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MEMORANDUM OF UNDERSTANDING
FOR SCIENTIFIC COOPERATION

(Third term)
DATED 1st of December 2012
BETWEEN INSTITUTE OF WOOD TECHNOLOGY

AKITA PREFECTURAL UNIVERSITY, Noshiro, Akita
Japan (called “IWT")

AND FACULTY OF WOOD SCIENCES
UNIVERSITY OF WEST HUNGARY, Sopron,
Hungary (called “FWS”)

1. Both IWT and FWS agree to promote scientific cooperation in relation to their
mutual interests through appropriate means, including;
1) Exchange of scientific and technical information
2) Exchange of scientific staffs and students

3) Implementation of joint seminar and joint research

2. An expression of the parties interests to cooperate scientifically in projects
concerning wooden products, timber engineering and other related areas within the
range of allowance of its own current regulations and is not intended to create
legally binding obligations.

3. The parties will agree on areas of interest from which mutual benefit can be
achieved, and undertake to enter into an appropriate detailed agreement when

necessary, setting out the terms and conditions of the future scientific
collaboration.

4. Official communication of this Memorandum will be through the Director of IWT and
the Dean of FWS. It is expected that activities will be commenced through
representatives from the two organizations.



5. This Memorandum of Understanding shall come into effect when signed by both
parties and shall have duration of five years, after which extension, modification or
other changes may be made as agree to by both parties.  Within this 3™ five

years period, the term of the Memorandum may be altered subjected to approval
by both parties.

6. This Memorandum is made in two original in English.  Both of them are regarded
as authentic.

For the Institute of Wood Technology For the Faculty of Wood Science
Akita Prefectural University University of West W@«

. O N 4
(-r[" L f‘} ( Ve G
- L

\\ 0 Qﬂ.‘i i
Professor Yasuo lijima or Laszlo Jereb'’
Director of IWT
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MEMORANDUM OF UNDERSTANDING
ON ACADEMIC AND RESEARCH COOPERATION BETWEEN
INSTITUTE OF WOOD TECHNOLOGY
AKITA PREFECTURAL UNIVERSITY, JAPAN
AND
DEPARTMENT OF FOREST SCIENCES,
COLLEGE OF AGRICULTURE & LIFE SCIENCES,
SEOUL NATIONAL UNIVERSITY, REPUBLIC OF KOREA

Institute of Wood Technology, Akita Prefectural University, Japan, hereinafter referred to as
IWT and Department of Forest Sciences, College of Agriculture and Life Sciences, Seoul
National University, Republic of Korea, hereinafter referred to as CALS, considering their
common interest in promoting the mutual cooperation in the area of education and research,
both parties, therefore, wish to expand the basis for friendship and cooperative educational
exchange, and have set forth the following Memorandum of Understanding (MOU):

Article I: Purpose

1. The purpose of this MOU is to develop academic and educational cooperation on the
basis of equality and reciprocity and to promote relations and mutual understanding

between both parties.

Article II: Scope of the Cooperation
1. Both parties undertake to promote and develop academic cooperation as follows:
1.1 Exchange of academic staff and students.
1.2 Cooperation in research and the presentation of its results.
1.3 Exchange of academic materials, publications and other scientific information .

1.4 Other educational and academic exchanges to which both parties agree.

Article III: Financial Arrangement

1. All specific arrangements and plans for activities are to be negotiated and are dependent
on the availability of funds.
2. Both parties may seek financial support from national and international organizations for

the cooperative activities to be undertaken as stated under the terms of this MOU.

1/3



Article I'V: Agreement of Implementation

A detailed description of the scope of activities shall be defined in the Agreement of
Implementation, which constitutes an integral part of this MOU.
Agreement of Implementation shall be made in each activity under mutual agreement of
both parties.
The Agreement of Implementation will include such items as:

3.1 Elaboration of the responsibilities.

3.2 Schedules for specific activities.

3.3 Intellectual property right and publication.

3.4 Any other items deemed necessary for the efficient management of the activity.

Article V: Intellectual Property Rights and Publication

Detailed management of the Intellectual Property Rights and Publication shall be defined
in the Agreement of Implementation of each activity.
Both parties must give written approval for the utilization and publication of the data and

research findings.

Article VI: Settlement of Differences

The differing viewpoints and interpretations of this MOU shall be settled amicably by

mutual consultation or negotiation.

Article VII: Amendments, Duration and Termination

Amendments to this MOU can only be written by mutual consent for the two parties.

This MOU will be valid of five years from the date of last signature. It may be revised,
extended or terminated by mutual consent of the two parties.

This MOU may be terminated by either party by written notice at least six (6) months in
advance. Such notice of termination will not interfere with cooperative programs

currently underway. Such programs will be allowed to continue until their conclusion.
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This MOU is prepared in original in English. Both of them are authentic. As witness to

their consent this MOU, the appropriate authorities hereunto provide their signatures:

INSTITUTE oF WOOD TECHNOLOGY DEPARTMENT OF FOREST SCIENCES
AKITA PREFECTURAL UNIVERSITY SEOUL NATIONAL UNIVERSITY
-~
k _
Tomoyuki Hayashi, PhD. In Gy of, PhD.

