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7 )L—~Y —| I Vaccinium J& Cyanococcus ilZ & 7 51K
ARBOBHETH Y, ERPEEMIIIANA T v aT
JL—XY — (V. corymbosum ; KE TIEHB &H%3) &7
vy b7 A 7 —_Y — (V. virgatum ; AFE Tl RB &I
T) O2FENRHDH (11, KR 1-1), HBITRIELEN
B, BTNV, B IR, g
BICPEDMEV, —7F, RB I, WA ClRBEHGE ST &
D, HB IZHATRELE TR OO, MFzPER

44  EE2 TEEEISME BN D,
®1-1 TIL—AR)—FHiEWE (Cyanococcusti) D E7EHHE *
ot R R S
TEHE i IR Tt it st}
B wE Fmk gE KEX IaE REE K5y P 7¢pH
= M FapH
(—P)

o , 64 A 543 4.3-
;\/I{zi{i V. corymbosum pAl % x % ~7H FA K P 5 18
WAUAVE V. corymbosum . B
MTva | Vodwro%o 8 g v g b T SRER e g o

TN—_Y— R g '
TV T A . , K~ TH EA) 4.3-
Tl — V. virgatum KA 5l Hr 59 Hh T2 ~9A k) K Hte G 53

a) & H (2008) DFEHEINERL
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TN—_RY —DREFT VT =0 2 BEICER
B OHIRLRECR I UGERE, A2 ARY v v Rr—
LOTHRI EL L OBREEEA T2 Z ERmEEh
TV 5 (Hou, 2003; H:H &, 2009), Z D Z &b, 7 —
ANY—LEF, BARTHER I, HE, EEL HITH
MmLTngd (KM, 2008), FFIZ HB L, KETREKT
HLTOHBEEDNZR L, HRTHHEEEZHET D
HEPEB DL,

HB OFMILEITKETITON, TOMERITER 100
R LR, BARTREREE S D DL IXKE
LEOWITHERENTZHDOTHDLH, WTNo HB 5hfl
t, pH4.5 Rtk OTREEYE THEA 477, B SOBRITEI e
& HB R OMEE ZFF> (A1 - /i, 2006), L7=23-
T, 13 pH oW EAZ HB O E#PHIC E THIES
LTI, MEESE— N AR EOBEM & KREICHRAT
HUEND D, £z, BIRLIHEOFHT HB 25592
EEIVHBICEVAEFTRR L2V, ERTo
FEF AR TUENEIIIR < 725, M2 T, HB DU
1% 6~7 H CHERREICE2 5720, REMEMETT5 &
WO S &5, HERBIORERS HBAE, WS hssE
DOEBEEZ7 VT L, BELTEMWEEELZTT I DIXESD
Ty, B S (2006) (FIEEEHLTCO HB #EE IO
MEAZHEL, BAOERBEBMICHET2HAEM V
bracteatum (2% v > 7R) & HERICHWZ HB OEAR
HENAFETHD EHELTWD, LnL, T—_Y —
DOEEILT v v 2R TH Y, B AL Clddshi s &
B DT ONCHEEAREENKE L2, ZR2THEE
T2, RBEHTORENDE I HB Hhi 4 EBLT 2
7o, IRBEHESEZ AT 2252 &
WEELWEEZD, AHAD HB BREE, BEBIROHS
FEER (A D, 1999 ; 2000) % FYIVIZ, IHELL O
SRFEDNBHTE - WESIND LIRS N, FOIZEAL
% HB OFENAHEF 721X B AR 2 k%,

TI—_Y —DOEFMICBNT, AR S EER
Fi£TH 5 (Lyrene and Ballington, 1986) , K [E Tlix 7 /L—
ARY &K ETEREAETE & R CHMEREEH & RO
TV, Bk & 7B BRI S A9 5 SRR 2 B L C & 7,
R, KEMEEC B A3 2 k2 2EFE V. darrowi & HB
& OFEFMEFEIEHIE, SKEICISIT 2 IEE#E T HB S
B O L o> - EHE 2 FHITH D (Lyrene 1997;
Ballington, 2009) , (IR ZR & 72 < MHHEZ H T 5 V.
darrowi &, HB ZHLE T2 71—~ Y —Fl & ORI
kv, 9ot T v aTN—_Y — (K#ETIEL SHB
LET) LW O FEREAN B S L (R 1-1), T
U M 72 EKEFREE T HB ORRFEREZ SRR & 7r o 72,
SHB (oW TIE, HARTHIEFESL S OMFENEA IR,

R 72 ek 2 o SRR (BEh, 2009) AEREICfE S
TV, LL, A biEER 7w U ZIN7R L LT,
B LAR O sk 134 -« FEROKIRPMEN =0, (KIRZER
/RPN E WD SHB OMEE, %7 L b HARDIREREH
WA L TWD EIEE A7V, F7a, IS0
Ml & B 2720, fEkD HB SLHE & R OFENE S,

—77, BARIIEZ N—_Y — L% Vaccinium J&EF
AFEN 19FEH Y (LIRS, 1989 ; Yamazaki, 1993), /rAfilk
LEE L ZETH D (3 1-2, KK 1-1), V. uliginosum (7
n~ A /%), V. vitis-idaea (=~ EE), V. oldhamii (7~
Y oNE), V. bracteatum, V.wrightii (¥—-=) 72201, %
HIE D N 2 PHBIRF N L5 TV 2 — AR, RE
W7 ST L-FIH SN TE 20, FHEHMEICIEE S o
7 (KM, 2008), /NEFGESEATEO V. boninense (L
=Ty U UR) ROMRBREICH AT D V. wrightii 13,
&b (T HEEE HUE D HEMEARARARSOH] 2 WAk e 1T B A
THZEMND (B - B, 2009 ;5 2010), @& \VOFEES
Mzt E G+ 2 B2 b5, BMERUMEICEAET D V
bracteatum [Z{EREHM A L, THEEISHEDAV (Luby
etal, 1991), F7=, ZHHOFARINTNE HBIZH
RTHAETH D Z &20 (R 3-1), BRI OIRRERA
fBRICE G L, MERRLARE (CIRE v RE 72 A A SHB 4 BR¥E 5
L0 FEEMLE L THETH D, ZDIEN, V.
oldhamii 1%, REDOT v h T =G8N T NL—_Y —
F0 %<, PRLERENZ EnD (HED, 2014),
TS REM: 2 S BICm LS H 2 LT L—_ ) — % B
KT HIOOEEEME L THEETHD, L2, T h—
AU —DORMEEFRIZ A ARTRE AR 2RI 4 23213 %
7207 <, FREHERE O /EHIZEBNCE £ 5 (BUT 5,
2014 ; Tsuda et al., 2013 ; Ehlenfeldt and Ballington, 2012),
L7=RoT, BRI N—_Y —|ZH#H D Vaccinium
B AN O DICHED LT, T b BREREM NG
HATETHRVONRBIRTH D,

FEMZHEZ IS T 2 BUFME T — B B8R BRI E &
mWW e, DNA w— 1 —% MW T, Vaccinium JEFERM D
BEOEFEEREHET 2 2 L1, B EOEZE L
L%, LoL, THVE THARMREFAERTIX, DNA L
SOVOIERNTIN G E VITONT I o tcl=®, HoHiT
WAHHRIZ I — oI £ > T3 (Hirai et al.,
2010, Tsutsumi, 2011), HB TRAZ X#7= SSR (Simple
Sequence Repeat) ~—7h—(%, BEOUZMEOMHT T b
EHE I TWAZ En (Boches et al., 2005; #i)Il 5,
2006; Bian et al., 2014; Liu et al., 2014), HAROEAER O
fcbFIHCE DR H 5, 2T, F2ETI,
TN—_Y — b HAROE R %2 F O 72 JRFL7e Vaccinium
JBFEIZDUNT SSR 2T 24T\, IR B R 2 3F
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filiL 7=,

F7o, FEEHEDOMEIZET 2R E LT, F8uE
LoL £ EHERERO—D>TH D, Vaccinium J& D FE
I METI— IS, [RIRFEAR] CIIMEREN A S ICfF 6
LB TIZINEEE b (Galletta, 1975), 7
=Y —FED HB 13 4 fi5fK (2n=4x=48), RB I 6 5K
(2n=6x=72) T& Y, Vaccinium J& TIZMLIZ b AEHMERE
WEL D, TDO—IT, AROHAREDEL X, Yt
RERAEEME L~ VBT 2 R NE E A LR, 7
B—H%A FA M) —ICRDREEME LV OHEEE, 7
N—=_RY —TEELSHTHDHZ L2 5 (Costich et al.,
1993 ; Miyashita et al., 2009), FFAFEIZHEHATE 5 L5
Zbhb, £z, W O»OIEHTIE, SSR ZAUMRNTIC
EOREEELA_AVEZHET 2RAPRESNATND
(Besnard et al., 2008 ; Yagi et al., 2009), & Z T, 2%
TiL, 7u—H%A FX FU—& SSR AUt 2 AV C,
Bp AR FE O RS L~V OHETE AT o 72,

Vaccinium JEFE [ O HERE SIIZ SV TR, T—_ ) —
FEFTIE—EDH AP ELNTWD, 78D 5, HB &
RB [ZRRHMENFRETH VD, Z OFEMIMEREITFMEDER 5
fFiRER2b00, MBEE DR LZHITAETH D
(Vorsa et al., 1987 ; Laverty and Vorsa, 1991), F7=, 5%
(RMEREN S 1% RB & [ARRE O pH HESEIGEEZ AT 5
iR Z gL CE 5 2 NG TWD (2T - Al
2008), ZNEHDZ LD, TA—RY —D 5 {FRMEREE
MW= EREIE, HB O b SEN - RIEHE L RB D HOlR
1082 PHORE B P2 33800 M & Ffeddi 2. 72, A AL SHB %
BIRT 5 LT RFIEL W D, T2EL, Zhvh 2
TEDZHEZIBNT, IEMRR O M (Galletta, 1975 ;
Lyrene, 1988) <>fifl D 1# VS AZHERE J1IZ K IF T 8D
WTIEXEEH O TR, ZhEEIIIC b (5 AMRE A
HT 2 72DIIE 2 DROBNNMETH D, —T7, T —
N — b BARMERBAER & OFERBRMEZ W TITE RN
RV ONRBURTH Y, BAEFEO BN A LD
HIOITET, 7—_Y — L BAREORHERE ) %
ST DHEND D, 2 THIETIE, 7 —_Y —
& HARLEREF AR 2 5 6D 7= Fli 4 D Vaccinium J&TE 2 5L
L CHRMT72 0 DR ZR 2TV, 454 DRHERET) 2 7T
L7,

IHI, ERom T on-mAE BREAMT 51
b=V, BARTEREAMEN 2 5K TCTV—_Y —Ff LD
SHEDSREE T & > T AT, AR A Y@ fsm L <
EERZEH L, T—_RY — L ORMREI 2@ 5 Z
EMMEIZ/ D, FTz2, Vaccinium BFEFCTHI & T 55
FEOEHIZEEI LI LT, — AR MR R
PEDLARFRIT 72V R09 <, BfEEME LTHHET5Z &%

RS & 672 5, V. corymbosum [ X[FVE 4 5K CTH 5 & e
HEHTWD2Y (Qu et al., 1998; Lyrene et al., 2003),
Vaccinium J& D% < OFEILYT ) AN E B Bk
2o TRV, T — Y —Fif &R I AR R 5
J LEHTDHHE, B HEREERORMEIEICIIE
TEBMET A ERAMEEZ NS, ZNHDZ L
5, Vaccinium JBAEM I BTSSR &2 2 BB 5
FEEML L TR ZEITHEETH D, FHEEEHT
DD, BRx B TR FiEL LCare T
RLER VB4 (Notsuka et al., 2000 ; Gmitter and Ling,
1991 ; %S, 2004), 7 /L—~_YU —THEH (Moore et
al., 1964) <°ff 1 (Miyashita et al., 2009) ~DALFRYE I H
HINTWD, £ TH 47 TIHE, Vaccinium JEHEY) OF%
IR E DRI AEH TX B ol F U MEEOREN % B
fEL7,

UETRAR7ZZL D1, BARICITHEEGHIEIC A £ T 5
V. boninense 7¢ £ 7 /L—_ Y —(ZHT#E D Vaccinium J&E4E
RS HICHEDLT, O BEEEMINEHTE
TV, HADRERMIZHEG L, REWKTZIMED
TN—_Y — A BAFET H70DI01E, B AR RE AR
ETN—RY —ORZHEBIRIMEZ T L, 24 O FEFHERE
OEMAFIAZX S Z ENRETHD, T2 T, K
TlE, BARIEREAMEZ 7L —_ Y —FREIF T 57
D DI 2 R OKERS L BREEM OB EZBREL,
Vaccinium J& DB ASFPERRBIRR, fEE0E L~VLds K O]
MEFEIZBA T DMt AT o 72,

Thebb, H2ETIE, TNA—_U—L RO/
% T2 JRE e Vaccinium JEFEIZ DT SSR 1 figh &
1TV, BIsHE&RER AT Lz, T, BAEREORE
B L~V OHEE B FT 5 T2,

H3WTIE, TN—_Y—L AARTEREERZ S DT
fifi 2 > Vaccinium JEFEZ IV CTHYS 72 0 O IEWIASE 21T
VY, Bk DRMERE T 2RI LTz, ZCHMETEAE DHEFENE D]
EIXSSR v —H—IlZ K> TToTe, £, B OV HER
MERRIZ DWW CUIE, BpAERZICHERT 548 ARECRMEE
FAEL, FHLWEHEEM E L CORBEMEEZTHE LT,

55 4 BT, Vaccinium JRHEY) DRFEUR Z 0 2B EH
TEDLFIEOMZ BIEL, - ~D invitro 2 /L F
SUERIEIC K0 H ARTE B AR DG BUREH & 3 A T,
EBIT, B SN EEIRIC OV TSN T RE Rk A
AL, 7A=Y —OF LWERHREM L L TORRE
P2 FEAR L 72,

PLEOFER NG, 55 5 B CIE Vaccinium JEFE R A2 MED
FAIZ B0 HRE BRI AT LU, FEMERE-CAEAR OF A
ATREMEICDWTEBLEE L, ARTERBAREZFIHT 572D
DT N—~_Y —DEFEE (Breeding program) 125 L 7=,

57
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F2E  VacciniumZTEDEIGHIFEZEE %O FTHE

2.1 #%&8
FEM A HEZ I T B EFME T — R ER B AT E &
Bz, SF~—h—%HWT Vaccinium JEFERM O

GRS BAR 2 G T2 Z S IXEETH H, HARDIER
BpAEFE IOV T, REMRENE (Vander Kloet and
Dickinson, 1999; 1992) <1tk /ZHE (Sarwar et al., 2006)
IS E, < O - FOERBROFHI AT T
Do =i, 53 F~—H —HHWTBTIZ OV TIE, RAPD
~—X— (EH5, 2005) <SSR ~—— (Hirai et al.,
2010), ITS 3 XU matK figlsk (Tsutsumi, 2011) % FH N7z
FENT IS STV 528, Wb Vo ciliatum (77 7
Vo) 7p EOREIRSEIETE & 2 OiTiRRE & OFABBIRO
A FIRE LTERY, TA—_Y — L BRI AR
DOBABHVEERRBILR & MR SRHT L 7= FHlIE 700,

V. corymbosum Tit% < @ DNA ~— I —»BIR ST
Y, £®EST (Expressed Sequence Tag) -PCR ~—7% —
1%, #EESFEOFHM (Rowland et al., 2003) (21 C,
Cyanococcus Hi® 2 ff#{AfE (Rowland et al., 2002), V.
virgatum (Rowland et al., 2010), V. angustifolium (= —=>7" >
a7 N—~_1U—) (Belletal., 2008) DOFFHTIZHHZNT
%~ 7-, V. corymbosum @ SSR ~— 1 —I%, 7/L—~_V —
D ZARMEARAT <> A7 (Boches et al., 2006; Hinrichsen
etal., 2009), Cyanococcus i DB AR Z ML MR IE D
fi# i1 (Brevis et al., 2008; Bian et al., 2014), HE®
Vaccinium J& B AR OMAT (Livetal., 2014) ([ZHZhTH -
72 F72, V.corymbosum D7 ) X v 7 T AT T U—nb
Genomic-SSR ~—# —M[AFE S, HARTIIHE: mfED
[FE o DTSR AFROMATICHV b (IS,
2006 ; A< S, 2012), 245D Z &M, V. corymbosum
? SSR ~— A —ILHAROHAEROFHEIC bFIHTE S
EEZBND,

