

281 Awngelica genuflexa Nuttall ex Torrey et Gray FA N F 2y

282 Angelica genuflexa Nuttall ex Torrey et Gray var. multinervis (Koidzumi) Hiroe RN T2y
283 Amngelica sachalinensis Maximowicz ex Fr. Schmidt, ap. Maximowicz v auA 7Y

284 Angelica ursina (Ruprecht) Maximowicz ~ =Y =7, =Y =27

285 Chamaele decumbens (Thunberg ex Murray) Makino v hy VY

286  Cryptotaenia canadensis (Linnaeus) De Candolle subsp. japonica (Hasskarl) Handel-Mazzetti IUN
287  Heracleum lanatum Michaux subsp. Lanatum FF N NFT R

288  QOenanthe javanica (Blume) De Candolle & U

289  Osmorhiza aristata (Thunberg ex Murray) Rydberg YT=rvv

290 Sanicula chinensis Bunge v~/ YN

291 Torilis japonica (Houttuyn) De Candolle ¥ 727

Cornaceae S REH

292 Cornus controversa Hemsley ex Prain I A

Sympetal ae EFRTEHEY

Pyrolaceae AFNYI VIR

293 Pyrola asarifolia Michaux var. purpurea (Bunge) Fernald ~ X=/\FA F¥ 7 oAl
Ericaceae A%

294 Rhododendron albrechtii Maximowicz AT HFY A4V Yy, ATV 4 Bl

295 Rhododendyon brachycarpum D. Don ex G. Don ~ 7%y 7 )7 EZin

296 Rhododendron dauricum Linnacus — TY ATV VY b2

297  Rhododendron obtusum (Lindley) Planchon var. kaempferi (Planchon) Wilson vy P2 2i!
298  Tripetaleia paniculata Siebold et Zuccarini N B

Primulaceae /A AL )

299  Lysimachia clethroides Duby, ap. De Candolle X T A&
300 Lysimachia thyrsiflora Linnaeus YIrX 7 /4
301 Lysimachia vulgaris Linnaeus subsp. davurica (Ledebour) Tatewaki VAR e
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302 Primula japonica A. Gray 7V Vv T 2

303 Primula jesoana Miquel subsp. pubescens (Takeda) Kitamura ~— =Y A A% 27 7V ThH 2
304 Primula sieboldi E. Morren 27 Vv Al

305 Tvientalis europaea Linnaeus Vsl VIRV HhH

Styracaceae I3/ %%

306 Styrax obassia Siebold et Zuccarini =~ /N7 U IR hE

0Oleaceae EOEAH

307  Fraxinus lanuginosa Koidzumi form. serrata (Nakai) Murata 7 4 % € i
308 Fraxinus mandshurica Ruprecht var. japonica Maximowicz YFHE

309 Ligustrum obtusifolium Siebold et Zuccarini ARE ) * B

310 Syringa reticulata (Blume) Hara ~— /¥ FA

Gentianaceae ) Rof

311 Gentiana triflora Pallas T U K7 Tt 2
312  Gentiana zollingeri Fawcett 77V Ry
313 Menyanthes trifoliata Linnaeus N A eI

Asclepiadaceae HH A EFt

314 Cynanchum caudatum (Miquel) Maximowicz A=~
315 Metaplexis japonica (Thunberg ex Murray) Makino HIAAE

Convolvulaceae b JLHFF

316 Cuscuta japonica Choisy, ap. Zollinger ~ FF L X7

Polemoniaceae /N / JF

317  Polemonium caeruleum Linnacus subsp. yezoense (Miyabe et Kudo) Hara ~ =Y/} /7 b2
Boraginaceae LZHxFH

318 Mpyosotis alpestris F. W. Schmidt U A LT
319 Symphytum officinale Linnaeus ElLAY Yy

Labiatae VE

320  Ajuga shikotanensis Miyabe et Tatewaki YV ayy B 2

321 Clinopodium chinense (Bentham) O. Kuntze subsp. grandiflorum (Maximowicz) Hara var. shibetchense (Leveille)
Koidzumi Y~ 7~

322 Clinopodium sachalinense (Fr. Schmidt) Koidzumi Nt a7 P AV

323  Glechoma hederacea Linnaeus subsp. grandis (A. Gray) Hara xR
324 Isodon inflexus (Thunberg ex Murray) Kudo Yoo

325  Lycopus lucidus Turczaninow 3 H %

326 Lycopus maackianus (Maximowicz ex Herder) Makino E A ER

327  Lycopus uniflorus Michaux ~~ T 113

328  Prunella vulgaris Linnaeus subsp. asiatica (Nakai) Hara IR TH
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329  Scutellaria dependens Maximowicz b A IF
330 Scutellaria pekinensis Maximowicz var. ussuriensis (Regel) Handel-Mazzetti ~ =Y ZYF IV U

Scrophulariaceae T2/ NTHFE

331  Veronicastrum sibiricum (Linnaeus) Pennell var. yezoense Hara ~— T 7 5 A V7
Orobanchaceae /\< ™ YAREl

332 Phacellanthus tubiflorus Siebold et Zuccarini FIRAI YR

Phrymaceae NI KO YHFEL

333 Phryma leptostachya Linnaeus subsp. asiatica (Hara) Kitamura TRV
Plantaginaceae ##A/\a#f}

334 Plantago asiatica Linnaeus F A=

Rubiaceae 7 hF

335  Galium boreale Linnaeus var. kamtschaticum Maximowicz ex Herder ITVXXHY
336  Galium dahuricum Turczaninow ex Ledebour var. dahuricum NN

337  Galium pseudo-asprellum Makino FHN )X LT T

338  Galium trifloriforme Komarov FT TN NT T

Caprifoliaceae RA HXS%

339  Lonicera chrysantha Turczaninow ex Ledebour FhuTUH=

340  Sambucus racemosa Linnaeus subsp. kamtschatica (E. Wolf) Hulten Ty =YL=z
341 Viburnum opulus Linnaeus var. calvescens (Rehder) Hara YN

342  Weigela hortensis (Siebold et Zuccarini) K. Koch S =Y B

Adoxaceae L7 vos
343 Adoxa moschatellina Linnaeus vy
Valerianaceae A X+ I F

344  Patrinia scabiosaefolia Fischer ex Treviranus FIF=v A 2

345 Patrinia villosa (Thunberg ex Murray) Jussieu Fhaxy
Campanulaceae ¥ 3%
346 Adenophora triphylla (Thunberg ex Murray) A. De Candolle subsp. aperticampanulata Kitamura

VY AA= T
347 Codonopsis lanceolata (Siebold et Zuccarini) Trautvetter VIN=T v, VAT

Compositae o

348 Adenocaulon himalaicum Edgeworth J T ¥

349 Anaphalis margaritacea (Linnaeus) Bentham et Hooker fil. subsp. angustior (Miquel) Kitamura et Hara
</ Nz

350 Artemisia montana (Nakai) Pampanini A4 3 EF
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357
358
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361
362
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364
365
366

367
368

369
370
371
372
373
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Aster ageratoides Turczaninow subsp. ovatus (Franchet et Savatier) Kitamura var. yezoensis Kitamura et Hara
V) arsxy
Aster glehni Fr. Schmidt var. glehni =V Id<F

Aster novae-angliae Linnaeus  %/3U ) X7 B 2
Aster novi-belgii Linnaeus 7P ¥ ot 2

Aster scaber Thunberg DAt o
Bidens frondosa Linnaeus 7 A U ¥ 227

Cacalia auriculata De Candolle var. kamtschatica (Maximowicz) Matsumura IIavxl
Cacalia hastata Linnaeus subsp. orientalis Kitamura AT AV
Carpesium triste Maximowicz N e @l A=

Chrysanthemum leucanthemum Linnaeus TIUAXY

Cirsium hetianum Koidzumi ~ TV v~<7 %3

Cirsium kamtschaticum Ledebour ex De Candolle subsp. pectinellum (A. Gray) Kitamura TV Y UTHI
Erigeron annuus (Linnaeus) Persoon EAVa Ay

Eupatorium chinense Linnaeus var. simplicifolium (Makino) Kitamura v 3 RY

Hieracium umbellatum Linnaeus YRR

Ixeris dentata (Thunberg ex Murray) Nakai var. a/biflora (Makino) Nakai form. amplifolia (Kitamura) Hiyama
FA NS =TT F

Lactuca raddeana Maximowicz var. elata (Hemsley) Kitamura Y=

Petasites japonicus (Siebold et Zuccarini) Maximowicz subsp. giganteus (Fr. Schmidt) Kitamura
TXET X

Picris hieracioides Linnaeus subsp. japonica (Thunberg ex Murray) Krylov ayy Y
Rudbeckia laciniata Linnaeus var. hortensis Bailey ~— V=¥ ¥4 F v I vy

Senecio cannabifolius Lessing NIV U

Solidago gigantea Aiton var. letophylla Fernald FEXTOLTF T

Solidago virgaurea Linnaeus subsp. asiatica Kitamura TX/ XUV Y

Taraxacum hondoense Nakai ex H. Koidzumi TR RN

Taraxacum officinale Weber A I UH KRR
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Abstract

The purpose of this paper was to verify the stability of consumers’ evaluations of
food safety by conducting the identical choice experiments questionnaire survey at the
same site two different times. The two surveys, measuring the consumers’ evaluations
of beef derived from cattle fed in accordance with improved food safety measures were
conducted in January 2003 (n = 83) and March 2004 (n = 369) in Kiyota ward of Sapporo
city in Hokkaido, Japan. A comparison of the results of the two surveys suggests that
social issues related to the choice experiment questions can significantly influence

the consumers’ inferred values for food safety on the basis of the questions

Key words: beef, food safety, consumers’ evaluation, stated preference methods, choice
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Introduction

Increasing public attention has been paid focused on food
safety issues, and this has increased studies on Japanese
consumers’ evaluation of food safety through stated
preference methods (e.g., Aizaki et al. 2004, 2006, 2007,
2008; Hosono 2004; Iwamoto et al. 2004; Managi et al.
2008; Otani et al. 2004; Sato et al. 2001; Sawada et al.
2008; Peterson et al. 2004). With the exception of some
studies (e.g., Iwamoto et al. 2004; Peterson et al. 2004;
Aizaki et al. 2008), almost all the studies have focused on
consumers located in a single site and at a specific time.
Therefore, the stability of the consumers’ evaluations that
were measured has not yet been discussed. In order to
examine this issue, this paper compares data collected
at the same site in 2003 (Aizaki et al. 2004) and 2004.
A comparison of the results revealed that consumers’
evaluations of beef derived from cattle fed in accordance

with improved food safety measures were stable.

MATERIALS AND METHODS

Data

In January 2003 (Aizaki et al. 2004) and March 2004,
two surveys for measuring consumers’ evaluations of beef
derived from cattle fed in accordance with improved food
safety measures were conducted in Kiyota ward in the
city of Sapporo in Hokkaido, Japan. In March 2004, the
questionnaire survey was mailed to 1,000 households that
were randomly selected from a list of registered voters
in Kiyota ward. Of these, 384 households returned the
survey by mail. Since the responses of 15 households were
incomplete, a sample size of 369 households was finally
considered valid for analysis. Although the aim of this
paper is to compare the data collected in 2004 with that
collected in 2003 by Aizaki et al. (2004), the latter includes

sample households randomly selected from the list of
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register of voters in Kiyota ward (of the 300 households
that were mailed the survey, 83 were valid samples) and
the city of Obihiro in Hokkaido (of the 300 households
that were mailed the survey, 82 were valid samples). In
order to match the conditions as best as possible when
comparing the two results, households from Kiyota ward
were extracted from the data collected by Aizaki et al.
(2004) and re-analyzed using an empirical discrete choice

model, which is described later in this paper.