Director Chairman

Date: ! 0/ | /2 ol¢ Date: b,/; (2) I/ 20/
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(LT ThE#HI 03, ) #REL. ARUVUTICERHAREZERSES LD ET S,

3 (2RHEEORE)
RiE. BRAREOREICH->T. TEHABLEETL2HWHESE (AKX 1) 2EHL.
BRUZEFABLEZLET, ABEHEELAS 1 4BURNICRRVUZIZCRHTSIIDET S,

4 (FHFEEORH)
1 A BFEEOEBHRSEOERRICH-->T. TEREBELAELLTERFESE (KK
2) ZHEBL. RRUZERBLELT, 4ZFEOMFERETICFRUVZICRET S
LtDET D, BHE., NEELH-TRERARFLEEZRTINETICRRUZICRET S
LDET B
2 ARUTR. FERPTHEABRAREONBTEELIERLELS LT HHER,. HoM L
ODRRUVZELEERRUABZTOILDLET 5.

55 (BB RFOEERS)
AlZ. BEEOEBRAREORBICOVWT, TEREBELELTHERERMAFZRBEEZ
L., YZEEOEFERETICRRVZIIHETSIIDLET S,

£6 (AMDOBROER - AE)

BRUTIE, BEMRUTARICAKL, SBRMRFZZRTSEAICH > TIE, FA1ICHE
XICRHETIEELEL. AKREY, BRFARFORNE., AMHMEZ, BRUZICE® (E A
—JL) FE FAXICL2BEEZET. ) FITLYERL, DELCHABZTI0ELT D, &
=, ARUTIE, BEEEOT, HRARFICRETLHE (UT MEXREHF) L1353, ) AL
P2EBIF. BEEBECFERSZEREZHENTSIEDILIDLET S,

57 (RERRFOEE)
1T RAERUTE. ARAREFOREOHE,. BEBFEZEHRETSILLELIC, FXERFTHFDEM
DRABLEICDELGERGEE. ERRELEREFOERSFOREAKRHTOERRUEREEFOD
ERBEEFOREERICIBDI3DET D,
2 RAERUTHEH.BEEZI2-TEABEICESKERXEREZTETNORLEZERTSILDET D B
— BBRMREFCHAVERSREL, FEUAEEN ARG LEEAORAEFOREFZOMEIC
D2WT, ARVTHEUVICERZEUREZTEMTHOMLHBAEIZLTES I LEET S,

%8 (BEODEH)
ARAEEOREICETIREICOVTRE, ARUTAEETSIIDET S, L. HE
MOFTYBWERRVZORAERGDITHICHTTIREIL, BRUZARET S,

9 (ENFENDES)
BARUTR. . ABRHRFORREGIEERBRUTARICRIEZSFICLOAEEZETT
2t0ET B,



210 (LRXREHLFOEE)
1T RRUTE,. FRESFICHLT, ZZREARVTOFABICETSAIRKBFLEICKEIEER
SEDLDEL, F—. WAEARELLEGEICE, ESICR, ZRUCHEHFEREBESIC
EHTH2LDET D,
2 ARUTHEH.FXRESEFCHLT, ABHRFORRICHSITIDHRREFOETEZTFU
N, SZREREFRVCEOARICETIREXZELICEDHILIDET B,

211 (BBRHEFOABLERA~ADHAN)
BERUZIE, HBRUIEZFENSAARBICEREEIADI LS. ARUTICHL, EBRHREOMAIICY
FoTORMEARVBRALTSICHEEOREICE>TONEEDOHRAZETSILDET S,

£12 (BENDEEXITEL)
ABEICEHLTENGEBIAELZLER. HEEHNOBBEOL. BEZEEXEELT S
CENTERHIDET B,

%13 (BEOHEZEME)

ABEOAMBEERE, FHEMBENILOFERI1FE3/31BHETET b,

EEL. ABHEBTICEZ-2TH, GHEEBHATHEZATV., FDHMEERTESH 0L
?‘%O

F14 (TOBBEEREDLONDIEIEH)
AGEDREICOERRENELELFTRANBZABEICEDDLGBVERIZIOVTE, TOMER
BLTEDHDIIDET S,
LEBEOMBEATA-D., ABEEI4BEZERL, 4 FRR/AHFNOSZX, EBZTD 1 &
ZRETHALDET S,

EH27F9H9H

i MEARABTERBFFE3I—23
KRAHBEHEEER

< MEREXETFFRE2 0 &t
X & ®m E

[ REBRATEEAR T 1 -1

MEBRIXFAMSEMNIHRAFTE

T MEBRXEMFTERE 1 7
RKEBFL-o-EHEEE EER




AMREM 8  BLHRNXEE (FR2SFE-2TFE. KetEEn)

LEE/XHTRAFTORENRE LEKEERREN
AMERMFER ik #F

[ &L Y]

ARFEE /FIRERDAEBTHMRONTEREOZEER R bEWEHIERMTH D L
SbihTWns (Pittermannetal., 2012) , 7 A7 rElT/AEzEL / XFRICET DHH
AKEHOFEFHER THY  ALFEREDOE / %7 A7 1 (Thyopsis dolabrata var.
hondae) (LAF, B NET5) L AFEREOT A 1 (Thuopsis dolabrata) 7%
HONTWD, B NI ER R 2> b BB 7 AL 1 CIEERAYIC oA L

(FRE,1988) . —FHO7 A2 F w2 iZAIN, ME, MO —HICKRASHET H 2 &
MWHILNTWD, 612, BERCHARBREOHEFILHHMIK T AT 24
FEOSANEET 22 LR RENTVWD (K, 1960) , £/=, WMEAMEIX, BRED
SEEREICER NS D Z L RARBO LN TWD (UK, 1999)

