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AR BRI ERODENEE
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AT T ILEEEEAD Galois YEFHD AT
K&: = 2 . MIURA Takashi E-mail : t-miura@tsuruoka—nct.ac jp
Ri&: | HEHER o HEEE)
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HirEs AT T IVEEEEAD Galois EDIEADEE

REATEERAT: L ABOBRIEDHE

AT T VEBAD Galois (EAOHRELTEROMEIL

HONCENE
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ARRBIADAT 7 IVEEAD Galois HDIEAZE L BHOFREEAV TR T 2HRETOT I!!ll
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fMEIE D BFIH 1T HEEEFE DR DIFRIRH
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FATHAL

1. RAR—YEBZ R LI i RE O R RKEEED B RO BIE 5FH SAREE
HIFATEREBIE L= AR—YICBHETM TR/ IILEE, ABARLIZE T TO=2—XR—YEHI
IS REEREELCT, ARAMKEOAEROEE, RIAEEETSH. MAT, HHKEEEOEE

AREBEZEELTLS.

BOLEEICL TV SIE8RE BEORE, ZLEG REEOBAHLAE
80 7%
50% 7% 6 5 700
40% 5 4 a 607
30% 26% 4 3 5o
21% 3
0% N
1o 1 0 16%
[ o
AL - = ! . . !
A . m TR e gy BE B ABH m=a2—R K- " -

2. B FHRERRELENERUO I ERBOMAERE
SROVFEERIEHRICA TN EBUANDIBELESTICAR—YBEOREEENGED
BERECREFTEZEOHRRIIDOIIFEEERN. B, BERSEFHT B ENDRR—Y
FEHMNAL ROV RA—LIZRIETHEICOVWTOHAERRELERE. AR—YFEBERANLRER
DEEMAEICIFEICHELCHERV-ERFBDOARLSVICEEFBCEZTEHLED
BEXLL EERRIET OREEREEER.
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-FEERFTOTER-FHRICE DO

Sl S AR ETIVICLERETEBTETILOEE

HOBLERE
SANE

B EREAMEICAHBEREORENRFETE. BEOLTEE ORENRET .
T FEBEICFBEALZISLEOAATON TG, FEEQREMENDIEE LT m |
B R UL B SRERE AERTTILICE>THL . 2EAN= X LORBICRYEA TS,

R, FEBWEFERSTO—NEEEL T AT IENUEAZEREEZLN. TAENOD
L SN ERIFRS T EERELIZETUBESEADNTNA, ZTLZLTPERMHNEEAIZTBEREDLD
M2 ITPBRLEVDIFANELEIETHDM ? IEVSF-RAGREENOXBMATEZL THDE, NEBHH. F
BRMSTO—RFRRIZ, HIVFEEHIRETOSAYOTEEER EFRTIOMN. 2) EDOLSLBETILEE
E9HL REFEERETEDFANYNRHEND M, CO20DHBEICOVNTHREITH o1,

120 (FEDFEEHEICREE 7T —RE—F VI TRANEZITTELLY, ERESPSS, AMOSTEF 4. 8BS
. ZELTSEMAET &, 1) BIERNSTO—ICHEL. AN TN EEEICHEZRIZL TS, 2) Bl
[FRNGTO—2NLCEIEEICHET S, CEAHIBAL, REFBICETAMHRRETILIELTREL TS GELE
Abe, H. (in press) SH8. —#&iAbe, H. (2020) [ZfERT—42HY).

[AWFJEZ B3 2 F7E 34

Abe, H. (2015). Effects of form-focused instruction on the acquisition of weak forms by Japanese EFL learners.

Al BREEBERER R AR

Abe, H. (2011). Effects of form-focused instruction on the acquisition of weak forms by Japanese learners of
English. Proceeding of the 17th International Congress of the Phonetic Sciences (ICPhS), 184-187.

Abe, H. (2020). Effects of individual differences on the development of L2 comprehensibility: A cross- sectional study

at a technical college. [4x[E @ HIFEHE Vit 265 39 51
Abe, H. (in press). The structural effects of pronunciation learning strategies and motivation on L2 comprehensibility.