Choice experiment questions for evaluating beef

The two surveys conducted in 2003 and 2004

used identical choice experiment questions asking the
respondents to choose their most preferred alternative from
among four beef products; a “none of these” option was
also provided (Fig. 1). Each beef alternative had three
attributes: type of beef (country of origin), type of feeding,
and price per 100g. The type of beef (country of origin)
attribute was given as an alternative specific attribute;
the four beef alternatives were “domestic Wagyu beef,”

and “US

“domestic dairy beef,”  “Australian beef,”

beef” in the same order from left to right in each choice
experiment question. The type of feeding had two levels:
“Conventional” and “Safe.” The former implies that
the beef is derived from cattle fed conventionally and, of
course, is safe for consumption as per the Japanese food
safety regulations at the time the surveys were conducted.
The latter implies that the beef is assumed to be derived
from cattle fed in accordance with the newly introduced
food safety measures; it is hereafter called S beef” (Fig.
2). Although S beef is a hypothetical type of beef, each of
the conditions that the beef needs to satisty in order to be
certified as S beef(Fig. 2), has been implemented in Japan.
Table 1 shows the choice sets, except for the “none

of these” option, used in the questionnaire conducted in

2004; each respondent was asked ten choice experiment

questions. On the other hand, each respondent was asked
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eight choice experiment questions in the 2003 survey (see
Aizaki et al. 2004 for details). The choice sets used in 2003
and 2004 were created using the Microsoft Excel macro
program (Sato et al. 2001) with a design method based on

the D-efficiency criterion (Zwerina et al. 1996).

Empirical discrete choice model

According to the random utility theory, respondent
n is assumed to select the alternative that provides the
greatest utility from among five alternatives — the
domestic Wagyu beef, domestic dairy beef, Australian
beef, US beef, and “none of these” options in the choice

experiment questions. The systematic component of the

Please circle one of four types of beef for yakiniku listed below that you would like to purchase.

Circle one — 1 2 3 4 5
Type of beef Domestic Domestic Australian US None
(Country of origin) Wagyu beef dairy beef beef beef of
Type of feeding Conventional Safety Conventional Safety these
Price per 100g 398 yen 348 yen 178 yen 148 yen

Fig. 1. An example of choice experiment questions

chemicals in the field or postharvest.)

be traced.

that the disclosed information is true.

safety of S beef is costly.

A retail store that you trust is assumed to have begun purchasing from a specific
beef producer. The beef is assumed to be produced under the following guidelines.
1) The beef is derived from cattle at a cattle ranch operated directly by the beef
producer, where hygiene management is well implemented, medicines such as
antibiotics are used as little as possible and safe fodder is given to the cattle.
(Safe fodder is fodder that does not contain any meat bone meal and genetically

modified crops at all and is derived from crops grown without agricultural

2) The history of the cattle, from its birth place to the slaughterhouse, and the

course of the beef from the slaughterhouse to the retail store is recorded and can

3) Information for the individual identification of cattle, information about the
feeds and pharmaceutical use, and the result of the BSE test are open to public
inspection either at a retail shop or via the Internet.

4) It is guaranteed, through a DNA test or the attestation of a third party organization,

The beef is called S beef” as follows. The price of S beef is assumed to be higher

than that of non-S beef (conventional beef) since the measures to guarantee the

Fig. 2. Explanation of beef derived from cattle fed according to improved food

safety (S beef) measures
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Table 1. Choice sets of the survey, excluding the “none of these” option

Question  Type of Type of  Price per Question  Type of Type of  Price per
beef feeding™ 100g beef feeding™ 100g
1 1 0 398 yen 6 1 0 598 yen
1 2 1 348 yen 6 2 1 398 yen
1 3 0 178 yen 6 3 1 98 yen
1 4 1 148 yen 6 4 0 78 yen
2 1 1 498 yen 7 1 1 348 yen
2 2 0 398 yen 7 2 0 248 yen
2 3 0 178 yen 7 3 0 98 yen
2 4 1 148 yen 7 4 0 178 yen
3 1 0 298 yen 8 1 0 448 yen
3 2 1 198 yen 8 2 0 148 yen
3 3 0 148 yen 8 3 0 178 yen
3 4 0 98 yen 8 4 1 98 yen
4 1 1 298 yen 9 1 0 398 yen
4 2 0 198 yen 9 2 0 198 yen
4 3 1 98 yen 9 3 1 248 yen
4 4 0 158 yen 9 4 1 178 yen
5 1 0 598 yen 10 1 0 398 yen
5 2 0 178 yen 10 2 0 178 yen
5 3 1 128 yen 10 3 1 198 yen
5 4 1 98 yen 10 4 0 178 yen

*0 and 1 denote “conventional” and “safety,” respectively.

utility of respondent 7 for choosing beef 7 is as follows
(the systematic component of the utility for the “none of
these” option is normalized to zero):

Vin = ASCi + bSi SAFETYin + bP: PRICEa
where 7 denotes the type of beef (1 = domestic Wagyu
beef, 2 = domestic dairy beef, 3 = Australian beef, 4 =
US beef); ASCi represents an alternative-specific constant
for each type of beef ¢ relative to the “none of these”
option; bSi is a coefficient of SAFETY i that takes the value
of 1 if beef 7 is derived from the cattle fed in accordance
with improved food safety measures (S-beef) and otherwise
takes the value of 0; and bri is a coefficient of PRICEin,
which is the price of beef 1.

In this paper, a random parameters logit (RPL) model
(Train 2003) based on the aforementioned systematic
component of utility was applied. The reason for using
this model was that it is able to estimate the distribution
of coefficient (mean and standard deviation [s.d.]) and
individual (respondent) specific

provide parameter

estimates.; therefore, it was able to capture the differences
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in the respondents’ evaluation of beef attributes. Each
coefficient of attributes including ASCi was assumed to
be normally distributed. Further, the reason why the
coefficient PRICEin was also randomly distributed was
that there was the possibility of US beef being rejected
— no matter how cheap it may be, I do not want to
purchase US beef attitude — since a bovine spongiform
encephalopathy (BSE) — positive cow in the United States
was first discovered in December 2003, and consequently,
Japan suspended the import of US beef (Aizaki et al.
2006).

The empirical discrete choice model was estimated
using a simulated maximum likelihood estimation method
included in NLOGIT Version 3.0, by Econometric

Software, Inc.

Scales of consumers’ evaluation of beef and beef

attributes

The following two values were measured as the

consumers’ evaluations of beef and beef attributes.



Manabu SAWADA, Hideo AIZAKI, Kazuo SATO and Toshiko KIKKAWA

Willingness-to-pay (WTP) for beef ¢ derived from

cattle fed conventionally (WTP of conventional

beef) = - ASGi / bpi

Marginal willingness—to—pay (MWTP) of S beef =

—bSi / bri
The former is calculated based on the assumption that all
the five alternatives including the “none of these” option
have the same magnitude of the systematic component of
utility, that is, the choice probability of each alternative is
the same. However, since the share of each alternative in
the actual beef market is not the same, the WTP for ASCi
may differ from the price of beef 7 in the real market. The
latter shows the consumers’ added value of S beef ¢ as
compared to conventional beef Z when the other conditions
were constant. These (M)WTPs for a representative
individual are calculated using mean parameter estimates.
Similarly, (M)WTPs for respondent 7 can be calculated

using individual-specific (respondent) parameter estimates.

RESULTS AND DISCUSSION

Table 2 indicates the random parameters logit model
estimates. Coefficients that were not significantly different
from zero at the 10% level were as follows: in 2003, the
mean of ASC for US beef (ASC4 ), the mean of S beef
for domestic Wagyu beef (SAFETY1 ), the standard
deviation (s.d.) of S beef for Australian beef (SAFETY3 ),
and the mean price of Australian beef (PRICE3); in 2004,
the mean and s.d. of ASC for US beef (ASC4 ) and the
mean of S beef for US beef (SAFETY4 ). Since individual-
specific parameter estimates may be significant even if the
mean and s.d. corresponding to them are not significant,
a specification of the empirical mode was not modified.

Table 3 shows a representative individual’s WTP of
conventional beef and the MWTP of S beef. Since the

mean price of Australian beef was not significant in 2003,
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the (M)WTPs for Australian beef in 2003 were unstable
(the 90% confidence intervals for Australian beef were
relatively larger than those for the other types of beefs).
One of the main features of (M)WTPs was that the WTPs
of conventional US beef in both 2003 and 2004 were
relatively lower than those of conventional beef for the
other types of beef. Another feature was that the MWTP
for S beef of domestic Wagyu beef in 2004 was significant,
while this was not the case in 2003; MWTP for S beef
of US beef in 2004 was not significant, although it was
significant in 2003.

Table 4 displays the classification of respondents
based on the sign condition of each of the individual
parameter estimates. Changes from the results in 2003 to
the results in 2004 are summarized as follows: the ratio
of the respondents who had a negative ASC for US beef
(ASC4 ) increased from 13.3% to 89.2%; the ratio of the
respondents who had a positive coefficient of SAFETY
for domestic Wagyu beef (bS1 ) increased from 38.6% to
86.7%; the ratio of the respondents who had a negative
coefficient of SAFETY for US beef (bS4 ) increased from
9.6% to 68.0%. A similar trend was observed in the
percentiles of the individual (M)W'TPs (Table 5).

One of the factors that had a great impact on the
estimates of the present study, during the two questionnaire
survey periods (from January 2003 to March 2004), seems
to be the suspension of imports of US beef in December
2003 when a BSE-positive cow was first discovered in the
United States. Our results suggest that this issue caused
Japanese consumers to express a strong anxiety about the
safety of US beef and to evaluate the hypothetical measures
for producing safe beef (S beef), which are also assumed to
have been taken in Japan and Australia, very poorly. This
study implies Japanese consumers are relatively aversive
to risks related to the safety of beef (Schroeder et al. 2007;
Sawada et al. 2008) and have the tendency to adopt the

attitude that domestic foods are safer than imported foods
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Table 2. Random parameters logit estimates

Independent 2003 2004
variables Estimate S.E. p Estimate S.E. p
ASC1 mean 16.8829  2.4835 0 10.5073 0.633 0
s.d. 1.7714  0.5028 0 1.286 0.1872 0
ASC2 mean  6.7462 0.744 0 4.4472 0.2529 0
s.d. 3.6312  0.4309 0 2.4191 0.1448 0
ASC3 mean  1.6373  0.9195 0.08 1.8196 0.264 0
s.d. 2.7236 0.379 0 2.5405 0.2108 0
ASC4 mean  0.8444  0.9893 0.39 -0.0982 0.3868 0.8
s.d. 1.8364 0.434 0 0.1302 0.2336 0.58
SAFETY1 mean -1.2324  0.8137 0.13 1.8713 0.2485 0
s.d. 5.9499 1.0524 0 2.5462 0.2707 0
SAFETY2 mean  5.3165  0.8545 0 2.4849 0.2365 0
s.d. 4.2784  0.6976 0 4.2556 0.2551 0
SAFETY3 mean  1.6766  0.3661 0 1.041 0.1497 0
s.d. 0.566  0.5419 0.3 1.3729 0.1961 0
SAFETY4 mean 1.372  0.4564 0 -0.3868 0.4611 0.4
s.d. 2.3503  0.6258 0 4.8114 0.4803 0
PRICE1 mean -0.0436  0.0066 0 -0.0349 0.002 0
s.d. 0.0209 0.003 0 0.0143 0.0008 0
PRICE2 mean -0.0228  0.0029 0 -0.0115 0.001 0
s.d. 0.014  0.0025 0 0.0085 0.0006 0
PRICE3 mean -0.0069  0.0047 0.14 -0.0141 0.0016 0
s.d. 0.016  0.0027 0 0.0121 0.0014 0
PRICE4 mean -0.0227  0.0062 -0.0149 0.0031 0
s.d. 0.0197  0.0032 0 0.0129 0.0016 0
Log likelihood at zero -1,068.667 -5,938.826
Log likelihood at convergence -653.548 -3,502.721
McFadden’s R-square 0.366 0.406
Number of respondents 83 369
Number of observations 664 3,690

(Aizaki et al. 2004; Sato et al. 2005). This tendency might
be one of the factors that influenced Japanese consumers’
severe evaluations of US beef after the discovery of the
BSE-positive cow in the United States.

In addition, our results indicate there is the possibility
that social issues related to the choice experiment questions
significantly influenced consumers’ evaluations of food

safety on the basis of the questions. Information on the
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consumers’ evaluations of food safety through the choice
experiment questionnaire surveys under various social
conditions is very important for the implementation of a
cost-benefit analysis of measures related to food safety.
The variation of consumers’ evaluations of food safety
in relation to social situations should be highlighted as a

future research topic.
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Table 3. Representative individuals’ (M)WTPs of beef and beef attributes

2003 2004

WTP of conventional beef
Domestic Wagyu beef*** 387 301
[365, 414] [289, 314]
Domestic dairy beef*** 296 386
[265, 332] [352, 427]
Australian beef* 236 129
[17, 553] [111, 147]
US beef 37 -7
[-51, 85] [-67, 28]

MWTP of S beef

Domestic Wagyu beef*** -28 54
[-61, 2] [41, 66]
Domestic dairy beef 233 216
[177, 302] [187, 250]
Australian beef* 241 74
[-688, 1,491] [53, 100]
US beef** 60 -26
[24, 130] [-83, 25]

wrx k% denote that the difference between the values in 2003 and 2004 is significant from
zero at the 1%, 5%, and 10% levels, respectively (Poe et al. 2005).
Figures in parentheses are the lower and upper 90% confidence intervals of the (M)WTP

estimated from a bootstrap sample size of 2,000 (Krinsky et al. 1986).