ERNTBRARHERS E L THONLTWDE ) FF A=V EELEHT L
DM OMAMERIBD TERWEWIRENH Y, BEAM L L TESFHI N
TW5b, LL, BN, TRFoOMOMEIZIIRERER IR, —&IZIE
Wl & KRR ERE LTHBBLTWS (HFEDH, 2007) . 7 AF 0@ RKRE
MOBLEEEEZHAOLMNCIT LI LT, RELEFRARAMCTCOHL T AT rEDE
GEBROREBICEST HI1E)0, IREE ) IROELZRMETEL2ED D 9 2T
HBEECTHDH, L2rL, IhETratlug 2 BEO HAIRERIChz 5 EHE
BREFRITER SN TWRY, RIFFETIE, 7 AT u BRAREMHOBRIEE
BT 2 EBORMAEZEL AN E L CTEMBRRBITZT 72, 5T,
BonHREZ T 2 EFHOBRESEOERLZRAL/NIL, TATHBOD
LBIZOWTCHEMEITo T2,

[k & HiE]

TATuBNRAGHT D 22 BM A2 TRt 5 & L, &N 16 £ 379 1K,
7 AFn 6%EMH 230K (95 2EM T 2 BEOBEMIRICAETS) . & 609
fEERDFHIEZREE L (F 1 1) . 7. T NI —TFL L TIRFEL /
XREY ST 5EAE (B /% 2@E, VU7 1EE, xXa 2@K) 2T
i,

R I H R AT S LT #H3E D 5 2 E CTAB % (Murray and Thompson, 1980)
T DNA i #17-72, DOk, T AT aEE I8 L<B% L7z EST-SSR
~ — % — (Sato etal. 2015) 19D 77 4 ~v—Z H\ T DNA @ PCR H1g 1T >
7= (%2 , PCREEIEIZ, 74TV —RFR77A4~<—015uM, VNN—RTTF A ~v—
0.5 uM, FAM, VIC,NED T L £ & 7 ~/L L7z Tal 77 A4 ~—0.2 uM, 2xGo
Taq Master mix 5 pl, 10~120 ng O # % DNA # &1 10 pl ORKIEHR T, 94C 2
53, 94°C 30 % - 60°C 30 - 72°C 30 #b%& 30 A 7 v, 72°C 543 DM TIT
ST B L7 PCREMIIME BRI KREASASN AT 7 Jay—k o ¥ —IZFKFEL,



ABI PRISM 3100 Genetic Analyzer (Applied Biosystems) % F\\T 7 7 7 A > | fig
HrZ47v>, Geneious 7.0.4 (Biomatters Itd.) (2 X > CEMLRFRZIE LT,
TAFuBOBESEEEZFEMT 572912, Cervus 3.0 (Kalinowski et al.,
2007) #AWTH M ELGTER (A . ~TeESEEZEHE (H) . ~T u#EaE
MMl (H) 2H5H L, 70, £HAMORHEREZHALNICT 27201
POPTREE2 (Takezaki and Tamura, 2010) IZ XL > CT7 A+ v 6 £H, &N 16 £H .,
EXBT T M= 3T B EEE HRIC NIEIC K DR 2 ERfR Lz, S
512, STRUCTUREZ2.3.4 (Evanno et al., 2005) % A\ CiE G E OREM 217720,
ARIZEDHETHRE Y 7 A% —BE2H#E L,

[ R]

NI ZEf 2Bk L7/ R, 7AFTaBeT7 v N Ar—70Or 7 X REY IR
2D RIS, ENXNET AT RITHERFIC PN D Z EBRHAL NI ST
(K2 ., e N168EHIX, tiEE, FHE. AFE, LEEO 4£EH, KOH
JINE~FHBREATENETNRFKEEZER L T\, —FDO7 A+ nr 6 £EHITE
BpR A~ BIREM & RER~EERER, KO 2 BEHEOHMBEEBIZH - 25
KRE~BEBRERO 3 ZMKITH NI,

STRUCTURE f##t OfER ., K=3 ® & &, B N 16 E£M Cl3dbiEEL L OFHER
T ITAZ—IBELEL, AFR, WEER, HFEE, AIIIROEFTIZZ 7 A
Z—IRELEL TV, 72+ r 6 EHD S, REFR, KRR, KER, 18
EROTIEIZ T AX—MNED TN, 2EBON MBS ICH - 2HEER L
WMARBROERTIZ, 77 AZ—MOMICr TAFZ—1BLONDEHEZ2EF - T
WADEEARR SN (K3) , KedaD bt &, e XNTIRILE L FERECTIEZ 7 2
Z—1I0nELHL, AFR. WER, HEE, A)IIROe NEFITZ 7 2% —1
NDEELTWe, —FoT7xre 6 EH0> L, RER, KRR, KER, &
BRIZZ A2 -IVHIEL LT, oABEEE I, RRIZIZEAEOMEEKET
7 A —MMES LN, BERTIIZ 92X —1~ND ) bEBOEH %
ATEENZ Ao (M4), Flo, ARICE 2 FIETEEZE M LR,
BRHEZ 9 AZ—T K4 L HEINZ,

[&4£]