Theoretical and Practical Perspectives on English Pronunciation Teaching and Research. Amsterdom: John Benjamins
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BRI B MR OB EBRBTOHE
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(1) a.  John wiped the table. — John wiped the fingerprints from the table. -
b. John mopped the floor. — John mopped the spots from the floor. I!ﬂ l
KENOERAERRE. BRANLRAETH D, RAEIERBEBZERL. BAEXEBRALRED
BRIETIIEV, KRARIEFE ROKLSLEHIHER T 5,
(2) a. John banged the catcher mitt. — John banged the dust out of the catcher mitt.
b. John shook his shoes. — John shook the sand out of his shoes.
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BT SANIVYBRIZ LS EEEH HDOTIE
FEEBEBUTOBETIALYRERNT
RIEEKOKISE A B2 E DRBEE D
P SHERTLY, £<a=—BHLLEE
SHEELLCOREERELTLS,

@0t
BEAMEE - MHPEE LA LLHHED
HREMEMHBERLLE ORRLHETo TS,

R AT RELRER 5 - 2R
25 BE (A—Dh—)
TOBIRIVFA—RT RNV TRMEE) ERF

F0R3—T X (ERAEHEL)
ONRMEFSE (BYE)
BERNYT1—9— (B
ANTRZAURTFBE (B
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TR BEIESHEFMPR AETPH FHRI—X

HWREAIL:
Lees] =1=" Ky

BB T 2 OWEEL O \
K&: | &RI sh#t .~ ANZAI Hiroki E-mail : anzai@tsuruoka—nct.ac.jp
WA R P B (T
RFE-E: | EFEHREEFS.IEEE
F——F: BIRRIUR, AV DRME, NAATR REEE. F

. CERIEE. R EEE DR OB

zgg:aﬁ CBHRREREBELTOGHA

T BRED/AXRE

NHI7TUNAH—

2. RMU0BHMBEE

EWHE—2 L DM

AR:HEEED
EWEICHY

&

DLERE
INE

il BRI 0> Bk TR AR
HF-BEA—H)
3mik EMC BRIRIRp 2R BB EBT—FEMESRT A
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ISP

iR BEIESEFFMER AETEH FHRa—X

HEZALLIL:

BHADREEGEXERIVFES—LaY

K4: £ & . Jeyoen Kim E—mail: Jjykim@tsuruoka—nct.ac.jp
A  ERR 2 B (T "
RF=-Hs: BEFEHREEFR. BXBERFS. EEE
F—J—F: REBEXIE. BEICT, BEANRYL
LB E (Positioning)
Hfiriask 2% (Sensing)
ERTTRERAN *HMI(Human Machine Interface)
IRIEESRE=4") >4 (Environmental Information Monitoring)
AN BENAICE (A REEEXE . EXAFHICHIT5E YRy T—I(CET SHE

ITS(Intelligent Transport Systems)| ZE 11 5F5EA (BEIER U/ \URILEE
BELVE) ORSELIIE. ZL T BENHICHTAREERE=2) 71
RS9 HMRE T TV,

BEMAD R EIEIR IR RS HH%E

BIEHEEAD TN DRE T BIE R T 5 EThHbH, BEREMEL
T IT VA LD DR AIEYTE. BEAEIDDIRE BRI AR
2 RTINS 5 X 1AL A —H A0 HMI(Human Machine
Interface) 72 E AV B . BEMAIZH 12T EEESHE T HHRUILUAT D&
SIZi>TVS,
O /N\UR)VEVEENEL Ve FifEiRmRE (K 1)
O B¥sEOME: IEE RS MR (FERFLHFHE)
O Segway DERRIHETT B9 DB (FEERMTHESTAZTRIE HERZT)