Table 4. Number of respondents classified by the sign condition of individual specific parameter estimates

Year  Sign ASCi bSi bPi
i=1 1=2 1i=3 1i=4 i=1 i=2 i=3 1=4 i=1 1i=2 1=3 1=4
2003  Positive (N) 83 83 67 72 32 71 83 75 14 3
(%) 100 100  80.7 86.7 38.6 85.5 100 90.4 16.9 3.6
Negative (IN) 0 0 16 11 51 12 0 8 83 83 69 80
(%) 0 0 19.3  13.3 61.4 145 0 9.6 100 100 83.1 96.4
2004 Positive (N) 369 363 314 40 320 285 326 118 0 11 14 17
(%) 100 98.4 85.1 10.8 86.7 77.2 88.3 32.0 0 3.0 38 46
Negative (N) 0 6 55 329 49 84 43 251 369 358 355 352
(%) 0 1.6 149 89.2 13.3 22.8 11.7 68.0 100 97.0 96.2 95.4
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Table 5. Percentiles of each (M)WTP

Percent WTP of WTP of WTP of WTP of
point* conventional conventional conventional conventional US
domestic Wagyu domestic dairy Australian beef beef
beef beef

2003 2004 2003 2004 2003 2004 2003 2004
Min 212 172 57 -13,378 -2,716  -6,736 -425 -1,288
1% 226 186 85  -4,742 -2,245 -688 -247 -355
10% 252 222 119 79 -339 -69 -8 -26
30% 325 311 328 301 74 116 28 -6
90 % 686 951 768 1,534 345 463 386 -1
99 % 1,905 1,810 1,555 6,557 1,199 1,927 4,767 35
Max 2,017 1,996 2,438 11,090 1,401 8,569 12,360 174

MWTP of S beef MWTP of S beef MWTP of S beef MWTP of S beef

for domestic for domestic for Australian for US beef

Wagyu beef dairy beef beef

2003 2004 2003 2004 2003 2004 2003 2004
Min -489 -703 -939 -9,796 -3,146 -9,546 -3,745 -5,829
1% -341 -507 -719 -198 -1,636 -716 -874 -1,177
10% -199 -4 -32 -49 -278 -24 -4 -316
50 % -25 40 144 167 85 59 58 -98
90 % 121 198 590 1,235 255 307 575 548
99 % 241 328 1,216 7,095 993 1,930 2,615 2,553
Max 298 448 2,363 8,468 1,714 5,990 7,795 23,658

* Each of the individual-specific (M)WTPs are permuted in ascending order, and each value located in each percent point is

indicated.
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L, BEEITH 28 & Uiz, ANEFIL(1991) #5812, =Y
F XU XOIEEBET LRWRIR20°CHIH O & &2
HEEAT IR o7,

-
—
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T (A1~A8 : AR X, B1I~B7 : IFAEEK)

BAZERAE

FRBEXIZ 5 X 5n DHFEREZHE L, LLFOHEE
WZOWTHEZATIR > 7z,
bii2h 17

/NP - IR (1991) 72 E 2B EIT, T X DITEIRL
72 10fE DS BRO FEIATE (' 5 AT, HBAREE 45),
ZERtSdS K OVRZERROD P (em ; AT, ZEBRE &%)
ZEH L7, BlR S (2006) 2 2E1Z, TERSHIAICHR G
NTWDEDEBETRETFRE L, A¥EE & HIZEH
L7-.
HEE
RENTEAROTZ GG L, FARMRE JOEARED



A & ILAREE S OARRE w8 1T D = % v F oA BB EE

& DOREREE (%) % 9 HICitsk L7z,

RE
EBRDZERRN, SOTHRE (C), i, RIKE
ER IO Y XU FOIEHEMET 9 520°C CNEFL
1991) % ERl-o72[mlEE% 6 A~10H £ CENEiitsk Liz.
HEIIRZ VT =2 a T—%2 [, F—F OREIT
RO RED~ B 3 IR TTT 72 o 7.

T — 3 AT

RIS 5N A TR 572, Mann-Whitney
UtiExa HWT, 228N, ShoiREHEE, HFHEE B X
OEHAREOMEFEEZERX L IERK TR L. &
72, x2BREEZAOCTHXOMAZ L L. RIZ, %
NENORBEIZBWTEBEAEN S bV BIR & AR,

EERI (E R E 23 IR R RX) 2 BAE S L L CEM
ST ZATIR o T

IREEICEE L CiE, AR L OFEIRE, KeiikE,
BARIRE 5 L 020°C % L[> 7= [E1% %, Mann-Whitney
D URGEZ IV TZERRN & 2258 & T, g Lz,

S

TLA Ny TEICK B EKRERAE
EZISTEXD 5 b, ALK AI~A8D 8 X, FEARKX
[EBI~BTD 7 X ToHh -7 (F 1). BIXTIT9 HRIHIC
—JER IR L AR LAY, 2 OO TR S
IR lolzbls, EAEER TR < —RE R A fE RIS
LXorborHiel, FEBXE L.

#1. WEXZLOBEIREL
) X
AT PR
A2 A3 A4 A5 A6 A7 A8 Bl B2 B3 B4 B5 B6 B7
7 H wiii + + + - + - + + - - - - - - -
TH#%E + + + - - - + + - - - - - - -
8 H mijHA - + + + + + + + - - - - - - -
SHEH  + + + + + + + + - - - - - - -
OH R+ + + + + + + + + - - - - - -
IR BH - + + + + + + + - - - - - - -
HIIBERLHY - IRERLARL
W Urtica thunbergiana, X v = ¥ ¥ Sasa nipponica T
RIRERHAE ol ERXEHERKT, EARKOMEBERIZH
Hufz BEFALNRP- T3 (F 3 5 P>0.05), AT

AR EFLERXDOMT, SR L OZEREEIC
ARERETH NN o123 (P >0.05), 2R P <
0.01) 8 L O¥E8EEL (P <0. 001) TR KICB W THEIC
%<, WA (P <0.05) [ THELKICEWTHEILE
Mot (F2).

A

A KIS WD THERS S U 7c BRI BLRIL, V2,

B> A Carex morrowii, 7 > % Y U Pachysandra

terminalis, /~> 2> v Senecio cannabifolius, A 7 7
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WY nAHEN =6, x2=92.15 R2 =0.043, P <
0.0001), BRIV, NV, L7798
FOrofn£<, FEBRKICH RS, 7yXF YUk
FOI v a P RLhhoio(F4).
mE

T =X u A —OEIZ LY
CABDZEFRNIRIE DT — X 1IBRA Lz, AR LA
BRIZBWT, ZERNOFEERE, Seihke, SARRE

BLU20CE B - 2FHUE, MK THEZENA LI

HMTE R o7 MdB X



FAWBEE - A

x2. ARKEFERKIZET HHIEHE Ok

i AR (n=8) AR (n=7)
AHlTE H P %
mean SD min max mean SD min max
LA (') 0.07 0. 06 0.02 0.19 0. 04 0.03 0.01 0.19 0. 270
Ze B 12.00 2.14 9 16 5.42 1.81 3 8 <0.010
ZePRTERE (cm)  39. 15 9.16 25. 36 55. 94 29.61 9.11 15.75 44. 83 0.120
T EHEL 20. 63 15. 02 2 42 36. 43 6. 08 31 46 <0. 050
PR v 50. 00 8.33 34 58 28. 43 9.11 11 40 <0.001
*Mann-Whitney @ U 2 E
# 3. ARXEIIFERXKIZBIT D ERSKEOM R
o A BIX (n=8) FEAEBIX (n=7)
FHIE A P
mean SD min max mean SD min max
FREROMEGEHE (%)  54.50  17.21 25 75 52.43  26.08 14 90 0. 86
*Mann-Whitney @ Ut
Fd., BMEAFET LOkE
BT
AR/ FIFERX —— - - N - - P
AT TV AT ATIY NIV Ivay FoM
ERX 32.52 -17.83 -35.24 12. 29 6. 88 -5. 48 6.97
<0. 0001
AR -32. 52 17.83 35.24  -12.29 -6. 88 5.48 -6.97
st TRE
#£5. ZEREANMCEBITHERX EIFERXDIRE
N A RX (n=6) AR (n=7)
P H P
mean SD min max mean SD min max
SEHIIREE (N ; C) 13.77 0.33 13.4 14.2 14. 03 0.52 13.4 14.2 0.31
SERIRIE (A C) 14. 45 0. 37 14.0 14.9 14. 70 0.39 14.2 15.4 0.23
el (N °C) 19.75 0. 69 19.0 25.5 21. 43 2.05 19.0 25.0 0.08
iR E (4 ; °C) 27.38 2.15 29.5 25.0 27.57 3.07 23.0 30.0 0. 87
BARIREE (N ; C) 5.58 1.16 4.5 7.0 4. 36 1.44 3.0 7.0 0.12
BARIREE (4 ; C) 1. 06 0. 86 -0.5 2.0 1.94 1.51 0.5 4.6 0.18
20°CLL o [E% (1) 3. 00 3.95 0 8 9.86 13.23 0 38 0.25
20°CLL oo [EF () 106.50  20. 20 76 140 119.86  42.19 36 168 0.44

*Mann-Whitney @ U 7€
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A & ILAREE S O mik 6 1T D = % v F oA BB EE

o t-(F5 ;P >0.05).
T2, ERRKIZBWT, ERANE ERADEBIR
BE (P <0.03), fcm i (P <0.003), KR E P <

0.003), 20C#& % 7=[A1% (P <0.003) IZH B AN H

go
2=

572 (F6). ARk, FEBXKIZEWNTY, ZEHN &
BR A D EHJIESE (P <0.03), e iiE (P <0.003), #x
IR (P <0.03), 20°CH#B % 7-[E% (P <0.005) 126/

BREND-T-(36).

F 6. WMXITIBTDAERNILE & 2ERRAMEE

25BN (n=13)

ZE[§i 41 (n=15)

g H pP*
mean SD min max mean SD min max

ARX
SRR E (CC) 13.77 0.33  13.4 14. 2 14. 45 0.37 14.0 14.9  <0.030
e (°C) 20. 50 2.28  19.0 20.5 27.38 2.15 25.0 29.5  <0.003
R ARIRE (°C) 4,92 1.32 3.0 5.5 1.06 0. 86 -0.5 1.5  <0.003
20, EolEdy 1.83 3.13 0 8 106.50  20.20 89 140 <0.003

FAERX
IR (°C) 14. 03 0.52  13.4 14.2 14. 70 0. 39 14. 1 15.4  <0.030
FemiRE (°C) 20. 64 .41 19.0 23.0 27.57 3.07  23.0 32.5  <0.003
AR (°C) 4.71 1.35 3.0 7.0 1.94 1.51 0.5 4.6 <0.030
200 EoolEgk 9.71 13.35 0 38 119.86  42.92 36 168 <0.003

*Mann-Whitney @ U IR E

AR EFAEBRXE, TAENL, 00X I —LH%
AWTHERAL LTz, AR LIFERXITIST L Rk
R, BREDHER Sz, Baitlk, Ak X
OMlA 2 A ER, R RRILZ H S e L CERNR Y
Wraftieotz. ZOfRR, E7AREOHTITEY A
B Th o7 (F=22.9312, R2=0.939995, P <0.005). F

BKUEZ0.06E L, AT v 7 UA XIEIZL > CTEHGE

REATRoTRER, =R, S8, 7o XY U IO
IV APV OEEEESBAA L L TERSAZ. 2
SO AHBICIHAEEZKR Y, BEURSHT E21T78 - 78
R, 2 COEMIERBRIUCHBICHLG L TR (£7),
EFETNAREOETTEY bHE TH > 72 (F=32. 2537,

R2=0. 899291, P <0.0001).

x7. BENSHAHE ZRAZE L LIz ERGSHT

B EILEHEY T il IEHERE P sk
22 BRA 0. 06835 4.13 0.016 <0. 002
Fepiiv o 0. 01864 4.22 0. 005 <0. 003
TyF VY -0.01428 -3.05 0. 005 <0.020
Iy -0. 09751 -3. 60 0.027 <0. 005
stk TR AT
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5

AWFFREOFESR, HBHkick T o=y I3 X4 R
(CBDDBREERN & LT, ZEBR%Es L OV FrIC
FEThdHIEDRINT. ZhuY, AMHOTFENATE
DAEBIZKETHD Z & (T2 & 201E, /NI 1996) 35 X
DZERRMN LI EARTIZ L > THRE TH D 2 & VMR -
SN 1991) & —FHT 5.
M H O CliE, ABKIZIRWTEE

BBAEICEL,

SRS K OVE SR
FLEL s N et/ A
TR U XOAERITIE, RIRERESCHU) B ORGP
AT 2 ZEROFERAARTH Y (72 L 21, )12

ERARE S THZERB R, AFEOAL
IIRAIETHAD. ETz, JID < HE
FELIORENARFEOARIZH L TWD LR TWnD. =
NHDZ LMD, HIRRBIIRE RHIRER CIE2<,
Fio, BEHOZ\, TiRbLHE OB L E i
X0, 2R X OVEBEER O 2 WA i E s b5
AbhD.