TR ZHEC VTS, B L~V BRIl 2 &
FWREFRD—D>TH D, 7/L—_Y —Fio V. corymbosum
1% 415K (2n=4x=48), V.virgatum |Z 6 (& (2n=6x=72)
T Y, Vaccinium J& TIIfZ HAGEMEREN L < H D,
¥, BAROEAFEDS 1L, GebREomEE L~
BT 2 AANT E A E72VN, Vaccinium J& D AKX
THY, BIROMEEME L~V EGEERE O L > T
HETDZEIFRETH D, 7 N—_) —FTIE, 7 e —

YA RARY) —IZEOBEHE LV ERGIZRETE S
Z LA & TV S (Costich et al., 1993 ; Miyashita et al.,
2009) ,

—75, SSREMT TR END 1 Bl EHIZVOT Y
AT, FOBGFIENETA~T 2SR TH - =545

(2132 DERDEENE L~ % KR35, SSR ARATIC K
D EEE L~V B HEE T BT A U — 7 (Besnard et al.,
2008), H—%—3 =3 (Yagietal,2009) 72 & CTHiEMN
bb, LEE-T, 2RO E W SSR ~— T —% v
1% Vaccinium BREICHB W THEEMEL NV EHETE S
LEZBND,

AREOBHMNL, ZIVET DNA LULOFTNEE A
EfTonh TRl BAROBHAEREICONT, V.
corymbosum @ EST 35 & U8 Genomic-SSR ~— 7 — % A\
TEHUEHTOBRRBANR, L~V 2T 5 2 & T
bb, T T, HAROBAR 15 4 5 7= Vaccinium &
22 FEIZOUT SSR ZAYEMT 21T\, BB 2B L T
B EEBERARHMI Lo, £72, 7e—H A A R —
B LY SSR ZAUMRMTIZ L 0 55k L~V DHEE & 1T -
72

2.2 MEBLUAE
2.2.1 HEMH

Vaccinium J&o HAFE R AR 15 fE, 71—~ —3
fE (V. corymbosum, V. virgatum, V. angustifolium), %@
fttL 4 F& (V. darrowi, V.ovatum, V. macrocarpon (27 5 X
U—), V.myrtillus (/LY —)) &L, At 11 5,
22 &, 50 fEfkAfal L7 (R 2-1),

2.2.2 SSRY—H—IZ &k B ZEMEMT

REBIHE £ 100 mg 7%, DNeasy Plant Mini Kit

(QIAGEN) & I\ T# / . DNA Z#fit L7=, = DNA
ZEER L L, V. corymbosum CRA%E X 7= EST-SSR ~—
77— (Boches et al., 2005) 6 ffifEF5 L U Genomic-SSR ~—
J1— (f)Il 5, 2006) 6FfH, GEF1L2FEEOT T A ~—
AT ZHWTPCR 21T o7z (£22), K774 ~—7
X, 74U —KD5 XKz FAM F7213 HEX T&Y 7
~L L THWE,

SSR-PCR 1%, 1H > 7 /v&H7-1 2.5ng D5/ L DNA,
% 0.2 mM D% dNTP, 1XPCR buffer, 1.5 mM MgCl,, 0.25
U BIOTAQ DNA polymerase (Bioline), 0.5 uM @75 A
~ =7 &5 125 W OGN TIT > 72, HEIERIS I
94 °C - 3 i OEIEM%, 94 °C - 30 F», 55~64 °C - 45
 (F2-2), 72°C-155%35% A 27147, 72 C+10
53 DA R SOG 21T 2 72,

PCR FE¥ % ABI PRISM 3130xI Genetic Analyzer

(Applied Biosystems) # " CESIKEN L7-1%, Gene
Mapper software version 3.7 (Applied Biosystems) TKr°
RAWRE L, Bt SnWhROBENIESWT, £
7D SSR BARTFJED T U VAT L, SSR s D fiE
Wr&aiT->7,

767
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#&2-1 SSREEMTIZHEE L t= VacciniumiE g
i e e R - A A A,
Cyanococcus V. corymbosum ix 6 Berkeley, Chandler, Earliblue, /:4’7‘9;‘/;
Echota, Elliott, Spartan” TN
V. virgatum bx A Baldwin, Brightwell, Homebell, 5\\3\)}\7\‘/]’
Tifblue” 7N
V. angustifolium 4x 1 Brunswick” ;;7_1{_::
V. darrowi 2x 1 Native blue” -
Pyxothamnus V. ovatum 2x 1 ot-1* -
Oxycoccus V. macrocarpon 2x 2 Crowly, Early Black" 75—
Myrtillus V. myrtillus 2x 3 my-1~3" E /LA —
V. yataber - 1 yt—=1" EAT A )%
V. ovalifolium - 2 ov—1~2" rary A=
V. shikokianum - 1 sh-1! < LN AT
V. hirtum - 3 hi—1~3* TR )X
Hemimyrtillus V. smallii - 1 sm—1% AV YA
V. vakushimense - 1 ya—1" T I NERF
V. boninense - 4 bo—1~4* FN=NAE e V2N
Bracteata V. bracteatum - 3 br-1~3* DV N
V. wrightii - 3 wr-1~3* F—=
Ciliata V. oldhamii - 3 ol-1~3* FINY
V. ciliatum - 1 ci—1° T I INE
Oxycoccoides V. japonicum - 3 ja-1~3" TN
Praestantia V. praestans - 1 pr—-1" AT
Vitis—idaea V. vitis—idaea 2X 1 vt—1Y aEE
Vaccinium V. uliginosum 2x,4x%,6x 4 ul-1~4" Ja~A )X
G 50

a) AARTERIFARRIL, AR ICTHREMN LI, b) BE#ED, o AFE: " BT EMR A IITEt 72— GOl TFRAF, ¥ BR L

K (RF ) CIRAT, * /NI, " KRBT —&Y— (F3RIR) , ¥ SRS Gl , * AEREss (R I), © a FREEER ROy , °
SRR (B ER),
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#2-2 HE L-SSRY—h — D4

T I T R et
EST CA23F CF810543 (AGA)g FAM 62 150-170 156-182
CAl12F CF810443 (AG); FAM 62 140-200 145-266
CA421F CF810704 (CT)as FAM 60 180-250 149-240
CAT94F CF810941 (GA)s FAM 60 220-290 218-272
CA855F CF811000 (GA)14(CGA)s FAM 64 250-300 227-255
NA800 CF811589 (TC)y3 FAM 60 230-290 133-295
Genomic ~ GVCO001 L.C028920 (TC)y5 FAM 55 147-192 147-192
GVCO002  LC028921 (TC)13(CTT)s FAM 55 198-266 198-254
GVCO003  LC028922 (TC)14(CT)g FAM 55 172-204 172-202
GVCO004  LC028923 (TC)5(GA)99(CTT)s FAM 55 172-246 172-271
GVCO005  LC028924 (CT)13(CA)(TC)3 FAM 55 218-275 215-279
GVCO008  LC028925 (CT)s(CD)y HEX 55 216-299 202-296

a) EST-SSR markers: Boches et al. (2005), Genomic—SSR markers: #i)11% (2006)

2.2.3 BRRDER

2 TR ShEHET VALOHBRICESE,
unweighted pair group method with arithmetic mean
(UPGMA) cluster analysis method (Z & Y X % /ERk L
72o Y7 b U = 7ILPHYLIP 36 (Felsenstein, 2005) 5
FOYMEGAS.2 (Tamuraetal., 2011) % v 7z,

2.2.4 BEHE L)L OFHE
HARIERI AR OEEIE L~V Z2 5T 57280, 7

7ua—H%A MA RN —%ITol, REFZES mm AFEE
% % — L2 & Y, High Resolution DNA staining kit
(CyStain UV Precise P, Partec)?® A# (Nuclei Extraction
Buffer) 400 pl 21 % CH X >V U THIKT L, &2 L7,
30 um 7 4L HZ—TAHiwL7=%, DAPI &1 B IR

(Staining Buffer) 1.6 ml 1z Tt L7z, Z OFlEHIK
Z7u—i A h A—%— CyFlow PA (Partec) %f{#i~T
SHT L, FEXTAUEZ DNA & &% 3% 3 FHx a7 (Relative
fluorescence intensity ; RFI) % 1 {E{K& 7= 3 [alH]E LT
AR RN Uz, (5L~ V 3B En o 7 FE (2 5K
& : V. darrowi, V. macrocarpon, V.ovatum, V. myrtillus, 4
f%{4FE : V. angustifolium, V. corymbosum, 6 f#{AfE : V.
virgatum) DT — % & L1, RFI s BAEEE L~ 24
ETDIDOREREER LTz, T OME#HRE VT,
HARDEF AR 15 Tl O FFEME L~ L 23l L7z,

WIZ, SSR ZAURENTIC L D fEHME L~V OFH & 1T -
7. VO n—hADw—h—IZBIT5 1EERHY
DERT IV NVEES EIZ, SEOEEMEL~LVEHETEL
7=

2.3 #R
2.3.1 ZRfEM

Vaccinium J& 22 i 50 fE{A(Z3 T, V. corymbosum T
BA%E &7z 12 ffED SSR ~— 7 —I2 L AR &
Tol-fER, 2TOM - ~—h—D#EeE (264) DHH
249 A (94%) THEET VLA Sz (% 2-3),
BEE~— I —ORIENNC D &, EST-SSR ~— 7 —
X 98% T&H Y, Genomic-SSR ~— 41— 90%IZ T
R THoTZ,

B SNIHEET VLDV A X, < D~v—H—T
BEROHIE SN D0 A4 X0 e Mh— L (&
2-2), 7272L, CAl12F, CA421F, NA8S0D 3 ~—7h—
T, HFF SN2 A XL ORIZE30bp LLEE KE 705
NI oT,

K~ —H—THRIESNTHEET U B0 9~84 A L ifiE
JEL, ARF4AR2 AT, 1~—h—0O BT 36.0 &
Thote (FR2:3), &~ — I —ORFF RN HEET VL
1% 2~26 ROME TR E, BT VAEOZ N~ —T—
TEoT-,
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2.3.2 #iRE

Vaccinium & 22 FE OB IR EHEET 5729,
SSR LHUfiEHT 2 & & 12 UPGMA JEIC L 0 TN % 1R L
7= (K 2-1), EEEEEHE L 12 Flx, Wbl
SELTE T N—T AR LT, 22 TR E S 3 DDREICH

ul-1
ul-4
ul-2
ul-3
Nativeblue

Brunswick
Tifblue
Baldwin

e

Brightwell

Homebell
Spartan
Earliblue
Echota
Berkeley
Chandler
Elliott
ol-1

ol-3

ol-2

ci-1
Crowley
Earlyblack
Sh-1

yt-1

hi-1

hi-2

hi-3

sm-1

L

ya-1
ov-1
ov-2
ja-1
ja-2
ja-3
ot-1
vt-1
bo-1
bo-4
bo-2
bo-3
br-1
br-3
br-2
wr-1

it [l

wr-3
wr-2
pr-1

s

my-1

my-2
my-3

|

0.05

DTz 7T AR — T N—_Y —3FF L OHADE
MR 11 A B0 7E 17 f, 77 AZ—1 %
Bracteata HilZJ&7 2 HADERIME AR 3 #, 77 X
& —I i V. myrtillus & V. praestans (f 7> ) @ 2 F#
THERL ST,

V. uliginosum Vaccinium

- —

— V. darrowi

— V. angustifolium

V. virgatum

Cyanococcus

V. corymbosum

V. oldhamii Ciliata

— V. ciliatum |

—

V. macrocarpon :|7 Oxycoccus

— V. shikokianum

— V. yatabei

V. hirtum
Hemimyrtillus

= V. smallii
— V. yakushimense

V. ovalifolium Myrtillus

V. japonicum Oxycoccoides

— V. ovatum Pyxothamnus

— V. vitis-idaea Vitis-ldaea

V. boninense

Bracteata "
V. bracteatum

V. wrightii

— V. praestans Praestantia

1
V. myrtillus

®2-1 UPGMALIZ & B Vacciniumi@225& (S0ME{AR) DK

- 10
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2.3.3 fEHME LRIV O

EEIEL VRO 7 FECIE, 7u—H A b A R
U —THIE L7kt E (R & fEEEL L e
DN, mWIEOFABIELR (P<0.001, r=0.921) 73
bz (KM 2-2), BAROEAR 15 FIZSWT, Fbh
TR EMRE b EIEEE LV ERE L (F24), £
OFER, 15D 9 B 10 FllE, 55 L~V OFHEAE D
18~24 DHEMTH Y, 2EEKTH L LHEES N, Th
Vst 5 FE, V.ovalifolium (7 v 2 =), V.shikokianum
(v Z24), Vohirtum (72 /7 %), V.smallii (44
/XA /%), V. uliginosum (£ 3.8 L EDETH 7= Z &
O A EMEUL OSSR TH D LHfEE ST,

WRIZ, SSR ZHURATIZ K DA5HLME L~V DHEE %217 -
7o B2 OFETHONT, 1 RS0 OHEEDIRKT Y
WA I 2-5 \Zx L=, NA800, GVCO004, GVCO008
D3 ~v—H—TlL, L OETT U VEDPEREILT
2—H% A 8 A N —TRINIEENE L~V Z2 8 2 TR
HENZ s, BROBRFREEZEEL TWD Z &
AVHEIA L=, FS o 9 ~——1%, V. myrtillus TiX
VRS 720 DFRT Y AED 38 &, 555 L1 (2x)
P TRIEESNTZ 00, 2L o 21 FETiE 1 EK

6 -
5 -
= 4
K¢
AN
H#H 3 4
i
i _
9 - ~ n=10
r=0.92109
Y =0.0591x+0.7161
11 »<0.001
0 T T T T 1
0 20 40 60 80 100
RFI

B2-2 EHMELALERMBELRE RF) OBRKR

2R FER I L AFESE A (V. darrowi ‘Native blue’, V. macrocarpon ‘Crowly’ ¥
LN Early Black’, V. ovatum WER, V. myrtillus MEK), AfERFEIX2FE3(E
& (V. angustifolium ‘Brunswick’, V. corvmbosum ‘Berkeley 38X
‘Barliblue’), 6 AT IFE2{E A (V. virgatum ‘Brightwell’ 3810 Tifblue”)
L, BRFTRILOME AR L7, ¢ (ZAHBIEREL, Y ITAFHEL ~L, x [ZRFIA
R~

Fx2-4 JO—HY A FARY)—I2&kBVaccinium BREDEHELARILOKTE

L~
fifi - il {4 RFI
G E" HETEfE
Myrtillus V. yatabei yt-1 21.1 2.0 2
V. ovalifolium ov-1 64.2 4.5 4-6
V. shikokianum sh-1 52.6 3.8 4
Hemimyrtillus V. hirtum hi-1 84.0 5.7 6
V. smallii sm—1 93.7 6.3 6
V. yakushimense ya—1 18.6 1.8 2
Bracteata V. boninense bo-3 27.3 2.3 2
V. bracteatum br-1 20.4 1.9 2
V. wrightii wr—1 28.8 2.4 2
Ciliata V. oldhamii ol-2 23.1 2.1 2
V. ciliatum ci-1 19.2 1.9 2
Oxycoccoides V. japonicum ja—1 26.7 2.3 2
Praestantia V. praestans pr-1 24.6 2.2 2
Vitis—Idaea V. vitis-idaea vt-1 18.1 1.8 2
Vaccinium V. uliginosum ul-3 69.0 4.8 4-6

a) FHEME= 0.0591 X RFI + 0.7161; FFEDY ) YA XN[AETH 2 LOBEIZFESL,
b) FHEAEICIESE, BEREEA (isoploid) DFTREMEAS BV EHMKRL T, fEEMEL ~ L EHEE LT,
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NG
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FA MY —OHEEEE —B LT,

ITna—ATHHEHTL, 1 EEHZYORKTY

N EL L
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i
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-
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=]

, 21 FE DA,

-
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2.4 E
(1) TIL—AR1Y—@ SSRY—Hh—DERAMH

ARFETIE, V. corymbosum CTRH%E S 7z 12 FE%H D SSR
~ ==, HROBAR 15 A2 EZ0H% D
Vaccinium JBFEDOZRUEHTICHZ ThH D Z L A LT,
¥¥1Z, EST-SSR ~— I —i%, i L7z 22 HEick\\WTlE
IE 100% DHERTHEE T VL M+ 5 Z e N T,
EST IR AFMO MW ZHEIE L TS 729,
Genomic-SSR ~ — 1 — 2T X W LA E <, TR
7¢ Vaccinium BFEICEH CTE 5 &2 bivd, £72, SSR
AT CHEE ORERFEANT UL 23 181 A5 S Z N T&
oo ZNDITTN—RY — L HAROBATEOMM AZHEF
FEEDHITHIZY, HEMEOFmICFIHTE 5%
Hivd,

B, i L7= 12 =—F—D 5 & CAL12F, CA421F,
NA800 ® 3 ~v— 1 —Tix, Bt biiff s oA X&
M ENToH A XORICKE RENA DN, ZHHD
~ ==l OoWTE, #—7y b ETDBIR LSO
TEI & HAE L T2 ATREMES B B,