BEERREERE—42)>J (CBd 5%

BRITREMN DHERIREIEHRE UL . BRSBTS IRHETE
FITRMT 5L THD . REBFERE=2)2 V12T DHARIEIUATD LS
HoTWB,

O 4 AZEHE (Unmanned Aerial Vehicle) ZFAL V- IRIRIERE=41)2 7 (K1 2)

B AZER S BERITUEA S EIS O A B TUTE, BEORERUSEL
L, ZLT, IRBEERIEEE T, R—LIZR>T<%, ZL T, BkE&RICE
EFEEL A DL B RE Y —/ \NER%T B,

- IRIFIRHRINEE.. BEADRERUNEL VALY
O KOSEN ko=t —RF7—av MBRFE (K 3 D LK)

Hifih DREMI IRFIFRIE AR T —RXT—ar DFRE 1T
TS (JA 2RILFEHERR)

O EERBE~OERHULO-ODY—/ WEE

OO HELFEROD A ERRL (] 3 DAR)

B ERFE (SRR CREREE~ND T I

BB LB EDERREXIE

-REFRANKET T, IHERFHAES SPIFEE D TRl

AREHBEED
EWEDICHY

Ly

1 ERMBRE S RT L

1 RRARARRILE
REERGELLL L B

2 UAV IZ&BBIREHRE=2)LT

O —2F—3r w RERT AR

B 3 KOSEN [z H#—RXF—avé
T—oHER

REETTREA BRI - s :

- BE(A—DH)

& ARZ 1 (Phantom 3 Advance)

KOSEN ffiry = —RF—>av
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%Lﬁgﬁﬁu iR BRIESEEMPR AETEN FHa—X

HREARIL:

CAD/CAE, EnEfE#T, 7— Lo
K4: =% AL ~ MIMURA Yasunari E-mail: mimura@tsuruoka—nct.ac jp
BE:  ARE s kGRS TF
FRPL-HE: BHYS HEI¥R AIFAH=IRER, SAL—R—L%R R
F—J—F: R#EEET, Y2alb—lay, RAR—YI%

ER7TITIUAERANETOMAEYY,  CAD/CAE 2%

BeffiAs B RIS, BT VTR LRY), AR ERERRTL,
REEATRER AT :

RAAFANZHR, HF— LS 2 SL—FR—)L)

ISL—TR— IV OBHERAT, R — (2 50T —RDBIRY.
BE, UTDIDDT—IEAVICHREEDH TS,

RU—R—ILDOBERIT: NL—R—ILORNRAISYUTOEESLIUVERR DEREL, BIEICEL
BIRLENCYUTBEICEDKSITHFET HNERF L. Tz, 7—/N—N\DRIRR, TUF—n>
RISR, RISMOZRAT D AZEZOERIZLBYMBATNS. B 1 [FE—2avF vy I FrDRIEI D
HEDRNHEEEITo>-LDTHS.

FoVFUTORTL: RERAEAHASERAVCTEFOMEBEAEL, ¥—LAMITERTEIVRT
LEREBELTVS. B 21E, NL—R—LDMYFU T DHEITHS.

RU—R—VOHEERFE~DIEH: BRE, AL—HR—ILOBERE, ¥—LHEEDHEBIZOVTHE
LTW3. ZOHRZEFEML, NL—R—ILEWST—LETTOT IV ERBEREICCAT 52812
YA TNS.

H1 RS DHETE X2 rSuFxy

Ffo, KIBEERERBN, HBHE, TOMAIELTLE, RETHIILERIREETES.

R T RENER I - B 2R :

R BE A=)

3DCAD /CAE -SolidWorks (5 — AT LX)
E—2avF ¥ T FrY AT L Raptor-E  (Motion Analysis)
FRR S5t TF-4060-B 2 #(Tv 78R

56 KOSEN SEEDS



(@ KOSEN

E AN TE: BEIXSSEMER BEIZH FHa—X

sxsqin: Society5.0 [ZAIFF=T /34 R - 1EERD
KBTI SR

K4: Bt & . TAKAHASHI Sou | E-mail: takahashi-s@tsuruoka—nct.ac jp
Mg | B L (T
RZES s TAPEYR ER¥R

F—r—FK: t2H 10T (Internet of Things) , loT A#MBE R

s dnLicEod 0T AMBRICAIT-HEXRERT NI ADOHARICETHHE

RMATRERAT: | -Society5.0 ICAIFTT-REE RSB T/ N\ARORKICET SR

0T A BEISHIH S RE LT ROBSIET 3%

HOBLERE
SANE

(1. ERITREZR1Z |
T — ARRROEHICIE ?