—J7, EHED (2009) X ZEBRIREE D3RV ME EAFEOFI ]
WK LTSI EERBL TS, Alal, AR EIE
BXDOZERIRE A BRI N Rp -T2, Ak
WZBWTITAVMATZEIZH EN, FHATE ZREN K
MO TZAREMED B D121, ERH LN T-DING
LAL7zun.

ERBROFPERIZONTIFARRX & IEE L XHIC
BREZETHR DI o1, MAETIIAERRIZUZH
2, FERBKIZZ vy XY UBIOI ¥ aFHoME- T
=YX U FIEIAVEMEZ R L UL - i
; I

x

2008),

(2008) 1%, AHIENE

Wz

A 1991 1999), miEEKICB Wik a %
Vaccinium vitis-idaea R°A > > Ledum palustre var.
diversipilosum 7% & O & \LEY) % 0N, BHESORE E
THRAT D UNEFIL 1993). (RIEEIRIC 1T 5 AR D
BUECET DRIV RON, VHEBIOT XYY
ORFAFIANM LTS NI - R2E 1991 ;
LinL, Zy¥ Y UILIEABRBRI THDLT

AHEA K7 ED 2 RAMBABE TS B

5 2009).
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1966), EROAEE L TIEARME NS LvRu.
VAP L T, EEEERICBS VT ESIC
A VY S. senanensis HSEEIVTOTFIARE S TE D ()
Hply - A2 AFEIT £ 5V OF| T HE 178
WEBbnd., AREICBONTE, FEEEXD B2KIC
BOTORERINTZI Y a2 KM L TLE -
72D H LiLpwn., xR USRI L > TR FRER 7 »
XU (KD 2009) XX Y YA FEAE B IR 72
M7 &, YHusklcds 1 5, AR & A & OBIRZ IR &
T B 72011, ARIESIRIZ IS T 2 AR D R rEIZ B
DEEMZR T — 2 B LOKRAS, Hifdh e &b &g
MENVETHA .
IREEIZDOWT, fE#ED (2009) (X, =Y F % T+ 0F]
R & > To IR, R OIS AR 70> ToHiLE 2 0 225
APKIR TH 722 L2 WME L T D, AIFFEIZBNT
1%, ERREIFALRIZET HZE/MA, SAoREEHIC

E

FH 1991),

HEIRFEIH SN0, TNENDX TOZEREN
T & ZEFRAMEE O LB Cl, MKW COEEE RS

RO EE M ZERN TH B, 20°C % ERl- 7[R
BUIZEBRANTHEICD o dz, 2k, =Y F% o
FIIMWRBRE A LE LT/ ThY (72L& 21, JIhE
ZERRN DR EE DA BB 5 EHE R ER TH 5
T L (ERES 2009) & —FHT 5. SHIT, @iEEBICE
WC, ARFEERAERT 2 AL ZEBRNIEEIX10°C~17C
T Y VNEFIL - JNEE 1991), ASFHA D P ZERRN IR
FEE, FEAERKIZBOLTH Zo#MicEEN T\, £
7=, BARIREIFZERAN THRIE N -T2 2 b, ZER
ADOIREITTRDTEDHZ L b7, —EDIRE &R
TETWNWDHEWVWZDIEAS. LEDOZ E0n, At
CRWOIAERK, FERRICEDLLT, AEoARIC
M UIRERBE SRS TWE EE I BN,

1996),

#E
ARFIEAB /29 IChT= Y, TR RTINS
RAFBFAE B BRI DI I REIHE BRI R < Jo L
MLETES. £, BAREOFENEE L TR
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ME, BE EOFRFEEOERE, WOVINEEL TS -
e EBRKEF, TS, - BHCEOMRITLND
DR L LT ET.
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JIGAERE. 1990, F5% 704 B 2455 50m OPFT AL,
EEIRRTOS LR B AT 12 : 89-92
JIDERE 1999, =Y F % U ¥FOETE. FFU¥F
S BS, TFUPFOFRNPEE IV -/NE
72 NGO D HER 5 BRGE
FL

JIRDERE. 2008, JLHBEEIZRT =Y F X7 X057,
LEIRITOD LR S AR/ E A 30 @ 1-20

JIRERE. 1996, =Y F % v¥F. JILER DR, HAEH
MIRERE 15 WM, pp. 56-59, TILAL
O

JIGEE Y. 1997, F % U FIRRHRALICHT 2 A5 H.
WARMET « AW B, R CEDN DA E YT
B AMEREE S OBUR, pp. 350-361, HHiEAE,
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RFE—BRR, VEakfa, HEREL, AngE .
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639
ANES L2002, 3% v RSB 2 BRETRC BT

5 HARRE SR, RBI O B K k=S 1999
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FERE LR EFERITIEE -7,

i B SRR s, AbiEiE

9, NI, 2000. BEdEEL LTHOT= Y X

U, ALHEE TR A, RAE - R E R &

DT ' A, pp. 129-146, AciEEgiEt:, ALIE

L 1999, TR U ENLOMEE. TR U FS
b AL BESR, THRUVXTOERME I -/NE

NGO O IR H BIFE, pp. 91-100, HAFERmtl, R
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N
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JNBR LA —. 1991, HEIESE. BB A FERETI A
BE SR U ERETARSEE  56-65
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Wi, pp. 258-265, JLMEEKEKIEFIITS, AL

ANEPIIA—. 1996, = % U RRFEOBLK & .
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INBF LA —, REATNES. 1991. AFEIEE) RPRNE L
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YR AERRER AR E © 95-107

AN LA, IR, 1991, KFBILSRICE T 5044,
BB AT FREA S E % Y AR
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INBFILER—, AR 1991, BPRW) & ERAS & DRSE.
TR AEEW I BRGNS S % v AR
HHEE : 108-127

BIRAER]. 2002. RBIIKILFEDORIRZR A, JRICE FRkHE.
SR B ER L KIEIC  19994F KT 1L i i
T E o7 (HB AR RER S, W)
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HBHIOF . BRI AEBI T

pp. 49-56.
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Abstract

To elucidate the habitat environment of northern

pikas in the lowest altitude area and at the southern limit
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of their distribution, we surveyed a rock block area around
Lake Toyoni in the Hidaka Mountains Erimo National
Park from June to November 2008. We examined
the living conditions of this species from an individual
identification survey using a playback method. The survey
revealed that the habitat of the animal comprises many
crevices and rock blocks but rarely Japanese spurges

(Pachysandra terminalis) and Sasa (Sasa nipponica).

Key words: Ochotona hyperborea yesoensis, Hidaka

Mountains, low altitude area, habitat
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Res. Bull. Obihiro Univ. 30 : 61~70 (2009)

ALEsE HER O i HOE LS S U S I BRI ) OB X DA &
Z DB IEO
e A TS TR S 1 TT /N

(ZAF : 200944 H30H, =¥ : 200945 H15H)

Study on animal use of highway transverse structures

in eastern Hokkaido and its investigation method

Kayo OKABE, Misako NORO and Hisashi YANAGAWA

wmE

TH A H By HGE (S EE ) ISR E SN TOSEAICE R SRR Y 7 A= | & —r3—
7V VTOBYORRIUZONWT, EF ARk L R RAEIEIC L2 E=42 Y » VillE L%
i L7z, 20004 4 A \ZBUHIORM A HIR T 2 70 O TR 21T - 721%, 20004 6 A 2> & AT
o7, 6HICIEA— =T ) o PRy 7 AANNA— N TENENSETS(Ho L, |, Fa),
THIZIZF—1"—7Y w3, Ry 7 ZAHNAN_R—KT2[E, 8 HH10H 22T TIZ& HEE
CT IR O 2 M, PAE TN Lz, JHAL, BRIAFEEOE=XY 2T, F—N
—7 0w U CI2A M (288W5f), AN > 7 A 3— hTLLA M (FF264R5H]) Thofz. Ry o7 A
FNA— N TR E SITIC L DR AR L2, EF A REE TOMER RN S, Rk
FHE= v VL NI L > GREN2IEER S, ZDIFEAE(98%) =2 vE VHEICE
LRHTZ o7 Fiz, BATICK DFIHIEA X (Canis familiaris), &% VA 5 (Motacilla sp.),

2 (Felis catus), ® A IO &b AR K-> TRERBLEIER SNz, A—"—T U v

TIIHATIZ L DRI S, v~ U A (Tamias sibivicus), *=2, BX¥ LASH, 4%V 3% (Vulpes
vulpes), 3 L (Streptopelia orientalis) DV 72 < & b 5 FEIZ L - CTREHHARIFERE S vz, BBk
AL COMBUYEEREE, ©7 AREE COHBUEERE L TS558 182 <, HZF—@dk L 2
LNDEZEOE L, HBUERBROMERNREE L 22 2 RSB Sz, ©F ARl & 2Bk
TAEEDLBIZ K> T, Hx REMIDER LR DTN TIE T AHREIEDIZ D N L A2
ThdHIZEPHLMNIR-T.

F—D— KRRy 7 ZAHN— |, F—=_"—=T U oY, ©TFAAEMREY, SR, ALMEI

WRERPERT:  SRPEAEMPI AR B AEm e A=

Laboratory of Wildlife Ecology, Obihiro University of Agriculture and Veterinary Medicine, Obihiro, Hokkaido 080-
8555, Japan

* BIFTJE : BRETE M SRR v 2 —

ok BLATIE © 1) ALEEPFRE B v 2 —

sk Corresponding author (e-mail: yanagawa@obihiro. ac. jp)
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il

BN IR SN D Z LTk, 22
ERT DB O LML E L — SRS S, £
DRG0 EEBEATHERL CLE S B—NARH S
(N - 4 dE 1992). F7o, FABHYNEBRNITEA
L, ZEFHR(a—F - FV)REETLHZLT, FIA
N b 24 EOBBENEL TN D, RRiC
FUTRESHCTHBEL 2> TR Y, EH6EK O HE
RO SN 2 OISO S 45 4 BEIME A
(W 1999) .

INOOBE~OREE LT, EBmEMC T = A%
RE L TEYOERN~ORAZSIET 5L L b,
WA IE I L 0 B OB BRI A IR T 25 2 LR L
SNTCND. WV CIEZ 9 LIz 7 = v ADSEHEL IR (Falk
1986) <°, H b 1 &
W ORI IR BI S 2 BFSE (Foster & Humphrey 1995 ;
199572 &) 3V, ZOHEBHENFTHE S
TWh. oL, BARIZBWTIEZED & 5 2eifge (Rfw -
FE A ER.

DK D RFED TR, TERITEUER M T Y —
72 ECIKIGT D AERE B A T (Foster & Humphrey

L

et al. 1978 ; Feldhammer ef al.

Yanes et al.

HH 2000) 1%

1995 ; R f@ M - F JF 2000) X2, & B 5 A (Hunt ef al.
1987 ; Yanes et al. 1995) BSFHW LR TV D03, ARHFIE
TIECD A AT XA LT TALT AL D ET A
HEEAHA L.