F7-, V. ovalifolium 1%, FE4R & LTAF LR 2 fEK
U L7223, SSR MEHTCIE 12 ~—H— DA THEHA
D= L= D, =7 a—2OrRemngn, =
DFERI D, AL THZ SSR ~— 1 — 1 I HME I
n, EEERENEEZLNRD,

(2) EEMERBEFROFE

V. corymbosum TBA%E X7z 12 FifEO SSR ~— 1 —%
HWT, HARDOBAR 15 flia 5 e Vaccinium J& 22 FD
ST 24T o T2, T DORERITHED AR L2 T
%, &xOFZ LITHMR I NV—T %R LTz, FTz,
BHEA A2 L2 5 SO OWTHIERIN TO 0 & 2 5
&, Bracteata ffi®> 3 ff & Cilliata £i> 2 Fi {345 % H—0
7 T AR =% L, Hemimyrtillus fio> 3 Fll & AT
W34 L7z, —J7, Cyanococcus HiTlx 4 FEATHFA
—DT TR —ZHDHHLDOD, V. corymbosum BN V.
virgatum ® 2 fli L, 7% 2 fE L 2BV CoA LT, 72,
Myrtillus i CiX, 4 FDS>H 1 FNRRDL 7 T A2 -
BAVToMAN LTz, ERDIEREFRFFEIZ S < /3 E K
BHER L 295 &, 20X 9 IO CIIFEN
HoNTEbOD, 2TOMLILEB L% OfiL~L
ZBWTHHE IR B LT\ e, b0 enb,
V. corymbosum “CRH%E S 4172 SSR = — 1 —(%, Vaccinium
JBDIRE R OMITIC L HENTH D LB X BT,

Cyanococcus i 4 ff|Z-SV Ti, Bian et al. (2014)
73 SSR ZAUMEMT 22 % L ATHERL L 728X T, V. darrowi
F L OV, angustifolium 23, V. corymbosum (4x) LTV,

virgatum X0 LTI L TR Y, 2 OEEITARTE
E—F LT\, 72, Myrtillus o> 4 FliiZ DUV T,
HARMERE A THD V. yatabei (B A7 A/ F), V.
ovalifolium, V. shikokianum o 3 fii% 7 T A % —| O Tl
BT L2 b DD, V. myrtillus DAL 7 T A
=TSN, 202 D, V.myrtillus [Zftho
3 FHICX L CHBEMEPEWNZ ERRBINTZ, V
myrtillus 2%, HAROEEM TH S V. praestans & [7]— D7
TFAZ—ITEHEENZ LIFRRRWEE R TH D, ZDZ
L, iR R2Db00, 2 HOBEGRBERSEN L&A
AT 5, Voomyrtillus 1, #EREMES S OT o Ry T =
BENT V=T =L bEnZ b (A5, 2013),
HARTHEINTWD, FERAVIZ V. myrtillus 2 H ARDFk
BERRBIGHA S D00 EMEITH> O ThiuE, V.
praestans [T FEHEM L LTHEHATH LI D Lvew, 72
72 L, Powell and Kron (2002) & Tsutsumi (2011) i, ITS,
matkK 72 & O s A AW TR IC L 0 BB & 7F
B L, Myrtillus &io> 3 f& (V. myrtillus, V. yatabei, V.
ovalifolium) 2 UTFHRIC AT 52 L &2HEL TS,
ARG DT N T2 6 FEFH D EST-SSR ~ — I — (3, W
FTHHAEF ORI EST 7477V —% %
LB S e~ —H—TdH % 7% (Boches et al., 2005),
FeEDEIm > T-f i & 72 > TV D AEEMR B D, A
HOFRKBR ORI OV TIE, S Blic~—h —$ i
RLTHRINT DI EBVETH D,
AADOIERBFARD S H, ZhETIZTNA—RY —L
OFEBHEREEH 12T LT\ D DX, Vaccinium &i V.
uliginosum, Bracteata i V. bracteatum, Hemimyrtillus i
V. smallii ® 3FET&H 5, V. uliginosum (AT S, 2014) &
V. bracteatum (Tsuda et al., 2013) “CiZ V. corymbosum & @
MMM EH &4, Vosmallii (Ehlenfeldt and Ballington,
2012) TIE7NV—_YU—D 6 {HIHEFE (V. corymbosum
forma virgatum derivative) & O BIZHEEHERE S HAL TV
Do REOBIEMIZIESHEETIE, TA—_Y—LD
EAARER BRI V. uliginosum, V. smallii TIXAH%AYIZ
ir <, V. bracteatum TixiE\, HHiRBROEW V.
bracteatum TH 7 /—_Y — & DMERERE SN TND D
CITHIRIRANFICTH Y, Bracteata HOMOETH 7
=Y — L DM A1SD 2 LR FREDN D LivZguy, 72
5, Tsuda et al. (2013) %, 2 %KD V. bracteatum Tl
V. corymbosum (4x) & AMECTET, b F U ERTY
GARENIN L 7= 4 F%4K 0D V. bracteatum THEiIMEFENNE D
TEHEL WD, £z, TA—_U — L OMRENED
TV 5t 2 F (V. uliginosum, V. smallii ) 1Z& $12 4
FEPELL EOREEMAE T %, Vaccinium J& O FEH 224 Tl
—WRIZ, AR (2x-2X, 4x-4x, 6x-6x) CIIMEREA
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KL, BRI CIIREE S S b2 (Galletta,
1975), HARDOBAFRIZBW T, MM 2058
PEDREEEDRBIIRE N L ARIB S D,

/N TR S [E A TR O V. boninense % & 7- Bracteata i
D 3L, WITNE T N—_Y TR, MR
PEICEN, T—_Y —OREEIGTEE & 5 DIE
YURFMTH D, 3 MIIIBEENLILTEY, V
boninense X V. wrightii OZ&fE LT 28 H D (BT,
1989), L7~ L, ABITEM Tl 3 FEAHAREICIX B S, & %
DHFETH L Z PR R I N, Ziuh 3O
T, 7A=Y —OFMEEMEME L Tof ML
BNZFEM 2 2 ENEE LB D,

Q) B L AL DT

ARETIE, %< OHAREREAERMIONT, ZHET
FHTHSTfE55E L~ vz 7a—H A R A U —IC X
DHEES D Z LN TE 2, ZRHOMAE, FAEMEE
FEFIRAT DI T > CHEREFEER L 70D,

72, Yo —h AD SSR ~—h—9 A A
T, VlRH7=0 ORKRT VU AEITHESE, 21 OB
PV EHEE LT E 25, WINLEERS Y o —3 o
FA R —ICEESLESEL L E & LT, 20z &
D, 9~—H—i%, Vaccinium J&DZ% < DFEDFFEM: L
SNUVOWBIZAE THD EEZ BTz, £, kL
YL FHRIEE DNA & REICE SO THEET 2 7 e —+
A RARNY =&, 1BEFEHTZYORKT Y ABITHE
DSWTHEET % SSR AU il A bEDH Z & T, &
D IEREICREE L~V OFHEA TE D B2 b, e
B, V. myrtillus (2x) OAIE, 21FET 7 m— A
LHEESNTZ 9O~V ——D 5 b 2FETRRT U AHN
3L, ML LEBL TR S, REORTE
-G, V. myrtillus & V. corymbosum D¥#x IR ITHRD Tz
W EHEE &= Z &5, V. corymbosum T > 7 b m—
HATEH-T SSR v —H—7%, V. myrtillus TlE~/1F
O—H ATV EEZLND,

U EDZ v, Vo corymbosum D SSR ~— 71 —(d,
IHNETIZE AL DNA T A THONTZ 20> HAR
OREpEFE 15 fli A 5D, JAHLZ2 Vaccinium JBTE D 2Bk
WCAZITHY, BECHERBROREEICFIATE 5 &%
2o, £, INbO~—h— T ZMEERICE
JARERFRY~— I — & LTRIHTE, SHkEr~ro
HEICHOADITHDL EEX BN,

B 38 Vaccinium BIED XM RE N D FT
3.1 #8
TN —OEBERREAETH S V. corymbosum &

V. virgatum OFEFIHERE T, FatE DR 5 4K & 72 % (Vorsa
etal., 1987), L2>L, V.corymbosum (Morsaetal., 1987)
F 7213 V. virgatum (Laverty and Vorsa, 1991) & DR LA
M E RO EmWEHRPH{OND Z L0, b fEE%
WFEOBEE T O LY & L THWER LM N
ARETH D, £, KETIL S EAMERE A EEAIC R
L7256 H 5 (Ballington, 2009), Z 416 2 FlEDFER]
AZHMETX, V. corymbosum O H O RELE E OV
virgatum > & Dl HiE OB AR M A SRl 2 72, H
KDY oA T 27— — (KETIL SHB
LWE9) SREAZBIR TS ETHAMSEATE VLD,

AR O E W AR 2V T, Galletta (1975) 23 V.
corymbosum % f& 7 BUZ W 21E D BWAEL L VD b k)
BRFENEIRARTNDS—FT, Lyrene (1988) 1% 2 FEdD
EWRRICBNTHE LN EAERTIZ LA EED LN
LA LTS, F£77, Lyrene (1988) X, ifE DAz HE
DREDFRITEBEFRIEEIND LB XTWD N, B
Te BRERIARIZ 22 0 45 2 b S Al & FRE A HEL R 3 512
Bl TOMAIXIFEA LR, LN - T, WO
MZRHEIZBE LTI, 2072 5 S AMERE O A W EE
ﬁ“é?‘: (2, IEWIAREE D 5 AR AL FE D18 DS S HERE )
WCRIFTHEZ L TR ZEBAMETH D,

—J5, TN—_Y — & AARTERE AR & OFERI M

DWTIE, ZHETICHEDH D DIE, V. uliginosum (1
170, 2014), V. smallii (Ehlenfeldt and Ballington, 2012) ,
V. bracteatum (Tsuda et al., 2013) @ 3FEDHLTH Y, 0
RRIEFNDRNONBURTH D, BAERMOBREFH A
MWD DHT-DITITET, TA—RY — L DORMERES, 48
%E@ﬁiﬁ%fit@“é%lﬂ%%%75%:@“5%%75%50

i ) A2 D BT (ZRASA SRR PR PR 2K
P~ K& L a”iﬂﬂ‘é ZERMLENTWND,
Vaccinium B2\ T h, RAFEARR TITMRNA A S 15
DD N EEBUAM CIIREEE STV D  (Galletta,
1975), SHB BRDO b & &7 o 7 KETEREAEFD V.
darrowi (2x) I Cyanococcus FilZJ& L, V. corymbosum &
VRERRERBER D IT NS DD, FEME L~ o
TW%, V.darrowi i, FEETCEUMRT (2n) ZEKT 52
& T V. corymbosum & DEEEH IR MENFIRE & 72 o T

(Draper and Hancock, 2003), F7-, V. darrowi % 18l
EL, AU KETFAFED V.elliottii (2x) ZEMBELE L
TR 472 TO-303 & v 5 FlifHjMERE 23 8> 5, TO-303 1,
IRMEHEINMEZ A L, BISRLAR TR Lo WBLE
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FEE LTHATHHRESNTWAD, Z OFELIMEREDS V.
darrowi DEFH> T —_Y — L OAZHERE ) B2 TN T

WABNE I MIARHTH 5, V. darrowi 35 LN TO-303 i3,

Vaccinium J& O FE ] S HE 2 FE B 2 RE BN A T % b
THBRNREM & VW2 D,
HAESRE A D 5 5, Bracteata io> V. boninense 3
L OV, wrightii [ZHEVHURIC A 4292 2 L b (3 -
B, 2009 5 2010), W INEFIECMHMEZ AT 0 LB X
bbb, £7-, [FEI® V. bracteatum [TIEEHIZHE A L,
JED I E S AT 5 (Lubyetal., 1991), Ciliata £
V. oldhamii 1%, REDT > b T =G8N T L—X
U=k bmnzenftrsh g (HES, 2014),
EIZIK*'JOD SHB <, %%@% EMERL IS LD VT —
— A BRI D -01I1E, DO AN ERESE
Mk LTHZEThS, *ji B2FETITZNHOFN
TG 2 5K L fERR X4, Bracteata fio> 3 X7 /L—~
U — & OREF AR R O EHEE SN, LoAdo
T, ZHODEERE T —Y — & OMEREE LR

LB ERTREING,

ZZTCARETIE, TA—_V —Ff, Aok ELE SR
AFEFS X OYH ARAE RSP AEFE A 5 6072 Vaccinium J& 8 FiJE
ARG L TRY T OEMRE ATV, &% DOIHERET)
R L7, #RC T — Y —2 FR ORI T, B
ZZEL D J7 SRR S FE O N DS MERE T T S A3
1’*E1 Tt LT, £, SoNTHREIZOWTIE, B

(CHRT 28 AESREOEBAZFHEL, TLWVE
@#’?Mk L CORTREM: & 54 L 7=,

3.2 BB LUVAE
3.2.1 a4t
Cyanococcus i 7 /L—-~_ U —2 ff, V. darrowi, FEfHE
il TO-303, Ciliata £33 £ 0" Bracteata &1 H ANE S E
fl 4 f, FF 8 A AR L. (£3-1), 7 —
U —2 AR LRY: GOEsHh) oS T, %
O DOFE I HHS MR B TE T o & — CROHER L)1)
DO CTHEE STV AR E V-,

#=3-1 REICHER LT VacciniumBiES K VBRI R
- S . fedete (TR ) )
E oV w a a
=il FZH 4 - s L~UL B F'fﬁﬁﬁ‘/ﬁ}q W%Eﬁ
V. corymbosum INAT 2T —_— 4x 17 © 4~5H 6~7H
V. virgatum TEYRT AT N— Y — 6x 8 ¢ 4~5H 7~9A4
Cyanococcus
V. darrowi - 2x 1° 4~5H 7T~8H
TO-303 "
- 2 1 4~5 7~8
(V. darrowi X V. elliottii ) x A A
V. boninense L= IR 2X 15 1~5H 12~1H
Bracteata V. bracteatum S GV AN 2X 3 6~7H 11 A
V. wrightii X—- 2X 2 2~4 H 11~12H
Ciliata V. oldhamii e 2x 5 6H 10~114

a) HULER AR BT e 22— [ OGRS S ) 1286V T,

b) SKRERF N B AT 2 265 (R0 A FE R ORER MR, TO-30313R/Ht44,

c) ‘Berkeley, Bluecrop, Chandler, Coville, Collins, Darrow, Denise, Dixi, Earliblue

O’Neal, Flordablue, Sunshine Blue’

, Echota, Elliott, Herbert, Spartan, Weymouth,

d) ‘Austin, Baldwin, Bluebelle, Brightwell, Delite, Homebell, Tifblue, Woodard’

e) ‘Native blue’
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3.2.2 ML

Vaccinium J& 8 FEEEM THY » OIEWA B 21T o 72, £
7=, BER L7200 - [BRORIEOF AR T D720,
FENAFLFS L OB ASAL 21T - 7, ACRRIE 2003~2007,
2012, 2013 FDFF 7 » 4, B TFBOEIAT 7,
IEWATRE DAL, 7 —_ Y —FEE Tl 2 MAE (5
TR CIE 99 MAE), 7—~U — LA T 24
FAA, BPAEFE CIL 30 MLAHE, ARFB6 MLAE & LT,
LHAEHTZ 0 OAREIT 14 1ELLE L L, FEEOBTE
ELHTOH & BRIE L 721%, TERBLOBRIEEL DAL HERIR
L7 =12 bIic) Lz, 0%, motthoiRA
BRI ToDITNT 7 4 UHRORT 2 BEEN T 21T o 72,
T8 EEMBLOBRIEMIN R 2855101 (% 3-1), 1
~10 % HH, 5C CRUBMIERLRAT LT A6 & AZBl Hv
720 45 2 OIVERNZ S22 UM U, A FER 2304 L7,
Flo, EREPOESMTERIL, 1 £ O
BAaERE L,

BENSERIM U221, A9HEHE 1% 0K
FERVRIL T 15 Jr A A ALEE L7=1%, WPM (Lloyd and
McCown, 1981) Z AL L, v afi209/L, 7T H A
3g/L, pHA5 OEHI 30 ml ZELEZIm DT T v v —
UM CIEERETE L, S v — LIS T 7 4 LA TEE L
7eo T N—_Y =2} LV, oldhamii OFEFIZDV T
L, REFEDOT-DICSCUEZ K %22 5 AB L U6 » A
BT - 724, 20~22°C, 40 pmol m-? s-* D4 FITE W
7o ZOMOFEAIL, HEERRERER 272 HICFESM TICE
Wiz, 28 BIZ, BELFELEOBEFEL, HEFEFEE
B L,