STRUCTURE fEHTIZ L » TR ESNTZEBBEEICB W T, BERKEEHTIX
TAFREENEEO A —ErTBENRRLONEZZ Enn, ZOLEFT
ENRNET AT o ORMENREEL TV DHRIBEMEN R I (K4 . BHIL#FIC
BOWTERNROBREODMNEEFHN THDL I, TATrEH DLW IE /X
BAEY N EIL B AROKBICEFEL T2 & 23 ba kR OTER OFER NS |
KEIZIT e ROV 7 2 — VT REFTICRIEL, BKkKEYLLEILAARDNL
ONOMEN S G EIR LT EZBELZ LN TWD (5 1988) . BFET 257 X
TRrRBOERNB V7 2= T oW AIERT 2B CHA ST ERET
HE, KR TCRINTET AT rRRBOBRLGEENL, EXO LT a2a— U738



FEoduigE, FHRELATFR, WEERE, HBE, AR ES 2 7 FTIC
IEEBANCHFEL TV LR T 52 N TE D, £, BHFER,
JER K OMEERICHET 2T AT a3 boBENRE N2 b,
BoT-WL O OHEEEFNBIRELZEFTH D EHERI SN D,

#£1 ITICER LT Ao BEH

No. R Exih ER% HmE
1 dtiEE ) 23 [T
2 dtiEE mfE 15 =AY
3 BHE BEF 27 (A
4 FHE K@ 30 A
5 BHE H& 30 (A
6 BHRE hE 31 =AY
7 BHRE B4R 12 =AY
8 BEHE BKELW 15 (A
9 FHRE +I# 30 (A
10 BHE K 22 (A
11 EFE 84 29 =AY
12 BFE Btig 24 =AY
13 BFE HZEWL 24 =AY
14 LUKE LW 19 (AN
15 JIE M 17 A
16 FRE &E 31 AN
17 BER KE 35 2 FEMEE
18 HARE B}k 48 2ETEMREE
19 RHE KB 32 7RSO
20 EER ZH 44 TR+ A
21 IREE Il 35 7R+ 0O
22 fEBE KEH 36 7RSO
3}

I IR
K & x
#£2 fHH L~ EST-SSR ~— 4 —
Locus Dye Rr?:zziift Min Max
Tdest 1 FAM (CDu 137 173
Tdest 3 VIC (AT 11 169 186
Tdest 11 FAM  (AT)iz 138 161
Tdest 14 NED (AG1z 157 185
Tdest 17 NED (AG)12 159 168
Tdest 21 FAM  (AGiz 231 274
Tdest 24 VIC (AT)15 243 267
Tdest 29 VIC AOw 219 246
Tdest 35 VIC (CDis 194 230
Tdest 37 NED (ATC)o 164 176
Tdest 38 FAM (ACC)o 117 134
Tdest 39 NED (GCT)s 153 165
Tdest 42 FAM (ACC)o 226 255
Tdest 43 FAM (CGG)s 137 153
Tdest 45 VIC (GGDiz 211 236
Tdest 49 FAM (GATwo 233 248
Tdest 53 FAM (CTTis 244 284
Tdset 56 NED (AAG)» 153 165
Tdest 58 FAM (AAG)is 151 180
Locus: ¥—#—4%, Dye: B Y—H—%

Repeat motif: & UiR LIS E AR5

Min: &/ND I35 A0 AX

Max: T KD I57 A2 MF AR

O =AY,z
AT ARFOHFE
v 2ZEFB D B

1 Y7 EEEU



96 ¢ Tesx

_1 1 #95 [
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W AEESR *§
a0 AERS® {1l
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¢2| 59 AWBERR x2s

e—— RN B

T HER kL

oRf{R 2F
OFSR xiF
oOFaR ¥a
ORER SR
DEARR $8
Qi Wi
O&El |
ORBR x@
O#EAR BmYL
O®RAR +-
OEFR MEHE
OS5 AR
OEFR 2
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OEINR &M
9 OWER zR

© e o
A 7R T O5%HE
# 2EBOBES

01

2 T AFnujg22EMH. 7T KII—T 3FED R

R m Ty * & TEk. ™ ] w % g W 1 " ¥ » n
IS E S CRRRERERCEEEE £ i 4 & 4
L w

o <3 &5 H%IHH x 5

2R 8 R ERRE R A A aRERE ”R O 8 R &

ER R A & R%E I ERFELOENY OROFE U R OE
Rl# % & W 2 b

W 25281, W 25251, W 754%-1

@ E/iSTHE, A TAIOSHE & 2ZBOBEW

¥ 3 7 AT wujg 224 [ O STRUCTURE f##r#5 % (K=3)

4
%

- 3 1 i “ g i M . W g W W " [ x E n
0 © 0 © ©9 00 0 ©0 © ©@ ©© 0 O % . A A A A
& & ® B i # AW W OB B ® B U ¥ OF N L 5 L] £ &g
B & a ﬁ & # 68 ﬁ %« F F FE 35 I K *® ] R 2]
i H ® R R AR E R & R A R R & " " " L) U
E B B X ; BR + x @ i E L & B XK H x # R *
m F o8 o = L] E W M w x
iR il - R A
W 2325=1, W 7322501, B 293251, B 2332=N

O kg, A FRrO5%E & 2EEOREE

X 4 7 AF v g 22 #£H » STRUCTURE 4T £ (K=4)



TELIF7RAA—RUIZELZAMDORERE
AYMEFRMFER LB RE

(B2 LUBM]