W mpsm.TesscEnEE
2020 MAINERC AT ST S B

] Raspberry Pi Zero —an
= : t8 L H —an
e o i - -
[osma H 2D7S5TRE. !! EBAGA (OHTI) e
i | 3 VBIEL I
i Ll loT 2700
I b 2
ey BeoHEE <tfiZxB#>
L = = loTAHERICAIIE IVFE~BREEHRELE
SEHRIT A HOPR RERHERH ) RARBUT1ZEMR REEBRTRIROMA

[ 1. Visual ProgramingZEicLIicloTHR#MOME |

<2075 T REEB i BNERRTESRUNELE
h-th - BERTITHND, UTEBHELERE A2LRAR—-20020775 LB BT Ei
1) B2 Ea— 20 HAH ERBIORE

2)" 207570 BE 0%k

32> Ea— 2R IUCENT EROBRK

<RRLEZ2D775L05MHR >

= B = s Visual Programming
TFITHRE Sre . .
1%—S@ B oA H > -Visual Programming&ld
= I 7= e R 1
=g HGEO) MMET 533
EROFRIBER X iy s
2 REARICE e ) Scratch, MOONBlock, Google Blockly’sé
REBHGREEE\OVNFELCHITE
20T S TREORE PIL 3 o &
AR BARLS BB » e e p 2075327 e
<2075 7 BPITEEL \ AR
8 5 T BB N - 1R ‘
BFF-BE(A—H)
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%Lﬁgﬁf&u iR BEIXSFEMFR AETEH FHa—X

SN IO7S% -

HMREARIL:

3 3Ry 4B d MA ek
RKAHXERZE A -HEeEE# L DBIRK
K&: 5RF jEBY .~ SHISHIDO Michiaki | E-mail: m-shishido@tsuruoka—nct.ac.jp

) - . B (IT%), BTt AR,
il F g wmemae
- ame.  BAEAMRS BAMHER EEMERBERFR, WBERTtLR
MRFS B qxmitres
F—I—F: Recycle, Byproduct, Agricultural waste, Composite material, Biomass
HifirEsk BEREEYO_RIIA

RMTTHERAT: B FREZEVEOESMIME

REABEOREREBRM(ZITRIEMONITOFTIN DTEMBELTOBE - —RFIAZR5.
(FIREAE B, KR, KER, BEEGL)

&I, MBRERCERLTHRBEIMIL  RHS h—RY (WRIER S A E R B (X, RERHEE ERLREKD
DRFEORRAXDSAEEEEEH T AL, BMLEMER THAICERENS TR (HEE

HiffEDBEM) D57V ELLREREILLIz. ThibkY, V=T RSARL—ILDEE) &a
ILAVRELTOIGABENRILNEELEBIZ, A THERDO#EMEERIELTLNS.

I LB EE
oPIRE

BAEF 53 ELTCORBLEAATORE, ABREEEICAT-REETORE, B5
BERIZE 1T BB OISR P OFFBIIAEE CO
F, T45—ELTTLOERFRICAMIHNL, EAMEEERY, THMEEEET.