K x DRBUZIBNT, 3FRFAD /T A —F — (FEFEE,
1 Bdhiv OB LOFRHER) 2HEL, fatEs X
ORI ORRE 2T [422B 1 Ed 7= ) OEAE) %
UFOEANGHEME L ;1 R ORI X #EFE
(%) XUL100X FHHE (%) X 1/100,

3.2.3 EHEMELARNILE & UHIEME DT

ZRLTHE BN EZAEMKICHOWT, Za—H A F A b
U—IZ K OEEME L~V &5 L7z, EBREREIL 224
LEBRICAT 272, E£72, SSR ~—Hh—%& FAWH T
(2L, EAMEROMERRM: 2 37 L 7=, SSR ~— I —IF,
F2E Ty n—A AL L9 ~—7—(CA23F,
CA112F, CA421F, CA794F, CA855F, GVCO001, GVCO002,
GVCO0003, GVCO005) # v /-, FEEREa{EIL 2.2.2 LA
RIZAT o 72,

3.2. 4 RHEEEH DT
Vaccinium J& 8 FEFHM D EW BRI 1T 5 A HERE S D
PR, R 1IEH T2 0 OFEAFUCTISE 5 B CH%f
M L7 (3% 3-10 (4)),

3.2.5 MIEDNEREEZ D

L CE DIV MR AT, B, kBT O%ICIRE
THEE Uz, 3 AU RIAER LEAERICSWTE, *
DIEARRLFHEEZH DT D201, - JE - RED
R, BRAAEM, UNHEMIZIEA L7, SRAEEA - HiEL,
BEMKEED TT0x (T—_Y—) Bl £ v v
Ty VN DOFFEIEVE - FeERICHE U7, BRAIE 2012
~2014 FIZATV, AE - RETA « OBIIE - DUEE I,
HETEINC, A5 HEZNEL TR E R L,

3.2.6 MiEDOIMEDEE

3 WAL RICAB LICHRED 5 b, FEHD T IR
TETARIZONTIE, Fatkds L OSHERE ) OFEE & W]
ST BT OIC AR LT L —_ Y — & O
BT o T2, 2B 2012~2013 4E D - Fl 181 0 BRAE
\ZFENE L7z, ZRRELABEDOIERIT 3.2.2 LREIERIZATYY, 4
Bl 116 7= OFEAR 2R L TRMREEROTMER
FJORHMERE S 2 514 L 72,

3.3 #ER
3.3.1 EHXREDHFR
(1) #EREFDOIEYT

PR U7 8RN EH 72 Rt b 2 T 200 89 DA il
Lz, HREHD 1~2 EHRICHOW TR 21T 72

(3 3-2), 7 /L—-U —2 fi (V. corymbosum, V. virgatum)
B L OV ATESREF A FE 4 fE (V. boninense, V. bracteatum,
V. wrightii, V.oldhamii ) CTHENLZRZ{To72EL 25, W
TR S b EAEDRTLN, KBl 1EHZY DFEE
13 1.04~6.60 [ TH -7z, —J7, Thb 6FEDEHHA
BT, < OEERTEENE NS, HONEEA
1B 7= 0 OFEART 0.12~041 {8 &, FENAELUIZ LA
TELLADRpoTz, ThbDZ Lk, 6 FOMGE
KT b EFERRELE L, BEASRMAEEOM T
D ENHERS N, V. darrowi 35 & OV [ Fl
TO-303 IZOWTIHBAIARL D HAT 272, £ DR, V.
darrowi TR THEF 2345 b 72 8 F3FE4°, TO-303
TITEERIL88% L MmN ELNT, b5
LReMRH D Z L MR TE Rd Tz,
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(2) TI—AR) —FEMEDIEHKE

V. corymbosum & V. virgatum D IE ASELOfE %, £
L OREHLAETH D L, 9MEAED I H 88
aE (89%) THFEL, 85#AHE (86%) THIELE
EREFRIHELN, 64FEE (65%) THRIEFERENELN
7= (3% 3-3), V. corymbosum X V. virgatum AZfc ClE, #iEHE
SN 0~100%, 1 b7z b OFE7HS 0~18.7 fiH, F&3F
KN 0~97%, KRB 172D OEAED 0~6.41 fHT
bote, EHOREDFHFEIZL > TINHD/RT A—
H— IR IEOT A D LR o T,

3D T A= —B IO 1 IEH 7= DFEAEK
IS E, FEE L EMBlOZNZNIZ OV TRHERE
O SHFEMZE ARG L= (3 3-4), Kruskal Wallis JIERT 1 E
DOFER, V. corymbosum X V. virgatum CTliX, 2 COIHEH T
FEFBAEMICAEEZEZNRD bz, LaL, B
FE CITREERUNOHEB T ENE T2 LD,
V. corymbosum X V. virgatum CTi34FIZ V. corymbosum Di&
B FRNIHERE N R E S BT H Z LavRahiz, &
7o, WROHAEX, FEARMERTIT 1 Re Off
TEDOIHZ, FEHBULFER T 1 RdH 70 OFE 7% R
KETOHEH CHEENRDLNIZZ &G, Wi
BUWTH V. corymbosum DERFRINKE S EEST L
EDIRE T,

L 1 AES T2 0 DFEAKE V. corymbosum O ShFERIIZ
% &, V. corymbosum X V. virgatum T3 FEF-#2% “Elliott,
Dixi, Spartan’ DA 1.48~2.31 il & %<, “Collins,
Flordablue” DA IC 0.02~0.07 fE{k L D 7rinot (F
3-4), F£7-, Wiz T V. corymbosum ZfE#EL & L C AW
7-%54, ‘Herbert, Spartan’ Ti¥ 0.51~0.60 fiE{& & %<

‘Flordablue, Elliott, Dexi’ Tl 0.04 {E{A&LL T & 725>
7o FEEIAZECIZHS1T D V. corymbosum ShFE D AZHERE /) %
BAHNCEHET 5 &, ‘Spartan’ (ZFETFH & LTHIER
B L THARHERE I E D o 7=, ‘Elliott, Dexi’ [EfE+
L LTImproebOOEmBl e LUK o7, £
7=, ‘Flordablue’ 1Z&HHDH E L THWT bialENE
L <&Mo T,

TN—_Y =2 FR O AR DOWT, RO T—
B uFe 35 ICE LDz, 3FEHFDNTA—F—HBLV1
1Ed 70 OEAEIZ OV T, IEAELHE T Mann-Whitney
NERLFIRRE AT o 1o bR, R TOHEE CHEENRD D
Nz, AR 1 EH 720 OFEAEEE, V. corymbosum X V.
virgatum 3°F-%) 0.96 fE T, WAELL Y 3.8{5%h o7z,

@) TI—AR)—EHEBEEFOEFRE
TN— Y —2 FE L BPA RS 6 FRAH & O IEWIARL T,

4 A AT THE G LI, SHEETOHRR
HEEAENMG O (R 3-6), 1{EHTZY DEAFITNT
LH 0.001~0.014 fHTH Y, 7 N—~Y —FHE DR &
BANTELI Do Te, ZRHMEENBFLNTZOIX
TO-303 X V. corymbosum, V. corymbosum X V. oldhamii, V.
boninense X V. corymbosum @ 3 #AE T, % 1L EETH -
7=

4) HERZEDOMOIEYRKIE

B ARFESE 6 FRAHIM] O B T, 30 MAaE T 8 A
W TCRHERAENG LN (R3T), KR L1AEHTZD DFE
AKX 0.025~1.861 fHTH Y, T /—~Y — & BpAFEE
DRDORBUT AR TE o7, 8 fAHF D 5 AT
Bracteata 112 J& 9~ % V. boninense, V. wrightii, V. bracteatum
MOZRETH-oT-, 550 O 3 MAEHIL TO-303X V.
oldhamii, TO-303XV. boninense, TO-303XV. wrightii T,
WL TO-303 Z 7Bl L T 5 RELTH -7,

3-3-2 RHEADBHELANIILE K VHEEOE

TN— Y —2 FEOIESAZRL TR b RHEFEAEIT D
WT, Zr—HA A B =TSV~ LA LT

(¥ 3-1) , = D45, V. corymbosum X V. virgatum Tl 274
ERD 595 99.6% 7%, WiAHL Tl 268 flE{AD 5 5 99.3%
DEEERTHY, TA—_Y =2 FOIEW AR TH O
T ASMERAITITITE 100% ORER TRERIMEFE TH 5 2 &8
R Iz,

TN — LB AERRS OASELCIE 3 FREH (3 fEAR)
DRZHEEAD G B, BAFETE O M O AZHL Tl 8 flfH (21
ER) ORMEFEAENG LN (£38), ZDHL, FiF
ZIEFRIZ AR L7-dt 9 B 22 fEIRIC DWW T, 7 m—H o
A RY —IZEDFEEMEL VAR LT, 2 ORER,
V. corymbosum (4x) & TO-303 (2x) F7-=i% V. oldhamii

(2x) & ORMEEA2ERIIEL LS 45K THY, £
DA OB AEFEE DR DO AHEEAE 20 BTV 4 6 M8
ERUL 25K THD Z LI L7z, WIZ, SSR~v—
=AW THFEEE T (R3-9), KFEAMEEKL
ZOWMBUERFM T VL& i35 &, V. corymbosum X
V. oldhamii 1 fE{& AR < 8 F¥H 21 fE{KIT B TO~— I —
T L BT 27 VDL zefq L, BrHTr Yo
HBUCFER e ole 2 Lmnh, METHD Z & M R
T& 7= (3 3-8), V. corymbosum X V. oldhamii @ 1 fE{&}Z,
B TO~——"TRBlEB LMo V. corymbosum A fE &
HEOT IV NDHERL (F—2EM), 4AEETHLZ
&5, V. corymbosum fER DRI K 0 A U 7- RN 20
FELHEE SN,
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#&3-2 HHABEADIREETM

p—_— AepeAl e sl R HTH R RAEN
’ o 7 (%) /R (R /i
TN AL
V. corymbosum Berkeley Spartan 16 81 3.4 77 2.13
Spartan Berkeley 16 69 13.1 63 5.69
V. virgatum Tifblue Brightwell 17 41 6.4 56 1.47
Woodard Titblue 28 68 3.6 76 1.83
V. boninense M3 Mo 59 59 58 o1 313
M-4 M-1 18 100 7.3 86 6.29
V. bract;;um gfl - S-2 o EVO 65m 3.3 o 98 - 2.10
S-2 S-1 23 52 2.2 92 1.04
Vowrighti 1 G2 23 17 180 94 2.96
G-2 G-1 14 20 39.0 85 6.60
V. oldbamir N3 N 20 95 s1 13 560
N-4 N-3 20 75 4.3 65 2.10
H il Al
V. corvmbosum Berkeley 17 71 1.1 54 0.41
Spartan 18 39 0.6 0 0
V. vigatum Tiblee 19 o T o
Woodard 33 6 3.0 64 0.12
V. boninense | s T s o o
M-4 14 0 0
V. bracteatwms S-1 15 . o 0
S-2 20 20 2.0 50 0.20
Vowrightii 61 o0 o
G-2 18 0 0
V. oldbamii T o T o
N-4 20 0 0
Vdamow | Natwebe MO0
V. darrowi TO-303 24 88 0.0 0

X V. elliottii

a) 2003~2007, 2012~20134EAZRE, V. darrowi 335 ONTO-3031% B FEASBLO I T o7~
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%3-3 V. corymbosum 10Gh%¥& & V. virgatum 5 RBEDESRKERBICE (THEER, 8
FHELURFEFR?®

i R SRR iR FR13K TR EAK
) 7 e (%) /R (%) /1t
V. corymbosum X V. virgatum

Berkeley Baldwin 13 0 0.0 0.00

Brightwell 14 71 8.2 20 1.17

Homebell 29 55 2.3 0 0.00

Titblue 13 85 7.8 50 3.31
______________________ Woodard 22 36 26 AT 045

Collins Baldwin 24 33 2.1 0 0.00

Brightwell 25 100 4.4 0 0.00

Homebell 14 93 2.9 0 0.00

Titblue 19 100 2.6 3 0.09
______________________ Woodard 12 92 35 0 000

Darrow Baldwin 13 38 1.6 63 0.38

Brightwell 20 80 7.5 50 3.00

Homebell 18 39 1.1 20 0.09

Titblue 16 75 5.3 0 0.00
______________________ Woodard 18 78 20 AT 018

Dixi Baldwin 28 14 2.0 0 0.00

Brightwell 18 67 10.4 67 4.63

Homebell 16 88 5.9 43 2.22

Titblue 17 71 3.5 43 1.07
S Woodard U 29 13 T5 021

Earliblue Baldwin 16 81 12.8 13 1.38

Brightwell 10 90 18.0 3 0.54

Homebell 16 88 10.5 7 0.61

Titblue 12 100 18.3 10 1.83

Woodard 10 90 3.0 7 0.20

Elliott Baldwin 20 40 3.0 64 0.76

Brightwell 17 88 5.7 43 2.17

Homebell 15 93 15.9 43 6.41

Titblue 81 41 3.4 97 1.35

Woodard 14 64 5.7 23 0.85

Flordablue Baldwin 25 28 2.7 0 0.00

Brightwell 25 36 4.4 7 0.11

Homebell 19 37 3.4 9 0.11

Titblue 23 48 1.8 13 0.11

Woodard 28 11 1.7 0 0.00

Herbert Baldwin 17 41 2.4 0 0.00

Brightwell 16 81 6.8 23 1.28

Homebell 27 93 1.9 13 0.24

Titblue 16 81 6.5 43 2.30

Woodard 26 65 3.4 27 0.59

Spartan Baldwin 25 88 7.9 30 2.09

Brightwell 19 100 6.1 3 0.20

Homebell 17 71 18.3 20 2.59

Tifblue 12 100 9.4 27 2.51

Woodard 13 85 10.2 0 0.00

Weymouth Baldwin 10 60 12.3 7 0.49

Brightwell 16 100 6.1 7 0.41

Homebell 16 88 9.4 6 0.49

Titblue 12 75 18.7 7 0.93

Woodard 31 23 3.3 0 0.00
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&3-3 (F=E)

AZ B A SR FERER 735 FEIFIR FAHK
Q 7 ~ (%) / (%) /1t
V. virgatum X V. corymbosum
Baldwin Berkeley 23 9 2.0 50 0.09
Collins 34 71 0.9 59 0.38
Darrow 42 0 0.0 0.00
Dixi 23 13 0.3 0 0.00
Earliblue 22 5 2.0 0 0.00
Elliott 36 14 0.2 0 0.00
Flordablue 34 18 0.3 0 0.00
Herbert 42 24 2.0 67 0.32
Spartan 44 7 0.3 0 0.00
e Weymouth 19 53 . 3.6 . [ 1.45
Brightwell Berkeley 15 20 11.0 57 1.25
Collins -b
Darrow 19 0 0.0 0.00
Dixi 20 15 3.3 35 0.18
Earliblue 19 5 10.0 38 0.20
Elliott 16 6 5.0 20 0.06
Flordablue 19 0 0.0 0.00
Herbert 34 38 4.4 63 1.06
Spartan 24 46 5.7 43 1.14
o Weymouth 22 18 25 40 0.18
Homebell Berkeley 26 50 0.6 50 0.15
Collins 34 38 3.8 53 0.78
Darrow 40 38 1.9 72 0.51
Dixi 25 20 3.0 0 0.00
Earliblue 27 33 2.3 70 0.54
Elliott 25 0 0.0 0.00
Flordablue 24 4 1.0 0 0.00
Herbert 36 56 4.1 47 1.05
Spartan 38 39 4.0 87 1.37
Weymouth 28 29 1.9 60 0.32
Tiftblue Berkeley 21 52 0.0 0.00
Collins 38 58 0.2 86 0.09
Darrow 10 0 0.0 0.00
Dixi 17 0 0.0 0.00
Earliblue 38 76 0.0 0.00
Elliott 37 8 0.7 0 0.00
Flordablue 32 66 0.0 0 0.00
Herbert 37 19 0.3 50 0.03
Spartan 36 58 0.1 50 0.03
Weymouth 28 0 0.0 0.00
Woodard Berkeley 21 10 4.0 25 0.10
Collins 23 30 2.7 57 0.47
Darrow 30 0 0.0 0.00
Dixi 19 0 0.0 0.00
Earliblue 24 21 0.4 25 0.02
Elliott 33 6 2.0 33 0.04
Flordablue 24 0 0.0 0.00
Herbert 28 18 5.4 54 0.52
Spartan 29 3 1.0 0 0.00
Weymouth 88 11 1.5 53 0.09

a) 20034FEAZHC (Miyashita et al., 2012), b) &iHl,
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R34 TIL—AR)—2BREROEFERRICRIET REOCELE