T A R 2L B X E B2 TSI S WIF O IE &

FRME OGS (M S 1997) 720, B ARERA (B
Fft 1992 416 199272 ) 72 ETRANHN BTN D,
LinL, ABFFED & 5 1Thkx 2eBh & k5 & LTZRFEIC
ZDHEN EOREAZN TH D 2T OV TEH
HATIERV.

T TAMETIE, 1 0 HNE mEERICERE S
T REETRERE DR > 7 AT NS — b (FIRIRFIR) & A —3
=7V vV (BiERS) T, ©T A HEMREEEZ V24
RERIBIZE 2 ATV, BRI L AR Z 02T 5
ZEE L. ZFLUTEH2OANERYGAE T L TT

BT,
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75 Z & CHRRAEZ L - BETL, e A
B RERE L7z,

AL DA

AREH

ALy E AR B B EE (A ) i E B ELE O BT
KA GZ—=F = OV~ A o —F = VHICRE S
AT HWTHEE 0 5 B, & R HGR O KA 1 i~
WHA 7 —F o PRHICHD, BAICEE SR

v J AT NS— N EREEE 3R A v 2 a— KR 16443
33-80) &A= N—T VU UV EREEE 3IRA v aa— R
6443-33-00) % 1 A&t gic LA L= (K1), 2
WO OREEYIL, BERICH T~ UM &R A& O F £ E
WL TRED HF720, A AT EARR 23 5 5%
BT D BRI A R eV KD ITRE L Ch B .
FEWNER EIRALZRNE DI, EROmENCIE
(ARSI R E S AL, B B A TR L T D.
ZOMITAZEOREEREFT Y > B (Cervus nippon) HBHEN
WX oNeNWZ LEEBEL, 2.mDOESEENTND
WS AT L RT OO LRI AL E L, mii
Wi o> BREfE

R 7 AH 3 — hOSHEILNEG6. 3m, 7 S4.5m, &
X69.0m T, WHEBICHEL 4m DK EE S PFaE S, HimE I
IWFIAH N TN D (K2a) . FLOWAEE, BT,
NS T T YFEE, FIhh~
T VR S A

FEARZ L THIL Bkm TH o 7-.

RAFT, UTI N,
R, ¥ FESEClBREnTEBY,
DOYBIPREZ BTN D
F—"—=T U v VOEITEA On, K X45.7Tm T, H
=7 ) — hTHIZE STV (2b). Ml
1L, BHEFOA04E LB 1 7~ ORI T d o 7223
LMD BHERFIA0F-D 1 7~ PRI 8 A mi -1 R S ik
TELToMIC e o7, Eiz, A—"—=T U v Ul LfH
ERIC T HI S L3 > TR Y, NZFIH ST
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REHE

20004F- 4 712, BIHIORPLZ MERR S 2 7280 O P
21TV, 6 A ARHAZRA LIz, BESIEL LT,
U AR L R AR L, BUTIS, &Fid
kO E R~

1|

1. ETAEREE

L DR 7 AHNAN—= e F— =TV D
FIRRIMZ D721, 20004£6 H~10A £ T, &
TABBREEELEAL, 2D ORBEHEEY & F|
AT 28 & iR Lz (X3a).
(HOGA IRC-TVM-508) & %A 557 AEFH (Panasonic
AG-1070DC), ZIIIBGEZTRET LD DE=4 —
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Abstract

We investigated animals’ use of a box culvert and an
overbridge on a highway that were adapted for the use of
animals in eastern Hokkaido. We monitored the animals
by employing video recording and footprint tracing. After
holding a preliminary study in April 2000 to investigate
the current situation of the investigation site, we proceeded
to the main investigation in June 2000. We conducted
six surveys: three on the box culvert and three on the
overbridge, in early, middle and late June. In July, we
held three surveys on the overbridge and two on the box
culvert (early and late in each month), and from August
to October we undertook six surveys, one early and late
in each month, for each structure. In total, we conducted
12 surveys on the culvert (12 x 24 hours = 288 hrs,) and
11 surveys on the overbridge (264 hrs). We observed the
use of the culvert by animals on the wing and on foot.
The video footage revealed that bats and small birds flew
through the culverts a total of 121 times, with the former
accounting for 98%. At least four kinds of animals—
dogs (Canis familiaris), wagtails (Motacilla sp.), cats
(Felis catus), and rats—were also seen walking through

the culverts a total of 31 times. We confirmed at least
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five kinds of animals walking across overbridges a total of
54 times. They comprised Siberian chipmunks (7Zamias
sibiricus), cats, wagtails, red foxes (Vulpes vulpes), and
rufous turtledoves (Streptopelia orientalis). The footprint
tracing methods resulted in a smaller number of observed
animals than the video recording method, and there were
cases where we could not specify the number of animals
due to redundant footprints by the same animal. From our
comparison of the two investigation methods, we found
that video recording is more helpful than footprint tracing

when carrying out surveys on multiple types of animal.

Key words : box culvert, overbridge, automatic video

camera system, footprint tracing, eastern Hokkaido
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Simple and rapid detection of pesticides and chemicals using surface enhanced Raman spectroscopy

Hideo KAKUTA" , Yoshihito KAMIMOTO?®" , Yoh HORIKAWA *’
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Fig.1. Photograph of silver substrate (5mm X 5mm)
mounted on slide glass prepared by gas deposition

method.
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Fig.2. The Raman Systems R-3000, with 785 nm solid-
state diode laser, a fiber optic probe, has a wavelength

range of 200-2700 cm(laser resolution:10 cm™).
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Fig.5. SERS spectrum of melamine (a) and melamine in wheat flour (b)
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Abstract

Using silver nanoparticle substrate fabricated on
silicon wafers, we studied pesticides (PALNOX : Thiram)
and melamine in wheat flour by surface enhanced Raman
spectroscopy(SERS). Based on relationship between the
intensity of the highest peak, a liner regression was found
in the range of 4-0.04ppm. The limit of detection for
melamine using this SERS method was around 1ppm.
SERS using the silver nanoparticle substrate and low-cost
portable Raman instrument provide sensitive and highly

useful analysis of pesticides and chemicals.
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SUMMARY

Classroom games, involving students as examinees,
have drawn attention as an educational tool in Economics.
The purpose of this paper is to discuss the effectiveness
of the game based on the experiment conducted with
sophomore students at Obihiro University of Agriculture
and Veterinary Medicine. The aim of the game is to
understand the difficulty in co-management of fishery
resources. Students are offered several scenarios with
different levels of resource management in which they are
asked to decide the number of fishes, in this case candies,
they catch. Students are actively involved with the game
as experiments proceed, and post-experiment discussion

deepens their understanding of the problems regarding

natural resource management.
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1. The structure and story

The Pyramid is William Golding’s sixth fiction. The
book that consists of three parts was published in 1967.
But two of the three parts had been once published before
the book was published. The bibliography in William
Golding: The Dark Fields of Discovery by Virginia Tigar
tells that the first part was published under the title of
‘On the Escarpment’ in Kenyon Review in June, 19671,
and ‘Inside a Pyramid’ which was published in Esquire in
December, 1966 was revised and enlarged as the third part
of The Pyramid.* So, the third part was first published
and then the first one came, followed by the second part.
This novel itself does not have a number at the beginning
of each part, but in this paper, I will use the words “Part

»

One, “Part Two,” and “Part Three” when referring
to each.

In the story, the protagonist Oliver looks back at his
life and shows his memories of his days at Stilbourne,
his conventional hometown which is not far from the

larger town of Barchester. “Part One” is mostly about

Oliver’s life at the age of eighteen just before he enters

Oxford University. “Part Two” is mainly about several
incidents which happen during his homecoming two years
after entering university. In “Part Three,” Oliver, who is
around forty-five years old, comes back home to take in
his old mother after his father’s death. His memories of his

childhood are also shown in this part.

2. Oliver, Robert, and Evie in a social
pyramid
In “Part One” of this novel, the story unfolds in
a fictitious town called Stilbourne in the 1930’s. The
protagonist Oliver is eighteen years old. He is studying
to enter Oxford University. His father is a dispenser who
works in Dr. Ewan’s clinic next door. His son Robert
who is also eighteen years old is a rival of Oliver’s in
many respects. The slums at the end of the town is called
Chandler’s Close, where Evie, a very attractive girl
lives. She works as a receptionist at Dr. Ewan’s and is
three months younger than Oliver. She is a daughter of
Sergeant Babbacombe who was retired and is the Town

Crier now. The readers will see that Robert belongs to the
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upper class, and Evie to the lower class. As for Oliver, he
belongs to the middle class.

At the beginning of Part One, Oliver’s recollection of
his days at the age of eighteen begins with the scene where
he plays Chopin on the piano. He is depressed because
Imogen Grantley, whom he has been yearning for, has
become engaged to Norman Claymore, the owner of the
Stilbourne Advertiser. Imogen, who is five years older
than Oliver, belongs to the upper class.

Evie, who lives in the slums, is famous for her
sexual attractiveness. Oliver is sometimes attracted by
her charms, but he is strongly class-conscious, so he has
never even talked to her. But on one windy midnight,
Evie comes to Oliver. She goes dancing with Robert in a
car, but on their way home the car gets stuck in a pond.
The car belongs to Miss Dawlish who is Oliver’s music
teacher. Evie has to be home by midnight, because her
strict father does not know about her going out. So she
asks Oliver to help them. The following is from their first
communication, where Oliver is made to realize Evie’s

physical attractiveness:

She came forward, close against me. Her breast
pressed against me; and as if she could exhale it at
will, I caught a whiff of scent that stopped my breath.
Her coat hung wetly and there wasn’t much clothing
under it.

“I got to be in by midnight—"

“It’s past, now.”

“I know. If Dad finds out—"

For all the chill and wetness of the night, my heart
had begun to go thud. My arms put themselves round
her. She was shivering steadily.

“All right.”

She squeezed my arms.

“Oh Olly you are a real sport!”’

Here Evie’s sexual attractiveness seems to make Oliver
lose his class consciousness. He pulls the car out of the
pond with Robert. Oliver is the same age as Robert,
but they know they belong to different classes from each
other. Robert’s father is a doctor who is in the higher
class, and Oliver’s father is a dispenser who belongs to the
middle class. Even in their childhood, these two boys were
sometimes conscious about their classes in the society:

. my mother was regretting the social difference
between the Ewans and ourselves. She was thinking
too of the incompatibility that had magnified the
difference and exacerbated it. As a small children,
socially innocent, so to speak, we had played together;
and I knew things about that play which had reached
neither Mrs. Ewan nor my mother. We had hardly
been out of our respective prams.

“You’re my slave.”
“No I'm not.”
“Yes you are. My father’s a doctor and yours is

only his dispenser.” (p.23)

Oliver argues that he is not Robert’s slave, but Oliver
understands what the social difference is like. As he
recollects the scene where they pull up Miss Dawlish’s car
from the pond, Oliver’s opinion is: “I understood that the
son of Dr. Ewan couldn’t take the daughter of Sergeant
Babbacombe to a dance in his father’s car. Didn’t have
to think. Understood as by nature” (p.18). Evie lives in
Chandler’s Close and she belongs to the lower class. It is
not difficult for Oliver to understand that Dr. Ewan would

not allow his son to use his car to take her with him.

3. Oliver and Evie in different social

classes

After the incident where he helps Evie and Robert to

pull the car out of the pond, Oliver becomes interested in
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Evie’s sexual attractiveness. He knows that she belongs
to a different social class from his, but he has a date with
her almost everyday. His wish to be intimate with her

becomes stronger day by day:

Silence, except the town noises from the valley
under us. I blundered through the bushes and she was
waiting for me, flushed and shining. I put my arms
round her and she shoved with both arms.

“No! No! No!”

Clear, up from the town came the clangour of a
brass bell and the outline of a raucous shout.

“Hoh yay! Hoh yay! Hoh yay!”

Evie caught her breath. Before my eyes, two buttonlike
projections rose in the thin stuff over her breasts. She
pushed against me, pawing, eyes shut.

“Take me, Olly! Now! Have me!”