G - IS BESCAEM S, KB - REMLZEOREARA ML AN 6 A
REARET LEMCIT., BEST—AN—LANMIRA B THL, -, £
LEDORMPICHIESCEA 2B BTV, AKMEZLRESEEZVTEA
MITfEREMHLET ON5, AR T, FEx L S OEITLEWE RS O
F T, HBAEREARN CTRELYWEL L TCHI—ARVICERL, BXRa—7 4
7L LTERBERBIOCERa—T v 7L L TRFBERAELZRH O EAMOE
HEICRYMATL, MR TELT 7 A=A THLHEED a0 4 FIE
KTHHEBRIT, TRLVARHKA OB Ve —ARZME L BVEEEZ R L,
E5 c EEMEHIMZA TEBEIREBIN DO AMREM L L UEHILTEZ
N, TOHEICETLEMHMETZ LV, £/, TEAL T 7 AT =R D —
BMTHLAATYTELRIA T I—AR T, TFE, GRS T AT v 7 REDOE
HWREILZEHME L TEARDH CHEAHSALTBY, AM~OFEAVEREIND
INEBER2MBIIARRELTCVD, 22T, BIRBELRERELAMOT T L
Ty AB—ARra—T 47 L THNEBEDT, REXEDIRZFIML, TOFH
A EREF LT,

[EERAE]

HEAMIZ T Z A 51 >N (Betula maximowicziana) DR RE DA 2
7o, BEMIZIX, BR(EMSS - WEE, B, BEESE: 20%. 2T &
OEEFEEE L TBERB), XY e=ArT7 1 a—iEmEKPVA), voFL o7
Ja— v (DEG), #Eikh v hkEER(CaCly), HREE 2 EOKR, #WR)%
A, BHAEIF 100g/m2 & L, B FIEIEIMEEY & Lz, REXEFRLE LT
BHZERERD—R (AR TE RKE)Z W, 2% ) — )L CRABLEE L /-
B 2 HZEAEEEJEE 400, AAETH)R) CTEZEE 4.0X104 Pa T 38A
DBV 35A RICRHETUHE LI, £z, —HORBRAIZE L Tk, #40
22 H#2000 OV RAR— N—TREME L2 RICRFEREICH L, GIHIO R
DR A EAHERBR A & L,

D~HEZ E R R

B 7 M 30 mm X i 7 1A 30 mm X fk#E T M 5 mm ORER AR L 57
Wike LT, BIRBLOERER L L TRBEKRMR)., KU =71 a— gk
(PVA), v=F L o7V a—L(DEG). i B /v 7 AKEKR(CaCly) Z# AV iz,
KBA L EBBETICEERET C 24 FEBE X L, BAE%IC 106C TR
L7z, T D%k, 24 BERKHR S & 0 (Wet) & JE .~ 105°CEVR 52 8 4L (Dry)
EEBEDIR LTV, B CEELOER TN, BN Fmo-NEZHE L, JiUiE
HRECGHEZ EME O MIEIZE D — 2T, WK% O AL 55 L OWLERH O E R
MWHEHT S 0~100%D % E., HENE VI ETERZE®HICEND)EZRD -,



2) /2 1 TR 4% 4 B B

BIR R OHIREE 2 KR, BRI DWW TIEER S H 65 mm X it J5m 10
mm X f#EH M 140 mm OFRER A, RFBZEEFEMICOWTIEER S M 30 mm X f
5716 5 mm X §ME T H 30 mm ORBRAAZH W, REBREKIEZEZE@UNE T L
T TCHE L RICRETREERBICH L, BAREN 1 49 VICHY
5 52 HMZRBHME L, 1205 0BHKEN & 108 4 E ks BE o 2 B o 4
A7 NVEEDIRLITY, RERFTEOEMFEHH S, Lra*b*RERICL DL EE,
KIZHRET DBt A &2 HIE LT,

3) Tt & 4 7 B

BERR 7 M 100 mm X B F7 M) 10 mm X AEME 5 1 100 mm OFRER &2 A, 7
—AN—REBEHERBRELELHNTHE L, RBEfZoRBRAFIOEE)L D EERBA R
IR,

[(BRBLUEER]

1. BRBECIIREXEDR

M1ICEBRBLIORBREEZEE LIE-AMOREEELZ T, BREEM T
X, Wetl TEWHEENHER I, Wet2 TIEIRESIKT L7z, |RFEEE
E# Tix. DEG. CaCl: &M CRIEDMER NER I, 20 Lthb, &
B"OTEZEDRIZ.BMENTVS DEG & CaCli A RELFELTWHHD
EEZLND, K2 ITREm SRR MGE & 52 B ORER O ALz~
T, Tz, K 3 ICHRBEHEGHROSRB A 2 EEL Lz, AZORBEE(LERT,
BROEEITRBREBEZ ICHEMLARE, KRBEEREOZEEBZ R L, W%
BElOBZET, RBEHICHEN L, 2. a{i%/ﬂa AR BHIEE R KR &
BEED QBEBNET L0 EEZXOND, MEREEIL., BiREHkER 2 &
THHERBEWVWIIERO N2 (K 4),

Doz s, |BRICEZ2BRNa—7T 40 7 IXTHREBE & F%ORERE
R EROSZ LKA 673» mole, BRICBWTEBRN/TREBEHCE XD -
FHBLE LT, BEROLBEENEN L0, EBEAINMES AR LSV
FORNEZEZONTL, TROoDOXRAIZ, BOERELEKIG L, REMEOE Z
T D2 MR D2 L CHETEXLIARERND D,