O Tc@ﬂ%ﬂ/a\ gbdz %z (0 ¥ X HHZ (O HHA R
Al e FEEHE (%) 7%/ R (%) FAE/AE
V. corymbosum X V. virgatum
R S FE (V. corymbosum)
Berkeley 5 50 £ 15 4.2 = 1.6 29 = 12 0.98 = 0.62
Collins 5 84 = 13 3.1 = 0.4 1 = 1 0.02 = 0.02
Darrow 5 62 = 10 3.5 £ 1.2 36 = 11 0.85 = 0.55
Dixi 5 54 = 14 46 = 1.7 46 = 13 1.64 = 0.84
Earliblue 5 90 = 3 125 = 2.8 8 = 2 091 = 0.30
Elliott 5 65 = 11 6.7 = 2.3 54 = 12 2.31 = 1.06
Flordablue 5 32 £ 6 2.8 = 0.5 6 = 2 0.07 = 0.03
Herbert 5 72 £ 9 4.2 = 1.0 21 = 7 0.88 = 0.42
Spartan 5 89 + 5 104 = 2.1 16 £ 6 1.48 = 0.57
Weymouth 5 69 = 13 10.0 = 2.7 5+ 1 0.46 = 0.15
* % stk %
NELHE (V. virgatum)
Baldwin 10 42 = 9 4.7 = 1.5 20 9 0.51 = 0.23
Brightwell 10 81 = 6 7.8 = 1.3 22 = 7 1.35 = 0.48
Homebell 10 74 £ 7 7.2 = 1.9 16 = 5 1.28 = 0.64
Tifblue 10 78 £ 7 7.7 = 1.9 29 = 9 1.35 = 0.36
Woodard 10 57 = 10 3.7 = 0.8 23 = 8 0.31 = 0.11
* ns ns ns
V. virgatum X V. corymbosum
L SWFE (V. virgatum)
Baldwin 10 21 = 7 1.2 = 0.4 28 = 11 0.22 = 0.14
Brightwell 10 17 £ 5 4.7 = 1.3 42 = 5 0.45 = 0.18
Homebell 10 31 £ 6 2.3 £ 0.5 49 = 10 0.47 = 0.15
Tifblue 10 34 £ 10 0.1 = 0.1 37 £ 17 0.01 = 0.01
Woodard 10 10 = 3 1.7 = 0.6 35 £ 8 0.12 = 0.06
ns Hk ns ns
NnfE (V. corymbosum)
Berkeley 5 28 £ 10 3.5 = 2.0 45 = 7 0.32 = 0.23
Collins 4 49 = 9 1.9 = 0.8 64 = 7 0.43 = 0.14
Darrow 5 8 = 8 04 = 0.4 72 0.10 = 0.10
Dixi 5 10 = 4 1.3 = 0.8 12 £ 12 0.04 = 0.04
Earliblue 5 28 £ 13 29 = 1.8 33 £ 15 0.15 = 0.10
Elliott 5 == 1.6 = 0.9 13 = 8 0.02 = 0.01
Flordablue 5 17 = 12 0.3 £ 0.2 0= 0 0.00 = 0.00
Herbert 5 31 £ 7 3.2 = 0.9 56 =+ 0.60 = 0.20
Spartan 5 31 £ 11 2.2 = 1.1 36 = 16 0.51 = 0.31
Weymouth 5 22 £ 9 1.9 = 0.6 57 £ 8 0.41 = 0.27
* ns *x *

K PO AR AER S,
BB, T S%OfIRETHEAEDY, T 1%OERETHEAEDY (Kruskal WallisNEAZRE) .
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K35 TIL—ARY—2BHOEFRRICEITIEEE, BTFHELUREFE

A v e "
A gah RGN WTE/R REEON RN
JREL T
V. corymbosum X V. virgatum 50 67 = 4 6.2 = 0.7 22 =3 0.96 = 0.19
V. virgatum X V. corymbosum 49 23 £3 1.9 =04 38 £5 0.25 = 0.06
sk sk * s,k

F P OMIL I AR
* 5%DfEMRETHEEZDY, ** 1% DRI TH B ZHY (Mann-Whitney AN FIRE)

#£3-6 TIL—AR1Y—FF& VacciniumBBHEBEFELDEFRBEICH THEEE, BFHILUV
F R

B A AXB BXA
7 —)—Fi A il 4 R/ REEER R B AL R RS R B FEAK
(A) (B) s (%) /% (%) /4B e (%) /R (%) /4B

V. boninense 529 45.2 0 -0 1194 0.2 0.50 100 0.001
V. wrightii 119 21.8 0 -0 182 0 - - 0
V. bracteatum 79 27.8 0 -0 189 0 - -0

V. corymbosum
V. oldhamii 74 12.2 0.11 100 0.014 88 13.6 3.33 0 0
V. darrowr 37 43.2 0 -0 39 5.1 0 -0
TO-303 121 18.2 0 -0 169 53.8 0.04 25 0.006
V. boninense 687 19.8 0.11 0 0 534 0.2 1.00 0 0
V. wrightii 184 9.8 0 -0 157 0 - -0
V. bracteatum 80 53.8 0 - 0 192 1.0 0 -0

V. virgatum

V. oldhamii 95 6.3 0 -0 212 4.2 4.33 0 0
V. darrowi 40 47.5 0 - 0 41 4.9 0 - 0
TO-303 138 6.5 0 -0 261 25.7 0.18 0 0

a) 2003~2007, 2012~20134F-DAELHFE RA F DT,
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:=3-1 Vaccinium@NEHTE - BRIMEMOEFREICHITHHEEER, BFHBIUHEF
ﬁa
RELAHLA AXB BXA
(A) (B) REL A R ORI A% R ORESEER BT ORI A
w8 (%) /% (%) /iE Wt (%) /R (%) /i
V. boninense V. wrightii 165 35.8 13.46 39 1.861 175 23.4 3.32 33 0.257
V. boninense V. bracteatum 173  14.5 7.20 92 0.954 56 10.7 0.50 100 0.054
V. boninense V. oldhamii 176 0 - -0 62 0 - - 0
V. boninense V. darrowri 46 0 - -0 31 16.1 O - 0
V. boninense ~ TO-303 52 0 - -0 118 89.0 0.50 25 0.110
V. wrightii V. bracteatum 36 0 - -0 40 22.5 0.11 100 0.025
V. wrightii V. oldhamii 17 0 - -0 20 0 - -0
V. wrightii V. darrowr 36 0 - -0 17 17.6 0 -0
V. wrightii TO-303 61 0 - -0 66 98.5 1.58 5 0.076
V. bracteatum V. oldhamii 96 2.1 0 -0 19 0 - -0
V. bracteatum V. darrowi 17 41.2 0 -0 31 0 - -0
V. bracteatum TO-303 81 19.8 0 -0 19 78.9 0 -0
V. oldhamii V. darrowi 19 0 - -0 46  21.7 O -0
V. oldhamii TO-303 28 0 - -0 53 83.0 0.52 22 0.094
V. darrowi TO-303 20 0 - -0 19 94.7 0 -0
a) 2003~2007, 2012~20134E DAL S A LT,
» 4x a
20
0 4 hL“‘Lthj‘L i Aol il
0 100
‘6){ b
20
> _—
N 5x
C
20
0 111 T =

H3-1 ZO—HA FA KJ—IC
KBTI —AR) —BHIEELE

0

100

DIEWMEL RILOEH

a) V. coryvmbosum (4x)
b) V. virgatum (6x)
¢) V. corymbosum X V. virgatum (5x)

23 —
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%=3-8 VacciniumBDXEELEDREZHMELANILE X UOHEM DT

ZRTILE A o
n AR A - - 15%5\(}% —
TR — & B A e - Fill [ R ] DA M I AR
TO-303 (2x) V. corymbosum (4x) 1 4x O
V. boninense (2x) V. corvmbosum (4x) 1h - -
V. corymbosum (4x) V. oldhamii (2x) 1 4x X
B AR - R MERE R D A HESE AR
TO-303 (2x) V. boninense (2x) 2 2x O
TO-303 (2x) V. wrightii (2x) 1 2x @)
TO-303 (2x) V. oldhamii (2x) 4 2x O
V. boninense (2x) V. wrightii (2x) 8 2x O
V. wrightii (2x) V. boninense (2x) 1 2x O
V. boninense (2x) V. bracteatum (2x) 3 2x O
V. bracteatum (2x) V. boninense (2x) 1 2X O
V. bracteatum (2x) V. wrightii (2x) 1h - -

a) O THD, X HEFETII R, — R, b) FEFEFHNTHEIEL /7oK AL
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#3-9

Vaccinium@BDRXEEREL LUV F OWMBREAXRDSSRE 5 FH®

~ =4
T UNLAA R (bp)

V. boninense

X

V. wrightii

V. boninense

V. bracteatum

X

TO-303

X

V. corymbosum

TO-303

X

V. boninense

TO-303
X
V. oldhamii

?
2x

J
2x

F
2x

2 & R

2x

2x

2

2x 2x

"

F
4x

?
2x

g F
2x 2x

& g
2x  2x

156
159
168
174

CA23F

A

4x
|
|

A
|

Fy°
2x
[ [
H N

145
147
151
172
174
176
180
186

CAl112F

219
225
227
229
CAT94F 231
233
239
241
245

233
235
237
238
239
242
243
245
247
248
251
253

CA855F

158
164
165
166
170
172
180
192

GVCO001

A

>u

a) —HMEEROT —FEPRL TR, § - FiO FOREIREE ML~V 2R, RITORLFIE, TUAVBRHESh-Zex
R, FIEERTIE, @2 HE, MITH¥E, AlIXRADOELLHENRPOTINEZERTS, b) CASSFIE KM,
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MERE TO-303 X V. corymbosum 1 fE{& (fE{A4 TEa-1) (2
ONTE, FFER 2HETHIICLED LT 45AT
bo7z, SSRELIURNTTIL, FETHN2RKROT U LED
DOV —H—IZBNT, TE-LIZTWTHEFET 2 RKDO7T Y
IVEZITHENT W=, ZoZ &b, TEa-1l 1% TO-303
DOIEETIF (2n) & V. corymbosum DIEMEMEF- (2n)

EOERIZEVAECTMETHD Z LR BN E o7,

3.3.3 RHEEH DT

Vaccinium J& 8 FEIHM] D EiABAIZ I 1T 5 ASHERE 1 D
FREZ, A1 EH 7= OFEAIITE ST T 25
(&) ETOLEMTIEL, /37 A—%—fl (f§%E
R, 1RO OFTE, ¥HFFR) LLHIIKI10ICE
L=, TOfEF, Cyanococcus EiPN DREEATERE K
O Bracteata fiPN O 2 (FAFEM CIEZZMERE /1A [H ) F72
% MK OMEENRE <, HIRRMREZ 5070 o7 (&
3-10 (4), —F, FETHHEEIEL~ABRELSERD
A (RBFBUA L 2 f51K), 58 LUV E U CH Hi
BALHAERBIOT —_Y — L AARD 2 (54T 4 fE
DI ITEBEME L~V B HEIS R DMAE TIE, e
INTIFFEETH 1] ThHY, MRS oTz,
7272 L, TO-303 ZfEF-HUH W= HAEITIL, B HEIS
BIRDEHMEL NV E S HEAZSL 2 LN TE T,
IEWAZRUZ 3T Dl % D/8T A —Z —fEIZ OV THL T
BBIOME M 2 5 & (32 3-10 (1)~(3)), V. corymbosum 33
KON TO-303 T, FEFERMN 40%LL E & @V LA M
FIZHE_TE o7, L, BEEOSHWVHAETH
1 BBV OREFEITIZEEAER 0 HTH- T, V
oldhamii 1%, FEFEFIFTR CTRWNE DD, T /—_Y —2
i & DAL TIE 1 Fedr7= » OFEF5)S 3.3~43H &, fih
DOEAERE L 7 N — Y —FE O RERL A TR
2% inol-, L L, ZHHOREHIWTI s HEE L7
Dro Tz, Vodarrowi 1358 U CTHRESESRENMELS, 2, Wih
OB THHET 2G5 Z LN TERNoT,

3.3.4 HEDNEREZ O

HEREME A ffeal C X 7otk D% <1, NEfk, $k b0
IR CIEFHICAR Uiz, 3 AL EICAE U HEFEE
RIZHOWT, SMEBIEREE DR 2 A L 72,

7= —2 Tl [ O HEFE 7 {# 14 (V. corymbosum ‘Eliot’
X V. virgatum ‘Tifblue’ 4 {4, V. corymbosum ‘Spartan’
X V. virgatum ‘Homebell’ 3 ffl{X) TiZk, REOHEN,
B FRED 1.24~2.220 (T~ THERIR VBB T - 7=
(#3-11), L L, EITi-6 Tl 1.12g & b E <, {#
RRIZEDNRE Do Tz, FEREMERE D FIg~h &R U T
D ip < REPBRAEZ RT DM TH - 7=, IHERFNT,

B H SRR O 2y, V. virgatum & [RIAERICHRZE T
HoTz,

MEFE D TO-303X V. corymbosum (flf&4 TEa-1) Tid,
BE, e EORBEOFREICOWTE, #MRamBiof
WHTH-o7- (3 3-12), TEa-1 DREFED 1 X%, FETH
TO-303 IZHt_RTHHIZKE L, RMMT TH D72 DRI
FRATELE (KR 3-2), 72, REIEFAL, IR
HIXRATH Y, {EBHEO V. corymbosum (ZUT\ WEE %
~LTZ,

HEFE D TO-303 X V. oldhamii 3 fil {A& (f#{&% TN-1, TN-3,
TN-5) Tix, W bIEmE O V. oldhamii & FEIFEIC, I
FERFHIIT 10~11 A LA TH 72 (£ 3-13), 7, &
WITEEaE R L, BBl FRRICREZD T ho T =
EENEN EPRTRB I, RESCEORE S, D
JEREZR Sl O W TIMEIRRIZE RS R & o 72 (AR 3-3) 6

MERED TO-303X V. boninense 2 A& (fEA% TM-1,
TM-2) TiE, b6 HHETH TO-303 & [FAIARIZ R A
LR, REVAXDVNEL, [HERT IO T
MR CTh o7 (F3-14, K 3-4), E£7-, HEDOEITE
H5HE, ERHEO V. boninense & [FIEEIZ AN B ARITHNT
TR HEERH Y, F200H LTV,

3.3.5 H#IEDIEMDFHE

TN—_Y —2 TR D 5 {HAHERE 7 EIRICONT, i
M L OGHERR /) 2 5 A9~ 2 72 DI AZ R R BR 24T - T2,
HIHASEL ClE 3 EARFER LI DD, Wb FE71%
ootz (#£3-15), 7=, V. corymbosum 35 LY
V.virgatum & OEW R LARL TIE, FF28fHAaED 55 2
FLAH TR 7235 i, EITi-3X V. virgatum @ 1 #1E5HC
DHZHEFEEN GO, Bl 1 EHT2 0 OFEARIT
0.09 T, ZZHEREAIE M) TH o7z, 7ok, EITI-1IT,
U WA OZBLC B WO THE IR 43~100%
Em<, HAMRMEAAT D Z LRI ENT,

MEFE TEa-1 (TO-303 X V. corymbosum) %, HFEASHL T
1HEHT= 0 058 EDFEAZIGDH Z &N TE 72 (% 3-16),
%72, V.corymbosum & OIEW R LAHL T, #4468
DWFTHUBNT HRMEREN GO, K1 EHT
0 OFEAEIL 1.11~9.74 T, ZHMERENIL TH~&) T
Holz, ZDOLEHIZ, TEa-1 [THERMENRHY, Fi-,
V. corymbosum & OF LASHI ClIFE Bl L b Blo &6
SITHWT S ZHERE ) S m W 2 L B B L 7o
77

MEREOD TO-303 X V. oldhamii 3 fE{A& (fE{&4 TN-1, TN-3,
TN-5) 1, BEAHECTIE TN-1 OAFEFE L7238, M1
‘ool (F3-17), F72, V. corymbosum 35 LY
V. virgatum & OIEWAIELClE, #F 24 f1AED H B 1A
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£3-10 VacciniumBSIEEB D EFXEIZCH T AKX MEEHD