[t BT EDBALIME]

SEER---BHILAV DA

QERF - JIRTYTIRE(ATFURTY—)
SSMKME: - HUVT AP HZEMEDLIEABH TEL

RHS 77— (RRHERSILERAE) 0
HE T LAY O

ROEATREGRR i - 128 -

BB (A=)
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(éfng?mﬁu fiE: BEIXSFEMPER AEITEH FHa—X

wran B A CIRENEHRZF AL FHAEM D

PR LR R NS Bl E B RO RE L
K&: | HIA FE / YANAGIMOTO Kensaku = E—mail : ken@tsuruoka—nct.ac.jp
e | #HE B B (T

FRZFE-HE: BAEEFSR. BATEZR BARSTHHIZR
F—7—F: FEICRARM, REBAIE ., SHEM. REBET R

CBEZEICALE. TR AT SRR,

ROCTHERIT: e = M BB 1L OO R,

ERICAFRENIET IR

1. FEIZLIBBORHTFE~DILA 14 o
INUBRR D 7 Ui E MAANTHES A VICE T ARERERRIE. ABMOERICEDL:

BEREICLUToTWS, LAL, ChIFBEEEL, BAZLEC IO TRBAHENH ®
LUy, KRFFEE. BIHHRA RS FLHBERE ALE 2RO -EEBIHIE 1T 5 SN LA LFED

AYEICEY, NEBMHE T UORELMBELHIEILALWIC I 7 o —o 0y LRk 12 2550
«’_‘0)’7 U 75 )XE#':OL‘TK%?*@*&%E%ﬁOT:o [1 ] m

2. BREREEBNELEBERE VLT ARy OB T

ABERRETHIS NS FU LT EBLERLAGORY FOBRERS. Chicky, FxE
INE—Z—ONEBMRT 7 VB EORBEEEOEHEICRITHCEEZRAFEE LTV, EHI,
FEAMEMEOHRAICE Y SRELREBEAARICLS. (HI2, M3]

3. ERROBZAV=EFEENORBRATHEMOFSE

ANZBEZ A5 WMERRBOZTEAV-EEARHEIORRETH TS, COIEAL
LT, ERBEDA TAXFOIVLSHFXI-_ORBEEZRAET S L THEAYNHEETELRL
MREERBREITHE TS, [(H4]

NQ 1 O73% -

B1EL I VA ANEZE  R2/NEERI7 OREEER  FSFVYFE—20OFH H4FEAKEAERE

ROCTT R ER b - 1

B BT (S—H)
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& Kesen

FiE: BEIXSFEMFR BIEIZEH FHRa—X

SN IO7S% -

BMESA(RIL:

R ENEICET DA

KE&: EE = . WATANABE Seiji E-mail : watanabe@tsuruoka—nct.ac.jp

Wa: s B W)
FRER R BIEREELR DARMRER

F—o—F: | EEER SEESLE

B EREIEEI I 5oL

RECATRERAT: | - BERBRERIENCRET AL

HRAE:
4 EOACBANE
BERAMZHEET SFEATHLITREMZICALLERMEHEEDRE I!!l |
‘ : Microphone

: Sound source . lle;l)niln

::ounj signal o= COS?l (t_DC) %‘7’{9D7'—\>|::tui§j_é 9 e

' E{ESOE TDOA &

t ¢t - TDOA (Time Delay of Arrival)

AoEDERAAET AL

¢ : Speed of sound

(0.5D,0.5D) CH3

x : Sound source
‘ : Microphone

BRMEHEED-HDREER

TR Bt AT REAER k- 18R -

- EEFE . .RRFE .y
12| mEiaaE x-S -y

o~ REEBEERE
=08

" EEDHERED
HEHER

02

15 2 25

RN D DER

BRUBEHTET SO 3 DOIAIATAVEERDESIZEEL,
FXAMIGEESINS 2 DOEROXEANOFRUELESIYLET.