2. REARBCLI>IREXHEDR

bIICEMEBEMOEMAZ R Lz, BRBEM CIIEMANBIE CTE T,
FEABAE LTz, —FH., REEEM TIL, EAaoE KRR (K6),
MAREBEEIFERIECH-T D, REDOBAKILNRB I N, REKRE
PREE - A OGRS D, RERBNENT R LAESENE VT A DN
BMRTDHET, /-, BEMOERBH I & IRFAEZOEMAOERIZLE L
7= (X 8), Z i, B/AKEO>90)NIHE W TEEMREHEBMENZ W, T72bb,
FHEDHVIE E BT OBEfA N KT 5 Wenzel DX D THIRINDS, 3720
B, BUKHEO>90°) DRFBAEEM CIIHVIZE LV EMANHERL, BAKE
(6<90°) D HEAERF, CITH VMIEFE XLV EMANKT T2 2R LTS, AE
FEBES T VT EHEAANE T L0, ZEENESRY RED LV FEIFIC



RoltltExobNl, ZTOZ &I, EFHEMEICLIREBE T, 2RE
M PRBAREM CIIAMOERRBEENHEHF IR EAOLbHERBRETE D (K
9).
2

K EITHOICHT-V, ERBEZZ T - HEAEERERERESEREE
FREROHBE K, FAFEERFARBERORAEBR, BRRKERE
TEHOFHEHEK, BREMITEENLOMELRT,
BEX®
1) AT O, KR TF,40(2),55-63(2014)
2) R.N. Wenzel, Ind. Eng. Chem., 28,988 (1936)
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FHEHO  PUAXES (TRB-2TEE. ASHHESS)

R N FRIE A O T BARFEBM — L A > h D
SREESATHEE FIEOBRSE & A RMEDfERE

EVIRRER S /NEEE

<HHEDEZLBHI>

T FH HEARAEEA (LIRS, LVL &\ 9) 13, BEVWOHRER RN ATIC R D L 5 EEis
SNTAREMEC, BARTHE OIS LVLITEEAN R H 2\ ) THERFEREM O B AR
¥ 1 (DI, ARSI JAS &V O) ITHRE SN D H O LAMERIZERD BT, F7z,
BARAE=EM JAS Tld, BEROHEEE ORI ZIED R WG AT ERROMER 2 > I 2 L —
a EHETITO ZERRBOLNTWDED, ZOHEICLD JASFREEZRUG L-THILZ
WECTEMNIZFE LRV, —F, [T O BARBMER) (DI, £ JAS £ 9) T
X, T T OEROEEIEDRWERICY S 2 L—y g VEFME A W TIRESROMER
EITO ZEDFEOOLNTEY  BEOENTEN Y 2 L—ra VHEICE D JASTRES
BELTWD, ZOLIBRMHEENECT-EHEE LR, ERMOGEIT= L AL FE LT
X7 I MNEZLN. TITORELZRW-ERMBED Y I 2 L—2 g URAEETH D
DIZHKT L, LVLOBAIIT L A FORENRREETHD Z b, v Ialb—ra ik
BB SR HEE DI ETH 7= 2 LIk D e EZ HND, EFM Tl LD I =
L— g U AW CREREIC R LB R R A FIRE CH S DIk L, LVL TlEZ d
KO BB N TE RN L, BREIEIC X AAFEDEEORE & W o2 8E LT
FENTWD, 2T, AFCIIERST & R LVL OFERRHZ1T 5 2 & 2 5iki7e B
AT, LVL Ox L A s OFRERH OHEE FIEDRRSRE & BMEORF 1T > 72,
<LVL m#EEER >

F9°, Sply~17ply & 18 SftfEdk s 2t ST prEHER ) B —72 LVL S 2 8hE L,
e 5T (FEJg 5T & TRELZRFiT 5 TA)) O i RRBR L S 5 (RS i Th) & A TR
1) O BT ERER A & O iR OB L FEEIEIC 14 F~42 (K, 24 (5~26 (KK
13 (R~24 REREUUAERR LTz, BEIC, EAERER H ORBRIRIT, Bhi 55 K& O | iRRER DIk R
DFFEE L TUWRWERS )G, FEEEEIZ 39 i ~T6 (R BRI LIER L7, 72721, LVL KX
WIE, BN 345mm, %7 U hH T~ (Larix gnelinid) DEMR A 2@ CFEH L, BRI
&AW LVL S EARFEREM JASICHET 5 Vo 715X 550 140EIC5% %35 L5 7L
—T 4 TR U, £, BHEROMEREEE ITER LIcEERIL Y = /) — VRIS
FIC, [B—OREBE 31T 5 B DR S Fa 0BRSSO R T HENFERE JAS ORI HE
o7z, LVLERERRIZ 33 D HiEfsE T S OS5 O il 38R TR FERE A JAS 12780
=i L. HHEV TR0 T Y v 7 1%E (MORY) & fiF 582 (MORv) & OSEER 7 E o i
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AAEMT 0 EPERBFRERMBIME (TH2D-2TEE. ASHHEESD)

ENROT AT azxtgl Lic EST-SSR ~— 7 — DA%

ik T
GRARRHETIIRE | ACH 6 BEN TAF4257)