And a minute later, flat among the flowers, cotton
dress huddled up, eyes shivering, face twisted,
changed from laughing—

“Hurt me, Olly! Hurt me—" (pp.78-79)

Oliver becomes intimate with her, but he does not love her.
He seems to be just interested in her sexual attractiveness.
After this incident, he begins to be anxious about her
pregnancy. He thinks that if she has a baby, he will have
to quit going to Oxford. From the anxiety shown in the

following passage, the readers see the protagonist’s strong

class consciousness and the lack of love for Evie:

Then, with great force, the thought of my parents
hit me. My father, so kind, slow and solid, my
mother, tart, yet with such care of me, such pride in
me—It would kill them. To be related even if only by
marriage, to Sergeant Babbacombe! 1 saw their social
world, so delicately poised and carefully maintained,

so fiercely defended, crash into the gutter. I should
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drag them down and down through those minute
degrees where it was impossible to rise but always

easy to fall—Yes. I should kill them. (p.82)

Oliver’s father is a dispenser, and it seems that he is in
the very middle of the middle class. So, his family has
the possibility to go down into the lower class. And it
will become reality if Evie gets pregnant. Oliver spends
uneasy days. But when he hears from Evie that she is
not pregnant, ‘a great joy and peace” (p.88) opens in his
heart. Evie knows Oliver’s real mind and says, “You
never loved me, nobody never loved me. I wanted to be
loved, I wanted somebody to be kind to me—I wanted—"
(pp-88-89). As long as Oliver does not discard his class
consciousness, it is impossible for him and Evie to
experience real love. They have their third and final love
affair on an exposed hillside outside of town, which Evie
designs to have Oliver’s father see through his binoculars.

And as Evie has planned, he does see their love affair.

Oliver recollects as follows:

My father cleared his throat and went on, in a
voice curiously determined and strained by the
determination.

“Young men don’t—think. I—You don’t know
about that place, Chandler’s—Yes. Well. There’s—
disease, you see. One’s not suggesting that one’s
necessarily—been exposed to infection—but if one

goes on like this—" (p.100)

Different from Oliver’s mother, his father does not show
his class consciousness so much in his daily life, but the
above phrase shows he is also class-conscious. People in
Stilbourne, which has the same pronunciation as “stillborn,”
are ruled by the class consciousness, and that seems to be
making the society of this town really stagnant.

Evie finds a new job in London and leaves Stilbourne.
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Oliver enters Oxford. Two years after they part, they
happen to meet in the town of Stilbourne. They go into
a saloon bar and have a talk. Observing her sophisticated

appearance, Oliver thinks as follows:

Then we were silent, constrained, and looking each
other over. London had done much for her. It was
only an eighth of an inch here, a tailored curve there,
a matter of material and cut, I suppose. It was a
new kind of gloss; sophistication. She was wearing
a severe suit of dark green, and brogues. Her hair
was abandoned, yet under control—designed in its
abandonment. In one thing, if only one, I was an
expert and could read what I saw. Evie had hitched

herself up a couple of degrees on our dreadful ladder.

(p.103)

Oliver finds that Evie is going up the social ladder utilizing
her sexual attractiveness. He uses the expression “our
dreadful ladder. ” From this expression, we understand
that he is always conscious about his social class, and fears
going down his social ladder.

Evie recalls the days that she and Oliver spent in
Stilbourne. She drinks very much and intentionally speaks
out about their love affairs in front of many people in the
bar. She tries to pull him down the social ladder. After
hearing Evie say, “you raped me”(p.109), all the people in
the bar go out of the place. She seems to have succeeded
in her plan to pull him down the ladder. Going out of the
bar, Evie apologizes for her bad behaviour, but Oliver

does not forgive her. Then suddenly she abuses him again:

All at once she became a washerwoman again, face
thrust forward, little fists clenched. “You! Aren’t
you ever going to grow up? This place—You. You
an’ your mum and dad. Too good for people aren’t

you? You got a bathroom. ‘I’'m going to Oxford!’
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You don’t know about—Cockroaches an’—Well.
Tuesday. Never come back. Not if I can help it. So

you can go on telling an’ laughing, see? Telling an’

laughing—"(p.110)

I think the above scene shows most clearly the difference
between Evie’s class and Oliver’s one. It never seems
possible for Oliver to be on Evie’s side and understand

her.

4. Evelyn’s influence on Oliver

In “Part Two,” Oliver comes back home from
London on vacation two years after entering Oxford.
Stilbourne Operatic Society is planning to perform
The King of Heart. The people concerned argue very
much about the cast of the light opera. Observing the
arguments, Oliver, a university student now, analyzes
the social classes existing in his hometown. His analysis
is that “even if we had had a mass of talent and a vast
stage, orchestra pit and auditorium, there would still have
been an overriding limitation, the social one” (p.114). The
abbreviated designation of Stilbourne Operatic Society is
SOS, and it ironically implies the stagnant social situation
of this town. Oliver thinks about the line that divides

people in the town into their classes:

Then again, at least half of Stilbourne’s population
was ineligible, since it lived in places like Chandler’s
Close and Miller’s Lane, and was ragged. Though
Evie sang and was maddeningly attractive, she would
never have been invited to appear, not even as a
member of the chorus. Art is a meeting point; but
you can go too far. So the whole thing had to rise
from a handful of people round whom an invisible
line was drawn. Nobody mentioned the line, but

everybody knew it was there. (p.114)
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As for deciding the cast of the light opera, there are
reflected the real social classes. For a long time, the
mayor’s daughter, Mrs. Underhill, has been the lead in
the play, but the new producer from London, Mr. Evelyn
De Tracy, changes the custom. The lead is changed
from Mrs. Underhill who is nearly sixty years old, to
Imogen Grantley who is now Norman Claymore’s wife.
As we have seen, Norman is the owner of the Stilbourne
Advertiser, so there still remains the rule that the lead
should be played by a person who belongs to the upper
class in the town.

By his mother’s persuasion, Oliver reluctantly joins
the performance of the light opera. In the conversation
between Oliver’s mother and Norman Claymore, we see
her desire to climb the social ladder. They are discussing

the rank of the palace guard whom Oliver is going to act:

“What rank would you suggest, madam?”

“General, perhaps,”said my mother, still laughing.
“That would sound very well, wouldn’t it?”

“I am not going to call a boy like that a general!”

“He is a bit young for it, old man. Oliver, laddy.
What rank do you feel? Um?”

“I duunno. I wish—"

“I’ll call him ‘Sergeant’. Will that satisfy you,
madam? Just let us know!”

“Pray don’t consider me, Mr. Claymore! I'm
concerned solely with the music. But since you ask
me, I should think that ‘Colonel’ would be about
right.”

“Colonel! Ha! Colonel! That boy?”

“Careful, Norman, old man.”

“Colonel!”

“How about ‘Major’, old man, um? D’you feel like
a major, laddy?”

“Major would do very well, don’t you think, Oliver,

dear?”

Mr. Claymore took three steps down stage. His
fists were clenched by his sides. He was white faced,

sweating, and quivering all over. (p.131)

Here Oliver’s mother does not agree that her son is called
‘Sergeant.’ David Skilton analyzes her feeling and discusses
that “His mother will not have him called ‘Sergeant’,
which would put him on a level with the Babbacombes,
while ‘Colonel’ is too lofty.” We see Oliver’s mother is
really class-conscious, and always trying to climb the social
ladder.

In Part One, the focus is on the relation between
Oliver and Evie. In Part Two, the encounter with the
producer Evelyn De Tracy has a great influence on Oliver.
Evelyn does not make a big success in the light opera, but
he widens Oliver’s view of women. His view of Imogen,
and his view of Evie. By pointing out that Imogen is “A
stupid, insensitive, vain woman” (p.154), Evelyn gives
Oliver his release from her. In front of Evelyn, Oliver
can reveal himself and make a mental progress. About the
stagnant society of Stilbourne, Oliver expresses his real

impression to Evelyn:

I was silent for a while, inspecting the close walls
of my life. Suddenly I found a torrent of words in
my throat.

“That’s right. That’s it exactly—FEverything’s—wrong.
Everything. There’s no truth and there’s no honesty.
My God! Life can’t—I mean just out there, you have
only to look up at the sky—but Stilbourne accepts
it as a roof. As a—and the way we hide our bodies
and the things we don’t say, the things we daren’t
mention, the people we don’t meet—and that stuff
they call music—It’s a lie! Don’t they understand?

It’s a lie, a lie!—obscene!” (p.147)

Oliver seems to be making a mental progress. He
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confesses his love affair with Evie on the escarpment to
Evelyn. They talk about life, and show each other their

own opinion about it:

“You see, Evelyn. It’s like chemistry. You can take

—

it as a thing—or you can take it as a thing—"
“What is like chemistry?”

“Well. Life.”

“Tt’s Oliver, with an

an outrageous farce,

incompetent producer. This girl. Was she pretty?”

“Rather!” (p.148)

Evelyn seems to be breaking Oliver’s fixed view of the
social order. But when Evelyn produces some pictures
which show him in a “ballerina’s costume with its frilly
white skirt fitted him closely” (p.149), Oliver understands
that Evelyn is a homosexual. And this university student

cannot change his own conventional view any further.

5. Miss Dawlish in confusion

In “Part Three,” Oliver, a chemist now, is around
forty-five years old. He comes back to his hometown and
there he recalls his relationship with Miss Cecilia Dawlish,
his music teacher. He nicknames her ‘Bounce,’” because
she actually bounces when she walks. She taught Oliver
in the period between his childhood and the time of his
entrance to Oxford. Bounce “is the creation of the sadistic
teaching of a cold and unsympathetic father who has
an eye for the absolute rather than people.”’ Her way
of teaching is, as her father’s was, very strict. She does
not show any emotion while teaching. Oliver recalls her
merciless training in playing the violin when he was six

years old:

It is necessary to be cruel to musicians if they will

not be cruel to themselves; and nothing is crueler
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than the position for playing the violin. That left arm
bent, with its intractable elbow wrenched across the
body, that wrist back where it must be to allow the
little finger free play across all four strings—only the
soaring voice from the instrument can justify it. If
you found a skeleton twisted so, you would say it was
a victim in the grip of a judo expert and just about
to be thrown. Before we had any soaring voice either
from her violin or mine, Bounce used my small body
as a kind of lay figure, and arranged my joints with
abrupt, manly, no nonsense jerks, pulls and pushes,
a lay figure into which she inserted my still untuned

instrument as an afterthought. (p.168)

Bounce scolds Oliver when he is late for his lesson, and
she decides to call him ‘Kummer.’ It is a name of a person
who made the book of violin études he is using, and at
the same time, it can be pronounced as the English word
‘comer’ which reminds them of ‘late-comer.” Her strict
attitude towards teaching is inherited from her father. But
her father was a man of eccentric habit. For example,
when Oliver was a child, he witnessed “Mr. Dawlish,
cawing like a furious rook, brought his stick down on the
turntable of the phonograph, and pieces of black stuff flew
all over the place” (p.164). And this eccentricity is also
inherited by his daughter. After Bounce’s death, Oliver
finds the remains of burnt music scores and a broken torso
of Beethoven in her house.

Henry Williams, a young mechanic comes to
Stilbourne from Wales. He appears in front of Bounce as
something like her personal driver, and advises her to be
the first owner of a car in the town. This advice flatters her
self-respect, and she actually decides to buy a car. Henry

gives her free driving lessons, which Oliver’s father and

mother talk about:

Once, Henry arrived with the car while we were at
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table. My mother jumped up as soon as she heard the
horn and peered through the curtain.
“Another lesson,” she said. “That’s the third this week.”
My father wiped his grey moustache and bent
ponderously over his soup again.
“That’ll cost her a pretty penny.”
“Nonsense,” said my mother testily, “she’s not
paying him anything.”
“Really?” said my father. “Well that’s really
kind. If everybody—"
“Kind?” cried my mother—with the sort of

passionate contempt she kept for people not fitted with

radar— “Kind? It’s a sprat to catch a mackerel!”

(p-179)

Oliver’s mother’s prediction turns to be right. Henry has
caught a mackerel. He soon moves into Bounce’s house
with his family, and becomes a resident of Stilbourne.
After Bounce’s father passes away, he builds a garage in
her garden and starts a business. With Bounce’s financial
help, Henry becomes successful in his business.

The encounter with Henry changes Bounce’s life and
her way of thinking. She is a music teacher, but says,
“Don’t be a musician, Kummer, my son. Go into the
garage business if you want to make money. As for me,
I shall have to slave at music till I drop down dead”
(p.193). In this advice of hers, we see the great influence
of Henry on her attitude towards life. But Henry’s family
leave Bounce’s house when he has got everything he
wants. Bounce pleads, “All I want is for you to need me,
need me!”(p.188). She intentionally gets a car accident
in order to attract Henry’s attention. Her mentality falls
in confusion. Oliver recalls a scene that gives him a very

strong impression:

. Bounce pacing along the pavement with her

massive bosom, thick stomach and rolling, ungainly
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haunches; Bounce wearing her calm smile, her hat
and gloves and flat shoes—and wearing nothing else

whatsoever. (p.207)

She is almost naked but keeps walking in the town. This
shows that her mental confusion is at the peak. After this
incident, she enters hospital. When Oliver sees her for the
last time in the hospital, she says, “If I could save a child
or a budgie from a burning house, I’d save the budgie”
(p-212). She has become a misanthrope.