HHR-BE(A—D)

DS-2100 Multi Channel Data Station (/NEFiI3§)

FEMITU T Oscope2 (/NEF3RIZS)

LA-5560 #EEEET T NEFRIZR)
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%Lﬁgﬁf&u FE: BRIXSFEMER AETFH FHa—X

HEREFIL:
=h == N =h =]

T2 &IFGHRFFEEFZDFEEHE
K4: fll 858 .~ NAKAYAMA Toshio E-mail: nakayama@tsuruoka—nctacjp
Ba:  B% 4 EE (FHREE)
MRFEE-HE:  BAEHFES, 0 32L—3 %%, IntraCranial Stent Meeting
F—J—F: MK NZ(CFD), £IRRFiN
BTt

SR TR RO RN IZB Y SRR R

aVE1—5YSal—YavIcL BB ATE

AREHEEFD
EBREDCEY

HBERANZICKIERT NA RERIZET MR
CERETZ (HIEHIE - RERAE D) OFEHZR
 AMEETILOFIEICET 2R

Qﬁl&ﬁ%ﬁ%l-&éEﬁv"'I('fZEﬁ%
RAENZOBRICE SV RBIRERR T O MHRETES ~

AFLABE. (WEOFNAHBESTZOT, RENFAEE 0

TH5) € O SN AN S S N,
> MicroCT EESMMEBICEYRTURDERSKEIVE2—2LT s

HEL ERROBIREER TRV ERETES R T L

EREEL. Figure 1 RBIAREAERARTUH

> REMRLLT SELCEREMADSIET, RERRTUME

52555 OMEE 1757 DRE T D, TY8—F54X

ERLIZFQFEEHMR (EREORYH (G ORE)
> ERERHBEIEFEREICLDEEME 2000 #THD.

CTROLNDDIZ[REIUERTHS.
> ERICEDBERERANLOXIEL, REDODT(—K1 VY \\,_l/

FHE AT LDBEODOMETHS. @
N’
AEEF VOIS ZHE \ EF
> ErORBEENEBEETEOT, COBEERECERT
. Figure 2 E%- T2 0¥OEH

{REtATREATRR IR - 1R -

AT BE(A—D)
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(@ !-fzg.snfau R BEIXSFEMER AEIFH FHa—X

HREAIL:
i 4L ++ =

INERR A T REBEZM T DREF
K4: &1 £W  YOSHIZUMI Keiichi | E-mail: kei@tsuruoka—nct.ac jp
Ba: | EIEHR B HE+
MEFZ£ 9%  FERLEES
F—TJ—F: VIboLT, [FHRAERE
] *Web T_j;:)b'TDiPla;ﬁ%
SR BT TRYSIVTHRE

ERVTIO—HE

i) 7O SSV T RE, 1T ISR REEZ B AT ADBSR
OjD 7‘55‘/7‘&? :'I':::Ili

TOUIE0Y  FINTVRLGEEDHRERENH D NERTOTOAY IV T HFTMMEILDF T, .
AEBZTUARED, EDESITHRTUOLARENE—REITEZ TNESL, I!ﬂ I
O/NERAT EFBHM VT DFF

FAHRECHEEFRREBEISERATELHELM VY ILDOEKETO> TS, g nenr
HAEFDVILFOBEIEIUTOESYTHS,
HER -77v>ah—NK (Flash Cards) . 74=v% X (Fonics) DEIFEEA—XIZLTLVS,

*Windows DY I+ 7 THY. EFERPTOC VA TOFAZEEL TN S,
XVAVREICTENGFIAE IS EREMICIRETES,
REA VAWK TEBICHLLIENTES,
-2 T LR (Android 0S) B7 U EL TRAKL . 2y FIRECERMIZHERTES,
RERAYI,ITT7% Windows FAMDS Android FICTEHEL . BMER - BERAYR—N/ILDORFEZTOTLVS,
HEOHEFEOLTITCEN S ERDEETHD,

-~ =3 o

hamster orange

FlashWords (BAFY 7 Em) EnglishTest

OIT [C&BFREFBRIES AT LD

ITEFICaVE1—4R b= EFALT. FREFELYREIZT 2V AT LDORAFEETOTE . Web 7T
F—av T BEKE ZERRBEMNRATL  ZREBEETEVRTLEETHD, BRICERISEATINDR
T—hTF% Wi-Fi 8T Lo EEHIRRET HILET, EHROAF - BHRMNECTLARELL D, FRIFEEHRER
VAT LTIE, ERGIREBREAFTEDILIITRY, ARER -ERELENBRITLLIILNHFTED,