1. EFLBHIZ

t /3 (Thujopsis dolabrata var. hondae) & '7 A+ 0 (Thujopsis dolabrata) \3IE#&Ee /%
BTATuROEFRHEMTHD, L AZXTRFunEELELLNTEY, HEIZESKE
DOFRBERRD(, Eie, e NTAEERT» S EEHA I TRASML, 7T ait
AN M, HEO—MKEIMALTNWD, —FH, AHOMEIXT A e, e AHIZEVRE -
WS OENFEEEZRFOZ LA LBEMCRIMOFE L LTRIAShTWS 21, Ll
Ao, MECHIZIAMMEMESE EORARLEZRIERD LA TRLT, MEOBEGHERKICED
BEOERVDZONPIIHLMC R TR,

T, BIBITICB T 280 BEF~v—H—& LTESTSSR v——2EHEEhTWAI3L.
EST'SSR v —#—IZ.DNADHPTHF 7B L L THFEHRT 5 EST (Expressed Sequence Tag :
FEBAEF & T)OFEMICEE N5 SSR (Simple Sequence Repeat : Bt EE ) ZF A L85
v —H—T, RFEP R EEEICLERATES LW IHIFRBHS[8]. ZhE TIZE DK DNA
H3RD SSR v — W —DORREIIITEoh TS [4], ML E L THIHTE % EST-SSR =—#H —
FSRIEBRFE STV,

AR TIIE 2D EST 225 £ ARUT 2 F o WEOBEHEITICHATE 5 ESTSSR v—7 —
DRFEZITV, BIEBH/RT A —F 2MIF L~v——tEEE2 BT 22BN E L,

2. Ak
1) 754 v—oE

ERDEST 7475 )35 58D SSRIBAKERBUH L, 774 ~—Et Y 7 b7 =7 (Primer3)
ERVWTERRIREMET 5774 v— %R L1,

2) EM\IRYY—=2T ®1 EALEYVTL
2 % 5 H 3
X & 77\')‘13@'9'./7:}11% 4 %@ (i% 1) ;ﬁhr_-)% _ng ﬁ#ﬁ% Owani ZNZ Est

NEN2EETFTHSOZ U FLITEYR, DTRELETS OK  H#/IE EF Okoppe 27 ks
£ =—%R\T PCR 217\ DNA DRIBRT 5. we ek os oo 2 7290
D%, 1%T7Ha—RAFNIC LB ERKBTE LT L =
AT affO DNA HESERINE T T4 ~—22
kL7,
) W2RHY—=1¥
DTBKLETSAv—%ANT, VX ARBAEEALT 2 1% 1{E{ED DNA % PCR
ETHIBE S, B L= DNA OEERFIZ > —4&7 P —THAmY . B0 SSR FEKOHIE
BT TV 74 ~v—%22BK LT,
4) TS547—DNEETR
ITBKLET A <—% AT, £ 1ITRLE 82 {EEDY 7L DNA % PCR IETHIEL
TITRA MEN BT o1z, D%, SEEW Y 7 F 7 =7 (Geneious 7.0.4) THEZRERL.




BHERUCEANTERL R v— I — 2B CTEL T I ~—% Bk L1, &bz, $RERLE
v —A—ICEALTIRBFEIIT Y7 b =7 (Cervus 3.0) TEEHZEME ST A—F L LTHL
BEFR A ~7T oEEEBEE Ho. ~7 oA ENHE He, TG H F (Nul) 2#BHLE,
3 BR-EE

R LB XMDTFTA—DI B FT1AZV—=2 FIZBNTEARUT 2 u i CHEE
72 PCREMEZHARTELT 74 ~—2 38X Thotc, ELIKFE2AZ Y —=r 7 TEENHET
%5 SSR A EHIBTEX =T 74 =—1X 29X Thotz, EBITT T AL METORERMS, E
NROT AT ofBOER R T ~— I —%WBT 2774 ~—22 ME@K L7, LEORKER,
ERETRAF @b TERERL, BEMITICERATE 2 ESTSSR v— 7 —22 @B HRE L1,
BA% L7z EST-SSR v — b —D% < [IBEFED SSR=—H—[4]1X v b F (Null) OEBPEL, =
® EST-SSR <=—A—TCIXEMREEFOFFRE TCOBEERLINERR DV LEFRERL T
5, 2L F (Null) DERKE VLD (Locus_54) ., ZEBEIRICA2WVWED (Locus_44)
bEEN TV A7), ZROEFAMITICAV ABRICITEN R~— 1 —DOBRBLETH 5 (F2),

4. F&oH

AR TIE, eSO EST 7475 V55 EST-SSR ~—#—22 HZHE L, t ARUEOEHE
ThaHT7T AT o TRENSRECHATICHIATEZZ 2R LE, 4%, SHIKELDEARDT
TATaDORBREAP Y TFAERIL, HLBERE L EST - SSR =— U — & FVW = BGHE
METHI>ZEICL-T,. FEMAMBLCERANOEGHZEIE T A—F 2 L) ERICEHTE
LEZLND, EDIT, ENETRTRENTNOBREBHERENRT A—FEHBRTHZLIC
Lo T, MEOCEBEHMEMROBENHALNLIIRS EHMFEIND,

3 2 B EST-SSRY—h—THRHEh-BEM/IISA—4

48 (N=49) FAFD (N=39) 24 F A (N=K1)