A

(1) #EE=HR HAL: %
Cyanococcus Ciliata Bracteata
? A | V. corvmbosum I/ virgatum I/ darrowi {TO-303 | V. oldhamii | V. boninense V wrightii I/ bracteatum
4x E 6x I 2X 2X 2X 2X : 2X 2X
| V. corymbosum | T R 67 ;. 431 18 127 A9 i 22} 28
R 23} ZE B D 6] 205 ... 0 51
V- daprowi [T . I ] 2 | T e TR
TO-303 54 | 26 95 | 83 89 98 79
V. oldhamii 14 4 0 0 0 0 0
V. bonmense | 0 0% 0 .. of o of T e 360 .14
Vowrightii | . O O O oo 23} Tl
V. bracteatum 0 1 41 20 2 11 23 i
(2 1ZHE-YDEFH L AVES
Cyanococcus Ciliata Bracteata
? ' V. corymbosum V virgatum I/ darrowi {TO-303 | V. oldhamii |V. boninense V. wrightii V bracteatum
4x : 6x ' 2X 2X 2X 2X ! 2X ' 2X
V. corymbosum | o i 820 004 0.0 0.0 ... 0.0 .1 0.0 ... 0.0,
V. virgatum | . 194G T 004 004 00} 0.1: .| 0.0: ... 0.0,
V. darrowy T 0.0% ool 1 B 0.0] o0 T 0.01 T -
TO-303 0.0 : 0.2 i 0.0 \ 0.5 0.5 ! 1.6 0.0
V. oldhamii 3.3 ! 4.3 - - - - -
Vi boninense |05 o - 35 T2
|V wrightir L S B B S B B D 33 1 s .
V. bracteatum — 0.0 0.0 0.0 0.0 0.5 : 0.1
KHPO - TR TG E2RT, © F AL, FEFFEAEITHERE TR T eI E O,
(3) FIFE HAT: %
Cyanococcus Ciliata Bracteata
? ' V. corymbosum V virgatum V darrowi {TO-303 | V. oldhamii |V. boninense V wrightii V bracteatum
4x E 6x 5 2X 2X 2X 2X 2X : 2X
V. corymbosum 22 - - - - - i -
V. virgatum | 38 T R N il IR ISR 0 e T T
V. darrowi - - - - - - i -
TO-303 25 | 0 - ~— 22 25 5! -
V. oldhamii 0 0 - - - | - -
V. boninense | 1005 . 0 T o I e N 39 92.
Vowrightir N T4 T 33E TS —
V. bracteatum - - - — - IOOW 100
ZHO - TS DPELNR ST G ERT,
(4) 3XH#HEED
Cyanococcus Ciliata Bracteata
? " V. corymbosum V virgatum V darrowi {TO-303 | V. oldhamii | V. boninense V. wrightii V bracteatum
4x : 6x : 2X 2X 2X 2X : 2X : 2X
V. corymbosum | T O il K e X oSNNS SENIE. SO o
V. virgatum O X X X X X X
V. darrowi ... X oSN SO -t S X oSN OSSR AU X reanenrprasesnast X
TO-303 A X X O O O X
V. oldhamii X X X X X X X
V. boninense | VNS T S . Xl T N N ORI
Vo wrightin L AT O AT AT TOSN R (R St SIS S
V. bracteatum X X : X X X O . A? ;
AEHERE I IX T AQEE 14 E 8 720 D SRS NI W THEFEEAML, 5.00fE L _ETidE (@), 0.50fE L ETiEd (©), 0.05MELL LTIk

(O), 0.05fFAI G TITABIL (A), OF TITME (X)), LHEL, a) FEF& BYNAEIEL T2 O MR T ARTERR,
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#=3-11 FERSIMIE V. corymbosum x V. virgatum D FEEZE @) EE(H 2

&t EHR EHE EME gk EE Rk

AR FCRLAE -l R 4 LAl (mm) (mm) (mm) (mm) (mm) (mm) P
Eliot X Tifblue
@ Eliot 4x 65.0 35.6 3.9 9.3 7.0 5.7 H~ ek
B 506 318 29 9T 60 19 A~k
k EITi-3 . 44.2 24.4 2.7 10.0 6.4 4.8 H ~ %k
EITi-6 44.0 22.4 3.4 10.0 7.3 6.2 F~ bk
EITi-9 53.8 25.8 3.9 9.7 7.0 5.5 I~k
& Tifblue 6x 53.6 24.0 2.7 10.6 5.7 8.4 H~ ek
Spartan X Homebell
@ Spartan 4x 72.4 36.8 4.4 9.2 10.1 6.3 =
SpHo-S65G~-2 66.6 25.4 2.9 6.8 5.5 6.4 H~ ek
Fi SpHo-S65G-3 5x 56.8 31.0 3.6 7.0 5.1 4.7 F~ bk
SpHo-S65G-8 63.6 38.0 3.7 10.2 8.0 11.6 H~ ek
&' Homebell 6x 56.9 31.9 1.8 10.0 6.9 6.56 =
SRRt I miem PR moem FOME REME g e e
Eliot X Tifblue
@ Eliot 4~5H FES 1.24 10.2 14.2 G H 7H
EITi-1 45 By 0.60 8.8 11.0 55 H 8A
P EITi-3 45 e 0.80 9.6 12.0 55 = 7H
EITi-6 4H % 1.12 10.0 13.5 GE) H~RER 7H
EITi-9 4~5H e 0.75 8.1 12.0 o =| 7~8H
& Tiblue 4~5H %3 1.24 10.2 14.2 GEd H 7~8H
Spartan X Homebell
2 Spartan 4H h 2.22 12.4 17.5 G =} 6H
SpHo-S65G-2 4~5J 473 0.29 6.6 7.4 55 75 8H
Fi SpHo-$65G-3 4H i 0.27 6.3 8.4 GE) YR 8H
SpHo-S65G-8 4A S 0.75 9.3 11.7 559 = 8H
& Homebell  4~5H  ® 121 107 124 & A~dE  7~8H

a) 20144, 114N ZMA L,
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#=3-12 HFET0-303 x V. corymbosum ) 8e % ) SE1f °

? TO-303 EHME  23.8 7.8 1.9 5.8 4.1 4.9
F, TEa-1 &M 46.4 20.6 1.9 7.8 7.1 3.6
3 V. corymbosum " BT 77.2 42.2 4.2 10.5 7.9 6.2
- I e R () e REMEag mme e
? TO-303 4~5H HH 0.17 8.2 6.6 55 15 7~8H
F, TEa-1 4 1.15 12.6 12.7 55 A 61
V. corymbosum ® 4A fmH 1.88 11.2 15.2 GES =| 64
a) 20134, OFFAEH ZFHA L=, b) ‘Earliblue’
#3-13 HMFET0-303x V. ol/dhamii DR HEEZ% D L1 °
T I i s S - el i S ey
?  TO-303 2x ErEMIE 23.8 7.8 DIFH 5.8 4.1 4.9
TN-1 2x 5 24.4 9.6 #iJE 5.6 3.7 2.9
Fy TN-3 2x 5 M 22.6 10.6 #H I 5.9 3.8 3.1
TN-5 2x EpZ 30.8 13.6 SIFH 6.1 4.9 4.4
V. oldhamii 2x Clebiz 60.8 28.6 $ETE 4.9 4.8 2.6
Wl RN RIEE@ e REME e e e
2 TO-303 4~5H 5 0.17 8.2 6.6 iR 05 7~8H
TN-1 5H M 0.10 5.8 5.4 5 Ed 10~11/
F TN-3 5H =¥ 0.08 5.3 5.2 iEE) 3 10~114
TN-5 54 =¥ 0.17 6.4 6.7 G E3 10~11A
V. oldhamii 6H M 0.60 10.3 10.3 UTED ES 10~11H4

a) 20124F, O W ERA LT,
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+=3-14 HEFET0-303x V. boninense M

S RE S D FT 4 °

2 TO-303 2x ErEM% 23.8 7.8 1.9 5.8 4.1 4.9
TM-1 2x =i 34.0 15.4 1.8 9.4 5.1 18.3
. TM-2 2x ¥ M 31.8 18.0 2.1 8.0 4.6 7.2
o V. boninense 2x 5B 37.2 19.0 3.0 9.5 5.9 6.1
WeAE ORI RIE@ ot RERE e me e
2  TO-303 L 4~5# 0.17 8.2 6.6 55 sk 7~8H
T™-1 DAY 2~5H 0.16 6.3 6.7 M55 W 11~1H
" T™M-2 DAY 1~4H 0.15 5.9 6.4 M55 Wi 9~10A4
& V. boninense 2= 1~5H 0.52 9.3 9.8 55 = 12~1H

a) 201448, THEAEZRHA LT,

ETHEFBELNTEN, JHEEAIIGON o7, 72
B, TN-1 1%, FEFBUCHWZHAORE TRESREN 11
~48% L HIE L THEER L, HAMREMEEZAET 2 Z LR
%Xz,

3.4 B
(1) EFREICHTHRHEEH DM

TN—_Y — & HARTERE A 2 5 72 Vaccinium J&
8 FRIAM TR M-V DIEW AR A T o TofER, LD
EBRH ML RoT, Thbh, O7—XY —LHAR
D 2 fEREFAERE 4 Tl & DOAERE)ITFE L RS, M4
5% Z LIINEETH o 72, QRIEINOEEME L1 )3T
W] Tl HERE 2 1509702 o 7o, @TO-303 (31
B LIeHB Il R DR D BN 0RE & o 22 ERe
J1EH LT\,

FreEd &, TO-303 D & 912, 5z A T
JINNRHEREN R T D=0 TN o5 Z L6
MERSTZZEThHD, —MIT, FEMECHIOR R HFE
M CORMITREETH Y, Vaccinium JBIZIB W THE H T
BDH T EMTRENTN, KX TIEZED Z &AM
R Sz, —JF, TO-303 1%, FET7-BLO V.darrowi & [F]
U< IERICEB T 2R T D ENTE, 2O LR F
BHEL SNV DRI D ZRLDOENFHF G LTz, Lz
235 7C, TO-303 DJEAZHERE ) D —¥imi3: V. darrowi (ZH
kTpEEZLND, LL, HEBITHEoNT
I%, V.darrowi &Y % TO-303 DIEH Nk LTV, =
DRHMEREI N E ZITHRT 2 ODEIARHTH L, 72721,
ARETH = V. darrowi O 4L FE ‘Native blue’ (22Tl

FENAELRBR N T T E R Do T2 T2 DI EF efeltE 2 FH
THMEIDEERTETEHT (£3-2), F£7z, SHB
DB RREA & 72 - 7= Florida 4B 72 & O A2 Eb -~ CHERS
RHEDRETI MR N & 9 FTREMEIL & 5, TO-303 & V.
darrowi O ZSHERE 11 D BIFRMEIC OV TR & HIZFEM 7278
BRNLETH D,

(2) RERENIZHET HERDMEN

ARETIE, BIEAEZBIRA = OEERSCE 5 L~ L
DN DFER CIIMFEEH DN E LS REECTH D 2 & 2
LTz, ZNTIE, BHBEMR AL~ ETIEED
ONEVRERRHEDREREL 72 VG525 9D, BAD
PAEMD YD, ZNETICT N—_Y — L OFEMMEREE
HOHENH D DI1%, V. uliginosum (GHATS, 2014), V.
smallii (Ehlenfeldt and Ballington, 2012), V. bracteatum
(Tsudaetal., 2013) ® 3fETH 5, 5 3 EOMIEXIIL
SLHETIE, TA—_Y — L OFEBEBBRIT V.
uliginosum, V. smallii TIFAEXIAIIZIT <, V. bracteatum T
WFEN o Tz, WISHEEME L~ LA % &, Vo uliginosum
BEOV. smallii 1% 4 (FHELL EOBFEBAETH Y, 2 5K
® V. bracteatum ({2 O\l L b F U ALBLCHEH S vz
4R E WD Z & THERENS STV D (Tsuda et al.,
2013), F7z, RETHWZ AAROBAR 4 TV b
TN—=RY — LT E IR T2), 3 HOBEMNG
TN—_Y — & ORF%RAREHEE TS &, V. oldhamii i%
g <, o> 3 FRITE VN, fEEME L~z oV TR
ETC2HERETH D, ULz end, 7—_Y—t
A ATERB AR ORI RO BRI, FBR D=
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=3-15 FERIMIEE V. corymbosum x V. virgatum DFMEIT(E ®

ARBARL A Sl REER TR BER O EAK
] e fE%k (%) Es (%) /9

ERE
EITi-1 21 100 0.0 0
EITi-3 18 17 0.0 0
EITi-6 20 0 0
EITi-9 18 0 0
SpHo-565G-2 b -
SpHo—S65G-3 21 0 0
SpHo—S65G-8 20 45 0.0 0

V. corymbosum (Berkeley) &M 1F i AZHL
EITi-1 Berkeley 19 89 0.2 0 0
Berkeley . LS T OSSR o
EITi-3 Berkeley 21 24 0.0 0
Berkeley BIES 6 8L 00 0.
EITi-6 Berkeley 19 0 0
Berkeley EITi-6 16 75 0.0 0
EITi-9 Berkeley 22 64 0.0 0
Berkeley BWE9 6 S 0.
SpHo-S65G-2 Berkeley 22 0 0
Berkeley SpHo-S65G-2 b -
SpHo-S65G-3 Berkeley 22 0 0
Berkeley SpHo-S65G-3 17 29 0.0 0
SpHo-S65G-8 Berkeley 19 11 0.0 0
Berkeley SpHo-S65G-8 15 0 0

V. virgatum (Brightwell) DI AZ L
EITi-1 Brightwell 21 43 0.0 0
Brightwell EITi-1 16 50 0.0 0
EITi-3 Brightwell 22 5 2.0 100 0.09
Brightwell EITi-3 19 89 0.0 0
EITi-6 Brightwell 21 0 0
Brightwell EITi-6 16 50 0.0 0
EITi-9 Brightwell 22 45 0.0 0
Brightwell EITi-9 20 0 0
SpHo—-S65G-2 Brightwell 22 0 0
Brightwell SpHo-S65G-2 - -
SpHo-S65G-3 Brightwell 21 0 0
Brightwell SpHo-S65G-3 17 0 0
SpHo-S65G-8 Brightwell 20 30 0.0 0
Brightwell SpHo-S65G-8 20 55 0.0 0

a) 2013 B AT 272, b) SpHo-S65G-2DFEMy ENFE L D Teinolalot, ZRET& b oz,
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*3-16 HM3ET0-303x V. corymbosum (TEa-1) DML 2
SEBLAL A AR SR BT RIPR RAK
Q e B (%) /R (%) /4t
H 5 A2
TEa-1 31 52 1.8 62.1 0.58
V. corymbosum &DIEH AT
TEa-1 Coville 41 71 4.1 86.6 2.51
Coville TEa-1 39 74 2.5 87.7 1.64
TEa-1 Bluecrop 62 76 15.2 84.4 9.74
Bluecrop TEa—-1 18 89 1.4 87.0 1.11

a) 201 24F IRl EAT 72,

F U BN LNV OMENKE BT L 2 L AVRmR
Iha,

I, EMAZRIZIT Df % D/NT A — 2 — ATl
BURONZRHMIL, 2o RESnsElmaes L, K4
DFEF 7 1 TFE A HEFE O R SCZHMERE NI DWW TBEE L T
1=\, F97, V. corymbosum 35 KON TO-303 i, fhff
IR THREERITR E TENP- 00, W bLET
HIFFE L D lipotzZ binh (3532, #£3-10), HiA
FERMEDR RN & VR S 7z, £72, V. oldhamii (3,
TN—_Y =2 Fl L O TITIINS < OFE 255
T, W HIHIE L o7 (55 3-10), V. oldhamii
%, TR Tl o B AR B~ TR ORIR D 5]
Mo Tzl (F— 2 KEGH) , WO 72D DR ~DIKIR
ET 6 A EEMICERE L2, Z O CIMEKIRT
WA+ 72 o 7= ATRENVEN & 5, V. oldhamii TiX, fE1-
DOUELSM 2 FRGTT 5 2 & CREMRERIS LN D
2nh LI, Vodarrowi (2OW T, RETIZWT o
REMHAE CHOE T2/ N TE oz, 2L,
V. darrowi O SLFE Native Blue™ Ti, 1IEH Zfatko
AEIZOWTRIHEGETHH Z EnD (F3-2), FEHRH
IZ31F 5 V. darrowi DRHERE TN DUV TITIEINORRRED
PMETH D,

Q) MEMHEIZEITSH SSRY—Hh—DFHMH
ARETIE, ZHEFREOHRENEZRHMET 572012, 5 3
BT/ —R A LRI 9 fifHD SSR ~—
T —zw W, FORER, 22 fEEF O 21 IR MR T,
1 ERIFHERE TRV 2 & 2 BRI CHIE T X, HERRMEE
BTSN 5HD SSR ~— I —DHIEEHER TE 7=,
Tsuda etal. (2013) (%, V. bracteatum (4x) XV.corymbosum
DAL T HNT=Z < DIGEELEOTING, EEMEZ R
TR ZHEEMERE S LTk Lz, LavL, RBAUZ X
LR T, R TCOREAHEZBET REAT—UFETH

Lo, £, Z2LoRMEEOFNGE
OHEFEELRZ IEfEICA 7 ) —= 0 7T 5 DIXR S Tldze
WV, EBIT, REHAATICE o TiE, REAZ CHERE
PR HEST D 2 LIXREECTH 5, —J7, SSR ZHURHT I,
5 mm ARREOHEN/RMTEUTEL, BELTHD
PRI WEAR T H MO L 3 IS ATEETH B,
SSR ~v—H—I%, %< OERAEROF ) HHEIDIEMIC
MEFEEA A 8T DBRICA R R TR L R D125 D,