RUCTT AR AR i - AR -

R-BE D)
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k3]

i
'S
Ik
Rk
R
I
1T
el
=1

3EHH - 64

i+ 65
N - 66
BT - 67
Ik - 68
P - 69
% 70
iyt

Al 72

% 73
IR« 74

A HZET < 75

i

i+ 76

BRIBENAF

HREIRILF—

MRS




%Lﬁgﬁf&u R #EE TESEFFMFER AETER b2 EPa—X

=i

SA

BME2IFIL:

EMEBZRETHLIERREICEAT MR
K4&: =% 34 ~ SAITO Natsumi E-mail: natsumi@tsuruoka—nct.ac.jp
Ba: | EHE A4 (&P
mRER = BARELFR, BARRKREZR BAEZR BEADFEYFER, BEAMRS
F—I7—F: MAEMKE, EYREMEY, REE —KRREHME

= INBHE L

i -::ﬁzzz:?jf/?iﬁ@*ﬁ BERRER, T RTAURERT)
1R BERTBE BT : ’ PERIEES

- FEWFHITF I DNA FRAT)

PP SR O R T AER

TIRICE, EYOCREVOEBICFEETOMENNEEET D RETOMENEADIFIATS
CETRRICBTAEMEERCRR. EFESLE ORBERRA ARG, AWRIL, EREFIC
FETHREMENOEECRINEHSHICL, TORNCERITCATHLEBMELTNS, FAf=b
T, TEHEDOLN T, FANEZEET HEANEL ERENLGEITLERASNIBREHREZAR
ISLTROESGHAET THTIVS,
> EMALIRRE DB

ERBIEYLGEDLHIREZE D BEL . DNA BRITICEVRE DEELZRN . HLLWERBEER D115,
< ARARBEERAV:-REREMORSR

EYEBREREEZLOMBECEMELTERT 5720 REOCREFELGEDFRFEETS.
¢ MREOERZRABEDOER

EYEBERTT2RNOFERBEYERRT .
S FAXDRAMRROEYBLBREDR

EELbeRICHETIF A XV AMRREN RS 2MEMERRL. FIRAEEHEILT 5.

e W s eanssm
Eitbe o R bR RO L A

fRUCATREAT AR i - PR -

BH-BE(A—Hh—)
INAF 1) —2 AR F (Panasonic) EEMEE DS EE (TOMY)
VTR S S E A (SHIMADU) FIARZEEMIEEMIE (Olympus)
EEEDRREEE (TOMY) CO,foFan—4—
A A2 F2_X—5—(TAITEC #h) AIRRFHE(TOMY)
H—<ILY195—(ABI) B KR (TAITEC)
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gssnaeEuya FiE: BRAIEXEFEMER AEIFH LF-£Y2—X

HR2AbIL:

m IS — I =~[— >

WEYIEREZERICEDISITHRET EHM?

K&: & & ~ MINAMI Atsushi E-mail: minami@tsuruoka—nct.ac jp
e | EHE P Bt ()
MRER-WE: BAZFNER. BRIEYMESR.
F—0—F: 1Y, F09 S LM, A9HRN—E, IESIRT(HR, B
D - EWEEROT (BEREE. ERNETEE. 20 /N\VBERFR)

- DFEYREEER GEE —= 5hE
oy NTFEYEEREERFIO—=0T15E)