Exploiting Bounce, Henry climbs the social ladder in
Stilbourne. But Bounce loses her money and her sound

mind. Henry’s moving into the town causes confusion in

Bounce’s house and in her mind.

6. People’s encounters in the pyramidal

society

I have discussed each part of The Pyramid focusing
on the relations that Oliver has with Evie, Robert, Evelyn,
and Bounce. Recollecting the incidents with Evie, Oliver
looks back at his class consciousness. She finds a job in
London, and seems to be climbing up the social ladder,
but the readers cannot be sure what becomes of her after
she goes to London. Anyway, she will not come back to
the pyramidal society of her hometown.

Oliver admits that he and Robert belong to different
social classes. He recollects ruefully how the Ewans always
gave him a present at Christmas. “They also vibrated in
time to the crystal pyramid” (p.178). I think the phrase
“crystal pyramid” means the invisible social class in the
town. This is the only place where the author uses the
word “pyramid” in the story, so we have to pay much
attention to the phrase.

The encounter with the producer Evelyn widens
Oliver’s view of women, but even Evelyn cannot break the

hierarchy in Stilbourne. He has to accept the cast which
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has been established according to the social classes in the
town. His homosexuality cannot be understood by Oliver.

In terms of climbing the social ladder, only Henry
succeeds. Coming from Wales to Stilbourne, he begins his
life as a personal driver of Bounce, but when Oliver comes
back to the town when he is around forty-five years old,
he finds that Henry, who is now called Mr. Williams, has
become one of the most influential persons in Stilbourne.
But his success is realized in exchange for Miss Dawlish’s
misfortune. She gets mentally deranged and enters
hospital. Evie leaves the town, Bounce is forgotten, and
the pyramidal society still remains there.

In the story, Evie, Evelyn, and Bounce cause some
confusion in the conventional town, but they do not
change it so much. The protagonist Oliver will perhaps
never come back to Stilbourne. This can be interpreted as
his negative attitude towards the pyramidal society. But I
think that he goes back into another “crystal pyramid”
in London. In this story, we can see Golding’s intention to
make us realize the deep-rootedness of class consciousness

in British society.

Notes

. Virginia Tigar, William Golding: The Dark Fields of

Discovery (London: Calder & Boyars, 1974), p.230.

2. Ibd., p.231.

3. William Golding, The Pyramid (1967; London:
Faber and Faber, 1983), p.15. All further references
to this work appear in the text.

4. David Skilton, “The Pyramid and Cosmic
Social Fiction,” in William Golding: Some Critical
Considerations, ed. Jack 1. Biles & Robert O. Evans
(Lexington: The University Press of Kentucky,
1978), p.179.

5. Leighton Hodson, Golding, Writers and Critics

Series (Edinburgh: Oliver and Boyd, 1969), p.105.
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Abstract

This paper examines the benefits of controlling seating arrangements in a standard Japanese

university classroom setting (rows of tables and chairs) along with techniques that can be used to

control seating assignments while still allowing students some freedom of choice. I look at the impact

of seating selections on student behavior, motivation and classroom community. Controlling student

seating choices is a classroom management tool that can reduce disruptive classroom behavior and

create a positive classroom learning environment in a typical Japanese classroom setting.

Key words; Classroom management, seating assignments, classroom community, disruptive behavior

Introduction

With the changes in university education in Japan
starting in 2004 there has been an increased focus on
improving the classroom learning experience for students
by promoting faculty development (Eades et al. 2005). The
goal is to improve the teaching techniques of instructors
to make classes more interesting and meaningful for the
students. Being concerned with how a teacher presents
material or assigns grades is important, but those aspects

are just parts of overall classroom management and if you

ignore the other elements you will find it difficult to create
a dynamic interactive classroom experience that enhances
student learning. In this paper I will look at how managing
seating assignments in a classroom with rows of tables
and chairs can improve communication among peers and
between the students and the instructor to build a sense
of community which can enhance student motivation and

reduce disruptive behavior.
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Impact of Seating Arrangements

The impact of classroom seating arrangements and
layouts on student participation and performance has been
conducted (Levine et al. 1980, Budge 2000). In courses
where instructors want to have discussions or a less-
teacher-focused setting they will arrange the table/desks in
a square or a semi-circle because these configurations have
been found to promote interaction between the students
(Marx et al. 1999). In Japan, large classes that are taught
in lecture halls (tiered seating) or long rectangular rooms
with rows of tables and chairs are the norm. In these
situations an instructor may not be able to rearrange the
seating because of the large number of students or the
tables and chairs may be bolted down. Therefore, it is
important to find ways to work within these constraints to
create a sense of class community.

At the tertiary level there is much more of a hands-off
approach to seating, except at test time when there is an
attempt to control where people sit to prevent cheating.
The thinking seems to be that the students are adults
and they should have the freedom to select where they
sit. Where a student decides to sit is influenced by many
factors. Kaya and Burgess (2007) found “territoriality”
which is a function of personality, gender and classroom
layout, will influence where certain students will sit and
how they will mark and hold their territory.

There are numerous reasons for an instructor to
override the students’ self-selection and manage seating
arrangements. Take the case where there is a room with
100 seats, but only 35 to 40 students. Where will the
students sit? Will they all sit grouped near the front or
will they be spread all over the room? It is usually the
latter. When everyone is sitting all over the room it makes
it much more difficult for the lecturer to connect with the
students. In books on public speaking or giving effective

presentations one of the points stressed is for speakers
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to “make eye contact and connect with their listeners”
(Parker 2002). This is much harder to do in a situation where
the students are scattered around a sea of empty seats.

There are additional benefits to keeping students
grouped together. First it makes it simpler to quickly have
the students discuss something in pairs or small groups.
Light and Cox (2001), in the chapter “Lecturing: Large
Group Teaching” of Learning and Teaching in Higher
Education state, “These activities [pair/group work] for
encouraging interaction can, of course, be used separately
or together, one leading to another in a ‘snowball’
fashion.” These types of activities won’t be as successful
if you have to keep asking students to move around to the
nearest partner or group.

Other advantages of having students close to you and
their classmates is they can hear more easily if you ask or
are asked questions and with everyone sitting towards the
front of the room they have less trouble seeing any material
you may show on the screen or write on the board. It also
makes it faster to walk around to assist students. Taking the
effort to control seating arrangements also makes it easier to
discourage or correct disruptive classroom behavior such as
using a cell phone or computer for checking e-mail, talking
to a classmate or sleeping. One of the tips that Brooks
(2009) gives for dealing with inappropriate behavior is

“proximity” . The instructor can stroll over to where the
student is sitting while continuing to address the class and
the teacher’s presence is often enough to stop the student’s
behavior. He also recommends using the “gaze line, ” or
making direct eye contact with the student. Brooks feels,

“You reduce the perceived distance between you and the
student when you look directly at them.”

Controlling the distance between students is also one
of the steps in establishing a sense of class community. By
having students sit close together you are putting them in what

Hall identified as “personal distance” (45 cm-75 cm) where

most conversations take place with friends and family members
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(Griffin 1991). For some students this may be too close at first
and is one reason they will avoid sitting at the same table with
someone whenever possible. As they get aquatinted with other
members of the class this becomes less of an issue.

For students to become familiar with a majority of
their classmates it is important to prevent the Same Seat
Syndrome (SSS) or Same Partner Syndrome (SPS). These
two issues develop quite rapidly in a class when students
self-select their seats. They find a seat or person they feel
comfortable with and then sit there or together the rest of
the course. This adds a level of comfort for the student and
can reduce stress, but with that level of comfort can come
an increase in inappropriate behavior such as chatting with
a friend. By managing seating arrangements the instructor
can hopefully create a classroom community and prevent

problems in the future.

What is classroom community and why is it

important?

When someone hears the word “community” they
most likely think of it in terms of the place where they live
and work and the people they interact with in their daily
lives. Osterman (2000) defines community as “...a shared
and emotional sense of connection.” When that feeling or
atmosphere is created among the majority of students in a
class a classroom community has been successfully created.
Instructors should try to create this environment because it
has been found in cooperative learning settings to increase
student motivation and improve academic achievement
(Gillies and Ashman 2003). It can also help to control

disruptive behavior by establishing positive community

norms (McMillan and Chavis 1986).

Managing seating assignments

Controlling where a student sits doesn’t have to mean
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assigned seats or even a permanent self-selected seat. It
is possible to have class seating guidelines in the syllabus
which stipulate that students need sit at the tables in the
front of the room, not leave an empty row, always try to
sit at least two people to a table and if a student comes in
late he or she should try to fill any empty seats towards the
front of the room. It is also important for the instructor
to explain why students are being asked to do this. For
example, in the syllabus or class participation rubric (see
Appendix) it can state that in every lesson throughout the
course the students will be asked to discuss something with
a partner or in a group, but for them to get a larger range
of opinions and ideas they should try to sit by someone
new every week.

Even with these steps it can be difficult to get a student
with high level of “communication apprehension” (CA)
(McCorskey and McVetta 1978) to sit where a student
feels they may have to interact with the teacher or other
students. One way to overcome this is to create a “safe
zone” in the first and second rows (depending on the
number of students) where the instructor promises not to
ask direct questions to the students. They can feel free
to volunteer information, but the instructor won’t call on
them directly. This policy can make the front of the room
more friendly to less verbal students. Marx et al. (1999)
identified what they called the “action zone” in the front
and center part of the room where the instructor is most
likely to ask questions or interact with the students. Again
students with high levels of CA will avoid this area, so
instructors should try to modify their own behavior and
make sure their questions are spread evenly around the
room and their interaction and eye contact are also evenly
distributed, so there isn’t an “action zone” that can be
avoided. These methods of managing seating arrangements
still gives the students a degree of autonomy, an important

element of learning, in their seat selection, but it is done

within a framework that contributes to the building of
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classroom community.

Conclusion

Even though classrooms are still predominately
designed to have students sitting in rows of tables or
in tiered lecture halls in Japan it is possible through
controlling student seating arrangements to create a
classroom community where disruptive behavior is limited

and interactive supportive learning takes place.
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the Graduate School of Obihiro
University of Agriculture and

Veterinary Medicine

Master’s Course of Animal Production

and Agricultural Economics

. Estimation of heat production from heart rate on

horses kept outside throughout a year

(Taiki KAWAGOE, Laboratory of Animal Husbandry)

. Study on the discrimination of feeding and ruminating

behavior of cattle using a high sensitive low-frequency
sensor device
(Yuya MUKAIDE, Animal Production & Agricultural

Economics)

. Phenotypic and Genetic Analysis for Reproductive

Traits of Holsteins in Hokkaido
(Hayato ABE, Animal Production and Agricultural

Economics)

. Prediction of Genetic Value Using Whole Genome

Marker
(Hiroko OHMIYA, Animal Production & Agricultural

Economics)

. The study for bias of genetic parameter and breeding

values estimated from type records on Japanese dairy
cow
(Toshimi BABA, Animal Production and Agricultural

Economics)

. Studies on cryopreservation of ovine and Bryde’s

whale spermatozoa using a soybean-based semen



10.

11.

12.

. A OEER K OFEREIC RIS B

(Bffe E£4, e BT

U 3 L AR OO MR TE B L s
Vo7 e Re st —BRO~F Y =2 -6- 1
7 e Ra s F—E o054 %%
(AR BEKEB, Z5 AREHGAY)

FAHT N a— R -6

BRI RT A—H D

TR, FEa A )

. BV IVIZET 5305 B AL EOHEE AR L O

FREA O It A
(Gelegjamts Naranchuluun, ZRi5 B MEESE)

B st 2 15 M LI AR O BRR - IEE IR

KHE kY, FEEEKES)

[ERTSIRIEE V) Cs CEUN S3=40) 2]
(HEA

AR

N P

5e, FAPERGE EELY)

WA D HUPE R DBV M NEL PEEA~G- 2 D1
B — PR L FplRE» D —
(KT HIRER, S PER e & HRSR)

152

10.