F 72, MEFE TEa-1 (TO-303XV. corymbosum) i, SSR
ZRUEHTIC L D, FEH TO-303 OIEETIN (2n) Hsk
DAEERTHDZ ENHENE AR 572, SSR ~— T —IT,
HEFED 7 ) DR T2 9 2 TH AR Y — /M
LEEZOLND,

4) e S -HIEDTME

ARFaSCCTHREH SN MR EARIL, AARDEARES
N—_Y —DROH BB 22 Tk Tnhiud, 7—
R —DOFREEFEMELTHETH D, £T, V.
corymbosum & V. virgatum @ 5 {5 AHEREIZ DWW T A D &,
Vorsaetal. (1987) O & FIEEIZ, FatEn s L < kv
EDHIBA LT, UL, —IBOMEREMEMRIT, R LAHMET
Feltb 295 2 EPERTE T2, 70— —2 DR
HMEVX, V. corymbosum @ & DB/ RESLE & V. virgatum
D b DI L P PE SRR A A Hedadi 2 7o dn il 2 RS
% ETHAIIEEE Th D, MR, (R
WIS W FEO DB A DB Th o722 L2 b,
V. corymbosum J ¥ B A= "R R LARS I CIRE C & 2 MR
Refsn Z L3RS TH D, HEDRIZHOWTIL, #
AATELFE X 0 /NS WVME A & e o 72 b O ORI ZED K
&<, Fio, HAMIMEEZRTEE L o7, 5 5
FEIZDOWTCIE, V. virgatum & [RIFEEE O & pH 3 s
(=T - A)ll, 2008) #HF DfEfkzELTEHZ LN
WESNTWD, Lzi>T, KEUWEZ 5 5 AR
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#3-17 HFET0-303x V. o/dhamii (TN-1, 3, 5) DT °

B EE AR R RTER REER RAK
9 7 1E% (%) /R (%) /4E

ST
TN-1 19 11 0.0 - 0.0
TN-3 21 0 - - 0.0
TN-5 19 0 - - 0.0

V. corymbosum &DIEAZHEL
TN-1 Berkeley 20 25 0.0 - 0.0
Berkeley TN-1 15 0 - - 0.0
TN-1 Spartan 21 24 0.0 - 0.0
Spartan TN-1 18 100 0.0 - 0.0
TN-3  Berkeley 20 0 - - 00
Berkeley TN-3 15 13 0.0 - 0.0
TN-3 Spartan S 00
Spartan TN-3 17 41 0.0 - 0.0
N5 Berkeley 20 o - - 00
Berkeley TN-5 15 0 - - 0.0
N5 Spartan 20 o - - 00
Spartan TN-5 16 100 0.0 - 0.0

V. virgatum &®IEAZHED
TN-1 Brightwell 20 15 0.0 - 0.0
Brightwell TN-1 14 0 - - 0.0
INT Tible 2o s 00 - 00
Tifblue TN-1 20 25 0.2 0.0 0.0
TN-3 Brightwell 2 o - - 00
Brightwell TN-3 17 0 - - 0.0
N3 Tible 2 o - - 00
Tifblue TN-3 19 47 0.0 - 0.0
N5 Brightwell 20 o - - 00
Brightwell TN-5 18 0 - - 0.0
TIN5 Tiblie 2 o - - 00
Tifblue TN-5 21 10 0.0 - 0.0

a) 2013 AL AA T T,
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EEHTDZ LT, MBROENTIFE L HDOEEDR
Pa2ATHMAZRKT S LITRETH S D, £77, 5
EARHERRIC DWW TS, 58k LK) k322 &T
FetEZEHE T 520 LitZeuy,

WIZ, TO-303 & 7 L—_ Y —Fl & 72 (XA AR & O
[ZDOWTHEE L7\, TEa-1 (TO-303XV. corymbosum)
et E <, BIARRRR LA THRREAFITHED
ZEMTER, REFHRHREL, FHFE TO-303 H
SkOEBEREIGIEE O L b IIFFCE D, b0
&, TEa-1 11X H AR SHB 2B k$ 2 72O DO HEREA
D=2 LTHATE 2000 LR,

—7J7, R TO-303 ZHE 78 & L CrEH S 7= Mefd
@ TO-303 X V. oldhamii 3 fA{A&IZ S\ TiE, AGwCTIEE
PEMERT D EMTE Do T2, D OMEEEIRN
WG 2 R Th LR L, Rt dH D TEa-l 1 4
&R (A THDHZEND, [BEEOEORIRR
D—KTHD I ENREIND, 2 EAEMEREIZ OV T,
B T Z LiIc K fatE A EIECE 5000 LiL7e
VY, TO-303 X V. oldhamii 35 & OF TO-303 X V. boninense ™
RENZ &0 AR S AU HEREE (RO T b SR A R~
RO, IR AE TH Y, HARKREEEZ AT D
e CEMEEERFEERE L TCWD, EMARMIZ LY
ARG LRIIUE, BT v b T =M e L
FLWTN—_Y — L Z BT 27O OFRFEM & L
THHEBEZABND,

FAE FBEAEOEH LT
41 #E

05 3 B CIIME A OMEFEERASD Z LN TE, b
WEHTBREC & 2 B AT L —_Y —DfF AE &%)
HENTWD Z ENHLMNE ST, L, FEEHERERIX
BELCRetEMEL, FERMEZOL0E T L —_T —0D
BREZEME LTRIAT S LITREN S 729, £77,
FIFE T, BARD2MHERFARIVT NG T —XT —
& DRHERB N DE L UKL, FFEME L~ L OfHiER —A
THHIENTRREINT, IS OMEREESS 2 fEAKE
AR EORRTINL, B AR R E T2 2 &
MTENE, FatEEECREIR LI LY, T A—_Y —
& DOIRHENATREIZ 22 5 EHIFF S D,

R AEHT 572120, Hx el fE Coh R 72
FEELTCarveTF UE#ElRIHWLOND, BRTIE, 7

K7 (Notsuka et al., 2000) <247 > %>/ (Gmitter et al., 1991),

v (J\ES, 2004) DX D k& B CIEEIR & B

T 2DIFHIN, AL TE, 7—_U—F Kk
OSERBARICB VT, 2b e FUABRIC X 5 Yetaiifsin
DN DD REFIEE Z4LTUv5, Moore et al. (1964)
1% V. virgatum X V. corymbosum @ 5 f{AMERE DI EEIC, H
5 (2012) 1% V. corymbosum 33 KON V. oldhamii 72 & @
BARORR Y 2 — MIET 5 2 LT, K4 ORER
FEIMERAZ STz, LanL, MEFZMEIE 35 2 L3t
BHRMEL, F72, B Y 2 — OB E 9K -
ER DB R H N9 5 Z E BB L 72 %, Miyashita et
al. (2009) %, HXY DG IeFdEF~0 invitro =1 /L b
FAVERIZ XV, V. virgatum X V. corymbosum oD [ A2k
i (5x) 2 DYEAMKREIMEERIGHND Z & 2B 5
L7z, ZOFEERWDZ LT, fBENORAIHE
AR (10x) ZEHT 5 2 &R FREE Ao Te,
AFETITES, Miyashitaetal. (2009) DOFiEZ AT
HAD 2 fERBF AR O 2 (5 IARHERE D D 55 2 1R
L7ce RWNT, THHDOBEIFITIAT, ZTAETICHE
SN 7 n—_Y —0 b S ARHERE D EREEUE (10x) 12
DWNWTINTERERMEEZTAEL, 74— U —0DH L
WERERM & L ConherE &2 i LT,

4.2 MEBLUVAHE

4.2.1 2 EAREERE, - OEHREELH

V. boninense O BUTREFFE 1 (2x) F L TVV. boninense
& V. wrightii OFERIZHERE - (2x) AL, MERERE
Lifilzane F LB E{T o7z, MEERE, a1t
F LB, FEIEEHEOERIEIX, Miyashitaetal. (2009) @
FIEIHE > TITo -, 2V F o OB X, V
boninense ff - Tl 6 B (0~4000 mg/l), V. boninense
X V. wrightii & A HERE 1~ Tl 4 Beft (0~1000 mg/l) &
L, ALBRHARIE 6 BRI & L7, 1 X 35 KD 3 KAE TIT\,
L F UL 8 T BICRIFRAMAE L, £,
FEAEIZONWT, 7ua—HA hA R =2 XYL
LRI LT, FEREBREIT 2.2.4 LRIERICAT o T,

4.2.2 EHADOINERREE O ST

2L b F LB DT 2 AR SR O EUARIE,
JIEfk, #k BV ORBICIRE TS L7z, 2D OfEEEE
& Ut Miyashitaetal. (2009) 23MEH L7z 7 /v—~_ Y —5f%
(RMERR R OBEREHUR (10x) 1ZDWT, %E - JE - JI25%
DR, BRAEH], IWHEHIZFRA L7, 2 SRR RORT
BRIL 2012 4RI, 7 —_ Y —5 [ERMERL A Sk OBE 5K
K13 2014 4R IR L7, WA TTIAIE 3.2.5 LRIBRICAT -
7=
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4.2.3 EHADIEMED T

3 AU LRITAE LIEEBED 5 b, BT
TRCETBRICOWTIE, fathds JOSHEE O %
B 5202 5 720 AFEAKLR L VT V—_ Y — L OIE
WIAZEL 24T o T2, SRR 1T 2013 AR DAl 1Bl O BITERIC 5
i U7z, ARECLAREOERIT 3.2.2 L RIBRICITY, [HD 1
EH7-0 OFEAH ZHH L THEEIRORMER L O
MERE ) A3 L 72,

4.3 R

4.3.1 2 BABEREL S DEHAEL

V. boninense fi 1-DFEEHRIT, /L b F U ALBEX Tl M
RLERIX D 99% AR TROREMEHB TH 72 b DD, W
THOKHIZIT 8HILL ERFIFL, 2L F LI K
LRFROPERILTILRD b hoTe (4D, Z
DOFE[AIE V. boninense X V. wrightii ff [ A MR+ C ¥ [AlkE
ThH-o7T-,

3=4-1 V. boninensei@FEH KUV, boninense X V. wrighti /i BREIXHEIEFA~ADI
WEFUMEBARFREIUVEREAEMICIRIZTZE

R IVET PR FEIER A | FEHMEL ~ v (R4 (e T A
(mg/L) (%) Ak 2x dx 2xtdx (%)

0 99 62 62 0.0

250 98 57 57 0.0

S 500 96 50 49 1 2.0
1000 92 50 50 0.0

2000 79 54 51 1 2 5.6

4000 89 47 47 0.0

0 91 29 29 0.0

V. boninense 250 95 45 45 0.0
X V. wrightii 500 95 60 59 1 1.7
1000 90 43 38 4 1 11.6

a) 7u—YARAN) —TIRE L8RS, b) F5EA (4x) LREEUESE AT (2x+4x) DB R,

ELLOMIZBWTY, 500 mg/L PLEDOREEX T,
EHUR (4x) F7ITEHEF A T (2x+4x) BE LI,
IR EEHEMEX A 7 2 bR ENEERE, V.
boninense - T3 2000 mg/L X743 5.6% & i b - 72,
V. boninense X V. wrightii F&[#s24EfE T, 1000 mg/L X
D 11.6% 73 s CTd 0, V. boninense i1~ 12 b~ THI 2 fi%
DEFIENR T -7,

4.3.2 EHAE DI ERR REE O ST

I F UK TEHE I L2 V. boninense 5 X TN V.
boninense X V. wrightii D554 « (55MEF 2 Z 1%, £< D
fEEDNE, $& EiFot%, RETIERICAEET Lz, i
5 DOEKIZONT, SRR EDORMEEZRE LT, V
boninense DIEEEMEF A7 M-19 (2x+4x) 1%, IO V.
boninense (2x) & LE_RTHEHIE, EWE, LEE, (G
EARE N7 (F4-2, KR 4-1), £70, FEHEIT 0.699
&, XD 1.3 4% ThH -7z, V. boninense X V. wrightii D%
K (4x) O MG-1, MG-2, MG-3, I3 X OVl A
T (2x+4x) D MG-6, MG-7 I 2\ T, FESIEDERE
DIEERFEZENKEN>T2, MG-1, MG-3, MG-6 1%, i

MROMBIFE (2x) 3 X TV, boninense X V. wrightii (2x)
HARTESIDO Y A ADRREVEHRA TH -7, MG-3 ¥
FO MG-7 TIEMEENAHIL, MG-3 DREHIT V.
wrightii 9 8 <, V. boninense & [AIfEE TH -7, V.
boninense X V. wrightii D3PI\ 41 % V. boninense & [A]
HlIZATH -T2,

Miyashitaetal. (2009) (Z X W EH Sz 7 L—_Y —
5 fEHAMERE R R OIS EA (10x) 6 {4 (V. corymbosum

‘Eliot” X V. virgatum ‘Tifblue’ 4 {#{&, V. corymbosum

‘Spartan’ X V. virgatum ‘Homebell’ 2 fE{X) 2>\ C,
SN RESE ORI A A LT, BEEIR ORI
HEMN DR Bar B L, DUERENIIZ & A ED3E
s AR R W AE OB CTh o 72 (3 4-3, KT 4-2),
IO ORI, 5 ERMFE L Rk Ch o7 (3 3-11),
—J7, REHEIZOWTIL, 5 HAHERES B ML SR X
DER\ME TH o 7= DIZx LT, HEHIAD HRP-13 1
L ONHRP-28 1342 1.72 g, 1.39 g CililinfE (1.249) X
D HE<, HRP-25 % 2.13 g THi % ‘Spartan’ (2.22 g)
ERRRETH ST,
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#=4-2 V. boninense®s K VIEEIHFIEV. boninense X V. wrightii DEHEDREZEDEM®

FEEAR - R EMER AT
V. boninense M-19 2x+4x 37.6 26.2 3.6 12.4 9.4
"""""""""""""""""""""""" MGl 4x 476 282 39 1Ll 96
MG-2 4x 33.8 17.8 3.0 8.6 7.0
V. boninense X V. wrightii MG-3 4x 33.6 21.4 2.1 9.8 10.1
MG-6 2x+4x 50.2 23.0 3.2 9.6 9.3
MG-7 2x+4x 32.4 20.6 2.7 8.1 8.0
PO
V. boninense 2X 37.2 19.0 3.0 9.5 5.9
V. wrightii 2x 41.2 19.2 2.4 7.1 6.8
V. boninense X V. wrightii MG-10 2x 43.2 26.8 3.1 8.1 7.3
WAL E0EY BN R o RERE g mme e
FEEAR - R EMER AT
M-19 2RFY 12~4A 0.69 9.9 10.5 Fi55 F 11A°
MG-1 L 12~1H
MG-2 ML 1~2H b
MG-3 RREY 2~5H 0.58 9.5 10.1 Fi55 = 10A°
MG-6 LRAHY 1~2H b
MG-7 A 12~5H 0.12 6.1 6.0 Hi55 =| 11H¢
it R
V. boninense Y 1~5H 0.52 9.3 9.8 R = 12~14
V. wrightii L 2~4A 0.26 7.8 7.6 TR TR 11~12H
MG-10 L 1~5H 0.52 8.8 9.8 55 F 11H°

a) 201248, 4EEZIRA LI, b) fERLRI T, RET —FEL, o) fEEREDDRVIZOSEIE,
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RA4-3 FEMEHEFE V. corymbosumx V. virgatum DEIEEAD R EESZE O °

it YR  EHE EWE EER R ERE Tt

B A - B R4 DL (mm) (mm) (mm) (mm) (mm) (mm) 1
Eliot X Tifblue
2 Eliot 4x 65.0 35.6 3.9 9.3 7.0 5.7 H~ ¥k
©mRP12 538 266 3.2 107 55 54 F~ibk
P HRP-13 Lox 51.8 27.0 3.3 13.0 6.8 8.7 A
HRP-14 51.0 26.6 2.7 10.8 7.1 6.4 B~k
HRP-28 57.8 30.0 2.8 9.6 7.0 8.0 M~ Ak
A Tible 6x 536 240 07 106 51 84 P~k
Spartan X Homebell
@ Spartan 4x 72.4 36.8 4.4 9.2 10.1 6.3 ]
FHRP2410 """""" 622 340 31 80 8 75 E~bk
HRP-25 60.6 38.8 3.5 11.1 9.0 8.5 H~ ek
& Homebel 6x 564 280 24 100 69 66 | a
e mEs e TpR” soam FORE REMIE e mae
Eliot X Tifblue
? Eliot 4~5H 7% 1.24 10.2 14.2 G H 7H
© HRP-l2 4~58  #& o075 91 16  ® @ 7H
P HRP-13 41 % 1.72 11.6 15.6 3 = 7~8H
HRP-14 4~5H W 0.63 8.6 11.2 55 = 8H
HRP-28 4~5H i 1.39 11.0 14.4 G M 8H
" Tifblue 4~5H * 1.24 10.2 14.2 Gz = 7~8H
Spartan X Homebell
@ Spartan 4A i 2.22 12.4 17.5 G H 6H
b HRP-24 41 H 1.35 11.5 13.8 35 = 6~7H
HRP-25 41 H 2.13 13.0 16.6 H ] 8H
" Homebell 4~5H beS 1.28 11.3 13.8 H H~% 7~8A

a) 20144F, 1AM AL,
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4.3.3 BEHA DD
EEIRDTeMEF L ORHERE ) 2 5l 9~ 5 7 OISk
Br7%1T>7-, V. boninense ¥ &X' V. boninense X V. wrightii
DAEEIER (4x) « EEPEF 27 (2x+4x) EF 6 iRz oW
THIBZELZIT 272 & 25, M-19 & MG-7 @ 2 {E{R3
FL, FENGONT (F44), R LIEHT-D DIFA
ks L OFRMERRE Y, M-19 23 0.60 ¢ ), MG-7 »
0.06 T MK -T2, £7=, 4% V. corymbosum &
DIEWZR T, WINORFEE « f5EEF 2 720
THRMEFEEITH/ LR T,