Logus A o He Pl F{Null) A Ho I El Full) A Ho e
Locus 1 3 0.98  0.896  2.0E-02 -0.0512 12 0.938  0.898  24E-02 -0.0297 16 0.963 0913  16E-02 -0,0807
Locus 3 6 0423 0417 38E-01 -0.046 9 0.813 0.83 56E-02 -0,0008 10 0.58 0.65 1.5E-01  D.0581
Locus 11 2 0.837 0835  48E-02 -0.0037 9 0.719 0.81 BOE-DZ  0.0561 14 0.79 0.877  30E-02 0.0517
Locus 14 1" 0.857 0888  26E-02 0.0117 11 0.875 0.88 32E-02 -).0046 14 0864 0901  20E-02 00181
Locus 17 8 0678 0714 126-01 00267 7 0.625 0579 23E-01 -0.0727 8 0.654  0.663 1.5E-01 -0.0018
Locus 21 18 0.837  0.86 35E-02 (L0106 15 0.969 0526 15802 -0.031 21 0.889 0912 1.5E-02 0.0119
Locus 24 10 0.796 0835  S26-02 0.0188 [ 0.719 0.74 126-01  0.0076 10 0766 0832 49E-02 .0367
Locus 29 6 0.571 0.59 21E-01 0108 i i 0 108400  ND [ 0346 0406 3.BE-01  0.0894
Locus 35 20 0878 0916  18E-02 0.0173 13 0.813 0.85 44E-02 00099 23 0.852 0.91 1.6E-02  0.0277
Locus 37 5 0.367 0387  42E-01  0.0192 3 0281 D.2M S4E-01  0.0091 [ 0.338 0541 32E-01 D2417
Locus_38 5 0653 0.693  16E-01 0.0212 4 0626 0615  23E-01 -D.0164 6 0642 0B8RI LEE-O1 0202
Locus 39 4 0.755  0.63 ZAE-01  -0.0968 2 0125 0.119 1.96-01 -0.0234 4 0606 0498  S1E-01 00039
Locus 42 7 0.571 0587  24E-01 -0.0061 7 0.563 0662 17E-01  0.0529 10 0668 0777 B6E-02 0.1538
Locus_43 8 0.837 0795 18802 -0.081 4 0408 0465 34E-01 00798 8 0667  0.721 12E-01  D.0471
Locus 44 i 0 0 106400  ND 2 0031 0.031 94E-01 -0.0021 2 0012 0012 98E-01 -0,0004
Locus 45 7 0633 0625 22601 -0.0124 2 0094 0091 BIE-0T -0.0148 7 0.42 0.49 32E-01  0.0855
Locus_49 g 0.122 0117  79E-01 -0.0223 1 0.563 0495  32E-01 -0.0822 5 0.296  0.297  51E-01 -D.0083
Locus 62 2 0969 D504 3EE-01 -0.3153 2 0281 0248  GOE-01 -D,0719 2 0,691 0466  40E-01 -0,2088
Locus 53 13 0.878  0.893  24E-02 0.0035 9 0719 0783  80E-02 0.089 14 0.816 0886 25602  0.041
Locus_54 4 0.408 0563  29E-01 0.1417 1 0094 0632 ZIE-01 07433 5 0.284 0641 20E-01  0.3706
Locus 56 4 0.653 0608  226-01 -0.0441 ] 0531 0563 266-01 00184 4 0605  0.719 14E-01  0.0844

8 0449 0516 3I0E-01 _ 0.0662 3 0281 0298  B3E-D1 D014 9 083 D456 33E-01  (0A93

Locug: v—H—DAM  A:MIUBEFHE Ho~FoRSEREAE He~ToBESHNEH PLro—rBIEAEE  FN) SEEER

51 AR

(1] FEFRR (2009) 77 OdflLRRICHETIHE. HMHEHN 811: 37-41

(2] iRk - BPRE= - BN - NIERRSL - ILOFIRE (2007) TR AR AMASE] HEddt

(3] EAMFEE - BLEA 2012) [HROSTEERE2] C-RAHK

[4] Mishima et al (2012)Isolation and characterization of microsatellite markers for Thujopsis

dolabrata var. hondai (Cupressaceae). American Journal of Botany 317-319
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1) BEERER SR

PR IR 04 (FEHRFH M 100 mm X B 1 13 mm X e 7 100 mm) 2 AV, KB
REIC (BF) RYTROBE (Bl, B2) LHROAM AR (Wt 2 f: 01, 02, Kkt 2 & :
W1, W2) 284 L, BIRT1 » ARA L2, 2XHEHERVWTHE L*L A% a*, b*%,
RREFHEFAVTARSA 60° IZBIT2HREEZENETNRDE, e, 7T——ATTL—v
a T ALV RBREREOMEREMLZ, 7V FAEIHRBREICLIV TV ILVESZZNE
NPE L=,

2) HER MR

BERAMIC A X108 (BEBRF1A 30 mm X S 57 30 mm X $HEH M 5 mm) AV, 28
DYEIRIZ, (BF) AMTRORiE 47 (B1, B3, B4, B5) BIUELAOREFE L LT, BAE
K (G), RV E=LTia—i (PVA), PxFL 7Y a—i (DEG). ELH NI 7 LK
(CaClz) ZHW e, 20C T DERBERFICEHAAM Z 24 FFFREESFR L. BRERIZ 106°CT
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