- HEMAERIEE . MR

Pt N EN DT 0SS LR, TES TR T HAEBIER N R - B~ DHEEOHE
EWEER. KB, ZRTEDFEEYMR FLR, BEEOMEVMDORLELEDEYMA LRI 15 nomess
BIZEIHINTWS, EEETHIEINCDESBRAMLRIZEDLSIZHELTLEDOMNE
BFLARLTHLMILEL, BEELEOR FLAANOEHHLZHELALORIEDDEDTH
27095 LMBTEE. TAOAORIVLBERLARLTCOELFRTHIIESIRTAIR
[ZOVTHEL TS, 9 =
(1) #MOT0YS5 LERAEIEHS A5 H R A—EORE i
ZHREMEEBRT BN, BoEBMICEATWWIRRE2T05 5 LML (PCD) L5, [{
BMIE 2T T0Y S5 AMBTEERRS b, MR, SR, EEEICRATCEOTERL | W
TOtRTHDB, AL, HEEDHEDEIHIEOMEMNBAT 5 L. BREHMOMBMNT HOM —
IZBEIZ, WEVMDEEADILRMES . FITHEMDOPCDEFIA L TRAT D& S THE LI-MEY il
LB, COPDDRFANZRALEFRHLMITSHI LIE., EYORESE, EEEEZRLSIESH @
il o2EMdELEZ NS,
BIZAZARN—FIZEB L THEET >TSS, A 2 ARN—FIXEMCEENEDZ /Y

BER@EERTHY . BPOPODTHAE TR F—L RDFIEOFRLEL>TNDARNA—EITHET =B
B EFEENTNDA, EPERNTORERELLCOMN2TWEL, YA XFTIXFDAZHRN—HEEE 15
FRIERALZREAEZANT, PODIZH TS AR HRNR—EEEFORELZHER LTS, F-. KBEE~O#EA  J\
BZ R RO EOEMARBERD A 2 D RN—EBERDFEELLENICETL TS, 4
(2) EMDIED 1T« VBELIZESERBHEAOHERS, 7z

IEDIRTa U REE. DNMEERIDELEZEDEL., RELGRBEEOEL (FIEZT0OHMR) ZHET.
IESIRTAIVRDDFANZRLDVEDTH S/ LINAA FIL LT BEFRROEILEZL 5T I &I
FURBRHEZFLSEDEEZONTVD, HALBRER FLRAEZ (T -EHEMIZHE L TONAX FILIEDZEEA
BIDEFNMESN TS, LEA-T, BEOEEADNAAFILEDELZEL-5 L. TAMNEGFRED
FibEBEoL, FYRKRICHEG LE-RBEEEZRTEVSHEHEADRBEESNATLS, LMLEND, FHDHE
MEFRTIOD &L S REHEADBONTNSEIFIFEL2, IBEELL,

HEEDEDESHOBELDER (SAY B) A TEDLHENDR FO YV TEN>TUEDOEDEFLE
BENTEY., 78—FILERENS, 7 O0—FILEHDS A v e FO—BIEREIRD & 5 12 DNA IEEFEFI
NE—THIDTIES IR T AV AREIITFETH D, £z, V O—FIILEPOBREHGICEVTIE, TED
IRTAVADPEELREZHEHOTLWIDTIELBELIDNEEZEZA OGNS AMETIEY O—FILIEMOEFNEFIZE
172 DNA A FILIEDEL LR, T ERE. BEEFRELOBRICOVTHLMNIT LI LEEEZELLTY
%, BELEMMOMRKICEELZEIBEDERTHD YT D Ardisia japonica ERARMEE L THENE
EHTWS,

RO T AR AR I - 145 -

H—< LY A %5—2(Takara, Applied Biosystem)
70— 4A—%5—(BD)

)7 L34 Ls PCR %:i& (Takara)

> —= DNA o —* >4 —(Applied Biosystem)

B BE(A—D—)
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%Lﬁgﬁf&u TR BEIXSEEMER AEITFEH EF-4Ya3—X

=i

SA

mrsqin: A D RAE LVIRREE,
EEYME LR ETMICEAT SR

K4: BIER ZEH ~ ABE Tatsuo E—mail: abet@tsuruoka—nct.ac.jp
W& B P Et (T
MMEER-0E: BARKREESR.EFEIFR SETAC. (FUXBER
F——F: HRER, KR, RESM, P00, KBERE, 140X# 18
Has R R, =P UOICET AL

TR - M B OIS LU, AL TRADIER, IEICETHE
T RESH OKERE GRK-BK)  BUERRE. ARRE. TIREERAR)

P EES LU A2 CGERER) . LB RS EICET AHR
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