11.

12.

extender (AndroMed®)
(Mami HIWASA, Animal Production and Agricultural

Economics)

. The role of glucose-6-phosphate dehydrogenase and

hexose -6- phosphate dehydrogenase in cell growth and
steroid hormone secretion in bovine granulosa cells
(Kentaro FUJIMORI, Animal Production and Agricultural

Economics)

. Estimates of genetic parameter of calving difficulty

and stillbirth in Japanese dairies
(Kodai FUTAGAMI, Animal Production and Agricultural

Economics)

. Application of Genetic Evaluation and Prediction

Methods to Estimate 305-d Milk Yield in Mongolia
(GELEGJAMTS Naranchuluun, Animal Production

& Agricultural Economics)

A study on growing and fatting technology of beef
steers utilizing self-supplied feed
(Kaori TAKEDA, Animal Production and Agricultural
Economics)
Economic Evaluation of the High Yield Dairy
Farming with Intensive Grazing
(Ryo UMEKI, Animal Production and Agricultural

Economics)

The impact of the Movement of Regional Producing

and Consuming by Local Restaurant to the
Agriculture and Animal Agriculture

—Using input-output table and sample survey in
Tokachi—

(Yujiro MURASE, Animal Production & Agricultural

Economics)
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Master's Course of Agro-Environmental Science

. Fine-mapping of grain dormancy QTL, @phs.ocs-

3A.1 and its candidate gene TmX on chromosome
3A of wheat

(Hiroki ISHIDA, Agro-Environmental Science)

. Effect of entomopathogenic fungi Lecanicillium spp.

on an aphid parasitoid Aphidius colemani

(Junya TONE, Agro-Environmental Science)

Biological Control of Greenhouse Whitefly, using
Entomopathogenic Fungi, Lecanicillium spp (Verticillium
lecanii) hybrid Strain

(Sayaka HORIE, Agro-Environmental Science)

. Functional analysis of Renl gene in regulating of

Na + /K + homeostasis in rice (Oryza sativa L.)

(Nobuhiro YAMASHIRO, Agro-Environmental Science)

. Investigation of Cellulolytic Microorganisms in Forest

and Field Soil

(A1 WATANABE, Agro-Environmental Science)

. The history of forest area and ground use in Obihiro

and its vicinity

(Kazuya IKUTA, Agro-Environmental Science)

. Effects of litter size and amount on seed germination

and seedling penetration through litter

(Takehito IKEDA, Agro-Environmental Science)

. Foraging habitat of Northern bat (Epfesicus nilssonii)

in agricultural area of Tokachi district, Hokkaido,

Japan

(Kenta ISHII, Agro-Environmental Science)
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. Behavioural

comparison between the Hokkaido
brown bears (Ursus arctos yesoensis) kept for one or
two years in a forest-type enclosure

(Mari KASADA, Agro-environmental Science)

Study on nest box use by Pteromys volans orii in
mountainous natural forest in Hokkaido, Japan

(Ami KATO, Agro-environmental Science)

Leaf Decomposition by Aquatic Insects in Streams

(Kanae TAIRA, Agro-Environmental Science)

Nest and space use of Siberian flying squirrels in
windbreak forests of Hokkaido

(Rie TOJO, Agro-Environmental Science)

Phylogeography of the red squirrel (Sciurus vulgaris
orientis) in Hokkaido Island, Japan

(Maiko NODA, Agro-environmental Science)

Nest use, movement and home range of the nursing
Siberian flying squirrel, Pleromys volans orii.

(Ruika HARAGUCHI, Agro-Environmental Science)

Nesting habitats of Northern Goshawks and Sparrowhawks
in a forest-agricultural landscape in the Tokachi district,
Hokkaido, Japan

(Katsui HIRAI, Agro-Environmental Science)

Seasonal prevalence and life-histories of Calliphora
niglibarbis (Vollenhoven) and Calliphora vomitoria
(Linnaeus) in Tokachi, Hokkaido

(Kana MATSUSHIMA, Agro-Environmental Science)

Feeding habit of brown bears Ursus arctos yesoensis
in Hokkaido Island, Japan

—its evaluation by quantitative and qualitative feces
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analyses—

(Miki MATSUHASHI, Agro-environmental Science)

Clarification of regeneration mechanism of burnt
larch forest in the permafrost region of northernmost
Mongolia

(Junya ITO, Agro-Environmental Science)

Practical Experiments and System Evaluation on the
Ground Freezing Storage under Low Temperature
using Heat Pipes

(Satoru KURIMOTO, Agro-Environmental Science)

Agricultural Land Use and Long Term Fluctuation of
River Water Quality under Normal Flow Conditions
in Large-Scale Watersheds with Dairy Farming

(Yuma SAKUDA, Agro-Environmental Science)

Evaluation of Environmental Influence and Crop
Productivity on Typical Four Crops in Tokachi District
from Life Cycle Assessment

(hiromichi ARAKI, Agro-Environmental Science)
Agrochemical Application Uniformity and Drift
characteristics of Spray Drift Reduction Nozzles

(WUYUNBAOLIGAO, Agro-environmental Science)
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Master’s Course of Bioresource Science

. Structural and Functional Analysis of Gangliosides

Synthesized by Sialyltransferase from Marine Bacteria

(Hisashi KAMIMIYA, Bioresource Science)

. Characteristics of yeast sphingolipids and analysis of

the cerebroside-deficient mutant.

(Ayako KIKUCHI, Bioresource Science)

. Mouse model of Fabry disease

(Chikara SHIOZUKA, Bioresource Science)

. Characterization of sialyltransferases and the sialic

acid-containing LPS from marine bacteria

(Hiroko HIRATSUKA, Bioresource Science)

. Analysis of Plant Sphingolipids and their Food

Functionality

(Rumiko MIYASHITA, Bioresource Science)

. Analyses of microbial communities in activated sludge

water

(Seiya KUBOTA, Bioresource Science)

. Study of Photoaffinity Labeling using Immobilized

Monomeric Avidin

(Ayako SASAGAWA, Bioresource Science)

. Involvement of Sphingolipids in Plant Growth

(Sentaro TANAKA, Bioresource Science)

. Study of one step derivatization of amino acid by

Friedel-Crafts reaction with Triflic acid

(Naoki TOOYAMA, Bioresource Science)
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10.

11.

12.

13.

Effect of high-molecular-weight and low-molecular-

weight glutenin subunit composition on dough
property, bread-making quality and yellow alkaline
noodle quality in wheat

(Sachiko FUSHIE, Bioresource Science)

Synthesis and Properties of Photo-Crosslinkable

Diazirinyl Platinum Derivatives

(Keitarou FURUKAWA, Bioresource Science)

Effect of catalase-overproduction of Klebsiella oxytoca
Mbal on the growth of rice plant

(Asami MORITA, Bioresource Science)

Studies on Quality Prediction of Chinese Yam

(Eri HAYAKAWA, Bioresource Science)
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Master’s Course of Animal and Food Hygiene

. Canine Oocytes Maturation by a Combination of

Xenografting and 7 vitro Culture

(Koji AKIYAMA, Animal and Food Hygiene)

. The Effects of «o-TTP Activity Suppression in

Rodent Malaria —Pathological observation of spleen
in mice infected with Plasmodium yoelii 17X —

(Kana ISHIBASHI, Animal and Food Hygiene)

. Effect of Vascular Endothelial Growth Factor in

apoptosis of bovine ovarian granulosa cell

(Naomichi KOSAKA, Animal and Food Hygiene)

. The expression of regulators for angiogenesis in the

bovine corpus luteum:Different response to PGF.,
between developing and mature corpus luteum

(Kiemi SASAHARA, Animal and Food Hygiene)

. Variation of the image analysis traits by age in several

muscles of Japanese Black cattle

(Yoshinobu NAKAHASHI, Animal and Food Hygiene)

. Relationship between changes of blood f -carotene

concentration and f3 -carotene supplementation during
the prepartum period and the first ovulation by three
weeks postpartum in dairy cows

(Shuntarou NAGASHIMA, Animal and Food Hygiene)

. Impact of midgut bacteria isolated from laboratory-

reared Anopheles stephensi on Plasmodium development

(Hironori BANDO, Animal and Food Hygiene)

. Molecular mechanisms of luteinizing hormone (LH)

induced-steroid production in bovine theca cells

(Chiaki MURAYAMA, Animal and Food Hygiene)
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9. Sero-epidemiological studies of bovine babesiosis

caused by Babesia bovis and B. bigemina in Thailand

(ZHOU Lijia, Animal and Food Hygiene)

10. Directionality thats the second generation GMOs and

GMO should be aimed

(Hiromi YAMADA, Animal and Food Hygiene)

. Establishing the Cell Line Producing Monoclonal

Antibodies against Bovine Milk Odorant-binding
Protein

(Tamar JAPARIDZE, Animal and Food Hygiene)

12. Effect of Feeding Cheese Whey on pH of pig’s feces

and Bacteria Flora

(SUN Yongfeng, Animal and Food Hygiene)

13. Utilization of waste heat from biogas plants using

trans-heat system

(Yosuke INOUE, Animal and Food Hygiene)

14. Evaluation of utilization of glycerin for thermophilic

methane fermentation

(Ryuichi INOUE, Animal and Food Hygiene)

15. The viscosity of the BDF by-product glycerin

(Yu UCHIYAMA, Animal and Food Hygiene)

16. Potential control of methane fermentation

(Kouhei TOKUNAGA, Animal and Food Hygiene)

17. Low-input saccharification of agricultural cellulose

biomass

(Asuka HIRATA, Animal and Food Hygiene)



10.
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LR

. Development of a Novel Diagnostic Method for Trypanosomosis by =+=*+* JING ZHANG

Using Carbon Nanotubes (CNTs) biosensor

F—XFRT =LA RAMEIIREOEEICE A TRELRER RN ELT
Kluyveromyces lactis (2492 HF%¢

Hypocholesterolemic Ability of Dietary Proteins and Peptides iz -+ LIYANAGE, Ruvini
)

. Prevention the Risk of Contamination of Meat and Meat Products " JAYAWARDANA
with Gentral Nervous System Tissues of Livestock Animals Barana C.

. Functional Analysis of an Apoptosis-related Molecule, Programmed -+ VNN

Cell Death 5 of Toxoplasma gondii

. Identification and Characterization of Bioactive Molecules from the -+ Haiyan Gong

tick Haemaphysalis longicornis

. Development of Serological Diagnostic Methods against Canine - HONGLIN JIA

Babesia gibsoni Infection

. Identification of the Cross-reactive Antigens between Neospora - Houshuang Zhang

caninum and Toxoplasma gondii, and Evaluation of their Cross-

protective Effects on the Control of both Parasite Infections

. Development of Novel Vaccines against Toxoplasma gondii Infection -+ Guohong ZHANG

Development of serodiagnostic methods for bovine babesiosis ==+ KHUKHUU Altangerel

THOEE BREREAZEESLEHEH
RO e =

. Evaluation of the Immunogenic and Diagnostic Potential of -+ DAUTU, George

Toxoplasma gondii Molecules

Study on Molecular Mechanism of Infectious Abortion by Pathogenic -+ M K

Bacteria
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10.

. Development and Evaluation of Molecular and Serological --*-:* HBES 1

Diagnostic Methods for Babesiosis

. Functional and Morphological Studies on the Testis of the Sika - EVIIPN

Deer(Cervus nippon)

. Elucidation of Molecular Mechanism of Metacyclogenesis— Tr - BH

y panosome-derived Adhesion Molecule—

. Analysis of Resistance to Infection Using the Animal Model - W= 8

Drosophila melanogaste

. Molecular and Immunological Characterizations of Ribosomal - Mohamad Alaa Hasan
Phosphoprotein PO of Babesia gibsoni Shekh Terkawi
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. Breeding of entomopathogenic fungus Lecanicillium app. by - N K&

protoplast fusion and potentials of hybrid strains as biological

control agents

. Expression analyses of Bradyrhizobium japonicum in the initial - Bk

interaction with Glycine max (L.)Merr
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10.

11.

12.

13.

. Effect of biomechanical properties of herbage grasses on grazing -+ DEVEE, Enkhee

behaviour of sheep
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Sl B9 A e

. Studies on quality and microbiological characteristics of dry meat -+ DOR]J, Serjmyadag
products
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Glycolysis in bovine follicles and corpora lutea : Physiological roles -*--** [EE NS

and its regulation
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