TN—_ Y —5 ERMERE SR OB (10x) T,
6 fE{kZ WV CRRLRR 21T - 72, FAEAZRC T 3 K
TREFEL, 1 EERTHEFAELNN, EEIGLAR

Motz (F45), —F, TA—_Y =2 ffLDIEWRE
LB TlE, 5 BAMREOLE AT E A L O CAHE
TERDoT=DIZXF L (3 3-15), BEEYATIX HRP-12
78 AARTCTRHEEEEBD Z LN TE T, AN
BoN=0iL, 24 AT D 4 #1E+H (V. corymbosum X
HRP-28, HRP-12 XV. virgatum, V. virgatum X HRP-14,
HRP-24 X V. virgatum) T& YV, 1 EH 7= OEAHK
1% 0.05~0.17 i C, ZHERE TN K TH-o 7=,
ZDOXIIT, 5 HARMEE SRR OGSO L, BT
N—_Y —fE L DR LAZARICB W CRME N2 HT 5 2
ERHLMNE o7z, 728, HRP-14 X, FEBUCHW
72356 DAZBLITI VN THRE TR 33~45% & i <, B
BEEETDHZ ENRB ST,
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=4-4 V. boninensed & UTERIHFIEV. boninense X V. wrightii M EHA D14 SF @

B A2 i Tl REE e
P & 18K (%) /3R (%) /1t
BRI
M-19 (2x+4x) 5 60 1.0 100 0.60
MG-1 (4x) 13 0 0
MG-2 (4x) 13 0 0
MG-3 (4x) 11 0 0
MG-6 (2x+4x) 11 0 0
MG-7 (2x+4x) 17 6 1.0 100 0.06

V. corvmbosum &DIEAZHD °

M-19 Berkeley 14 0 0
Berkeley M-19 21 0 0
""" M9 spatn 130 o
spartan M-19 20 100 0.0 0
MG-1 Berkeley - -
Berkeley MG-1 17 0 0
MG-1 spartan 6 0 0
spartan MG-1 17 71 0.0 0
© MG2  Bekeey 16 o0 0
Berkeley MG-2 20 80 0.0 0
MG-2 spartan 21 0 0
spartan MG-2 17 71 0.0 0
MG-3 Berkeley 14 0 0
Berkeley MG-3 17 29 0.0 0
MG-3 spartan 26 0 0
spartan MG-3 17 29 0.0 0
MG-7 Berkeley 21 0 0
Berkeley MG-7 19 26 0.0 0
MG-7 spartan 21 0 0
spartan MG-7 22 36 0.0 0

a) 20134FITAZ AT 72, b) MG—6I3 BEE A VD I o7l O AR FE M, ¢) Kl
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FA4-5 FEFRMIE V. corymbosumx V. virgatum DIEIEEA (10x) DOFEMESTE(H?

AP RH A % e
- S - SO E SN = U B

ERT: I
HRP-12 22 0 0
HRP-13 18 6 3.0 0 0
HRP-14 21 33 0.0 0
HRP-28 18 39 0.0 0
HRP-24 21 0 0
HRP-25 15 0 0

V. corymbosum (Berkeley) &M IE#i AZ 0
HRP-12 Berkeley 17 18 1.0 0 0
Berkeley HRP-12 20 10 0.0 0
HRP-13  Berkeley 17 I
Berkeley HRP-13 15 40 0.0 0
HRP-14  Berkeley 20 0 o0 o
Berkeley HRP-14 18 0 0
HRP-28  Berkely 18 28 02 o o
Berkeley HRP-28 17 6 1.0 100 0.06
HRP-24  Berkeley T o
Berkeley HRP-24 16 25 0.0 0
HRP-25  Berkeley 17 12 O
Berkeley HRP-25 21 0 0

V. virgatum (Brightwell) &0 1E 3% 22t
HRP-12 Brightwell 18 28 1.0 60 0.17
Brightwell HRP-12 19 58 0.0 0
HRP-13 Brightwell 17 0 0
Brightwell HRP-13 15 53 0.0 0
HRP-14 Brightwell 20 45 0.0 0
Brightwell HRP-14 15 33 1.4 14 0.07
HRP-28 Brightwell 18 0 0
Brightwell HRP-28 15 0 0
HRP-24 Brightwell 21 24 3.2 6 0.05
Brightwell HRP-24 15 0 0
HRP-25 Brightwell 19 21 0.0 0
Brightwell HRP-25 20 0 0

a) 20134EICAZ L AAT 272,
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4.4 £
(1) in vitroa ) EF NIBEOEMME

RECTIE, invitro =L b F U ABREO A ZIMEIZ DU
THRT L, Miyashita et al. (2009) 23BA% L7= 7 —_Y —
FE~0 in vitro = /L & F ALERVEIE, V. boninense 35 &
X V. boninense & V. wrightii O FEBHERE (2 330 T & A5EA
FEHTE A Z RN ER o7, KRFEIE, #EkE
LCHAE, ROVPVDOREGREFEZHNTED,
Vaccinium J& DI OFE T 5.6~50.0% & = ah =R TR EkiA
DOYEHIZREI LTS, 2D Z & H 5, Vaccinium J& D

DFEIZBWTHIHBIER 2 FIETH D LB DD,

AFHSCTHVZ V. boninense FE1- & V. boninense X V.
wrightii 7 Tlx, %EORMEIREIK 2 f5@mh o7,
WBUAE 0 FEFEHEFE D 7 MM Log &0 S BIERIT V.
corymbosum X V. virgatum & i #if& (Miyashita et al., 2009)
B L OV, darrowi X V. elliottii & [#j8ifE (Perry and Lyrene.,
1984) DT HEME S TV 5, Vaccinium Jg& o> F [ HEfE
70 RIS IDOREEREF > TEB Y, DG
BIUIZ Z > TRET D2 Z &R I D,

invitro =L b FUALERIETCIE, RIS 2 TR
F AT LFE SN, T —_Y —5 [HAMEREH kD%
HiEx A Z (Bx+10x) TliE, TDOEL PMREARAEFKT
72 < IEH 724 B %27~ L (Miyashita etal., 2009), )=
HERLDS 5x-5x-10x % 721% 5x-10x-10x DJEfxF A7 (BT
b, 2006) ThHHZ ERWESNTWD, £, BHDL

(2008) %, =AU x> 4> (Fortunella crassifolia)
DOIEEERRRT A T 2x+4x) 723, 45K LD RENKE
<, 2 BRI VEFRDRBRTH L EOffES 5
a2 E-oZ L 2B L TWD, KFETHESIND
Flia OEFMEX A T2V T, RIESCRENEZED
TR AR L, T—_) —OBFRERCHL BT D
FIHFTREME 2RIl 2 Z E N EE L EZ BRLD,

(2) 2 EAREFATE RO EERIAD T

WA, AL TYEH S Hu7= V. boninense 35 KOV V.
boninense X V. wrightii OfFHIK (4x) - FHMEx A 5
(2x+4x) IZOWNWTHDE, WITNRHL T L—_TY—LD
RHERENN IR CE R oo b DD, —HOEARDS BFE
FtEEZ AT 52 ERHLNE o T, FEEREIZEBIT 5
ARHMEREINTIE, FFEME Lol 2 TIER 22 © 284
HEBZOLNDTD, 5%ITE D Z L OFEEEREERL,

TN b OISR N O MR BRI 5 B b B,

V. boninense % & &, %5 3 O AECER I FHV 7= B A Fl
FWTR L AFAEEOHEBE ThH o722 &vh (£
3-2), V. boninense OfEEMEF A Z (2x+4x) 73 HFHEEME
AL, TORMBREN ) LHRREN-72Z &1

BT _REERTHD, TA—_Y —EIZBWTH, V.
virgatum (X B FEAFNEMERTR S, R CIIMEZH
NULETHY, £72, V. corymbosum 13 H F52Hy T b
IR FERET L0, HERLREORZ S LEHmDLT-D
CIEFEZ R AEE L e &b (EH, 2008), Z OfF
BAO Lo ICHFEMAENER T 2K E T LV —x) —F
FEICFIAT 5 2 & C, BH— R TOREFNAIEEZ B Z M
BPEDTN—_Y — R FEEEFRT D2 ENATREL 72D M
H LAY,

F 72, VB ST AR - 550 A T o —HERIE,
R A IR L 0 K& <, PR ko KA
{EONENRFRD bivlz, BAEMEZ 7 L—_Y —OFFEIC
FHT2ICHz->TE, REN/NS D E WD BATED R
RPMEBIREIZ L > THESND ZEITFHEB LN
D

() TIL—AR1) —b {ERHFE R R DEE A DT

S BT, 7= —5 EARMER R O BRE S A (10x)
IZOWTHD L, AERBRO#E G0 S BRI L B
LORLEZHENFERETHDLZ ENHLNE T, B
BRIE, 5 FRICHEASTRMEDO S 2 EEOFIEG &<,
BRI L ORI L2 RIS, 5 3
BT, 5 (AR U CIUE 23 T, REN
Bhk R Hnla=— hWEERSZ bl
S, BEEE 10x) b - b DR Z s L TR
TEMHEI LTz, NZ T, SRR TR L 0 R0
REWERS LHINTEBY, BREREM & L TOFR b
HIZH D EEZ 2 BT,

7ok, BEER (10x) EWBiRE dxBLUex) &
DT DN AT, 7 150 8 (57 7L —
AN =& LTEa=—7 RfEEMEOMIEER & 22> T
LAREMED B D, A1k, BINOMEEE L~ 0fE, &
FEWEFEOREZTE L, EEREROBEREEM & LTo
FI I 2 3SR 52 2 & S ETH D,

EOE MABE

INA T a7 —~U — (V.corymbosum ; ATl
HB &&T) I THEMHOREEICES L, IR TR
HEF IR CH D, £ ZTKRETIE, MEHICEET LI
AEFE V. darrowi & OFEMEFEAZEH L, ZhaimEs L
TIREHIZH S P ong Ty a7 n—_Y — (KiE
Tl SHB & W&7) OBAFIZHE L7z (Lyrene 1997;
Ballington, 2009), —J7, HARIZITHEGEHUSIZHAT 5
V. boninense 7¢ &7 /L—~ Y —| 2% D Vaccinium J& B4
RS HIZHEDLT, O BEREMINEH T
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TV, HARDERESHZHEG L, BEWTEIUED
TN—_Y — i FEZ BT T 57 0I11E, AR AR
ETN—RY —DORMERESI I L, Zh HREERMERED
BHEAFAZXNS Z EBMNETHD, £ T, KT
%, BARLEREFAEROBREAFIHZ B L7 Vaccinium
B DBIRHEEREIR, (BEME L~ de L O MERE I B
2 R IE A 1T o T,

Z DRGSR, 5 2 B TIX, HB TR & 4172 SSR~— 1 —
23, HAROE AR A &b 7-JRH#i78 Vaccinium JEFED 25
ftTICAEZI CTH Y (R 2-4), BARHIERBEIROHEE (X
2-2) \TNAT, ML~V oiHE (3 2-5) I A M
ThbdI xR LI, 8 3% TlE, Vaccinium B D
B2 36T 2 AZMERE /1 &2 Rl 2 72 1T, #4772 O1EM
RELZATo T, ZORER, HPHEENME VL DR 5
M DORZHERE 133 L KRS, FEEAED 7 v—_) — &
HAD 2 (HABAFORZHIIRETH S Z L 2B 5N
L7 (#£3-10), —F T, TO-303 » X 91z, Hi<ofstt
UL 2 CIRGIR ASHERE N 2 A3 DRV ET R & HEH
WD w3 LIz, £z, EHIRHREITWT
LA OFHRFEEA TS (£ 3-11~14) OO0,
L TRtk < (3 3-15, % 3-17), BHEEHEM L LTH
WA TEDIZIIMERIENRE L b Z b oTz, 8
4 FETUL, fEEME L~V OFREIC L D RMERBNS, M
FROEARME O RIE 2 fRik9~ % 728, Vaccinium JBAEY) O
BURZNRONAEH T 2 FIEOMSL 23T, & DFEER,
TN—_Y —THFE &7z in vitro =L b F L QLEREN
(Miyashita et al., 2009), H ATE A AL Fl0Z O F i HERE
DIEFEIEHIZ LA TH L Z LML (F
4-1), F7z, EHSNTEBUIEOITITIER 2ot 2 A
THEENS D Z L 2R L (F 4-4~5), [EERNERE
FEMELTHIITCEAZ LR LMNC LT,

ZZT, ERLEAGXORRESEZT, (1) BA
D 2 (5K AL HB & OFEMAZMA RIS L7200
Fikd, (2) MM - ORIEROM L, (3) 7 —x
U —5 [HRHMEFEOFRIH, () 71—~ —FHICKITD
SSR <= ——OH M TN TE ALz,

(1) BA®D 2 ZAHERELE HB EDMBEHOAER

F7, FEREHEOMBICET 2ERE LTL, B 2
HOBEHEERBROHEESCH 3 FOIEW AL ORE F,
W EOMRIEHOEFN G, FEBZEROEIT LV b5k
PELSVOMEDIE ) DREWZ ERRBINT, Lz
NoT, HAD 2 fHARSAER L HB O A S5
—OHOHIEE LT, BAREOMEEIARZMER L Tk
WCHWAZ PR EEZBND, Tobb, 2 [HKRE
AL HBIREHASHE T E Ao, BAREO SR
HL, Z04fFKE HB 222HE9 5 Z & C, V. bracteatum
OEHUR (Tsudaetal., 2013) & [ABRIC, FEREMEREOVEH
MWHREICZZ2 D EE 2 b5 (K5-1 (1), 2 4 FD invitro
)L b FUALEREE AU, 2 (ERE RO S5 A
THRINAEHT D Z EMTE D, ZOTIEITL Y KR
PRREBUREEM 2 BT HUE, HB & &MERE D 244
ERFLND LI S D,

—75, 3 B TIE, FEMMERE TO-303 23, HiorEstt
LAV E 2 CIRELR RMERE N &2 T2 Z E B 6 d
72o7- (3 3-10), TO-303 i, 4 f%{Ko HB & HAD 2
FEAREFAEREDO T & RHENFIRE T 72, 2D &b
HAD 2 fHREERE S HB & O M RTh & ¥ 25 ~oH
DFiEL LT, TO-303 Z & LIEMIC WD Z & 3B 2
bNb, Tbb, £ TO-303 & BpAEFR & DM A E
HL, WNTZOHFEE HB & 2 5MEd 5 LW ) AT
»H5 (X5-1(2), 72721, %3 ®ETIEH L7= TO-303 &
AAROB AR E OMFEEAR (2x) 1220 TIEL, Wi
FetEZ R 5 2 LM TE Aol (R 317), Lt
£V %< OMEFEERAZEL S5 Z LT, TO-8303 D L 91T
JEEICEB A EAE L, HB &AM RE 72 ER 5 i
DH LI,

£72, ZHORDHELE LT, TO-303 & B4R O HERE (2%)
DEMEHEEZIER L, HB L ORHUTHWD Z & bR
L7z (¥5-13), 3 3FETIE, 7—_U—D 5%k
HERE DBEEARD, b & D 5 AT~ TR LT
WHZEMNTRR ST (55 4-5), TO-303 & HATEREFA4
FEOHEREIZ OV TH, M L fatkxefE T&
LD LIV,



T NN— Y — SO RRIRAT & FRRMERE O B REAFI

0%0 : crossing OK: crossable NO : non-crossable

Japanese
Vaccinium spp. e

2X

colchicine
treatment

Japanese
Vaccinium spp.

4x

OK Hybrid

< V. corymbosum
>

.

4x

colchicine
treatment

°
TO-303 v
( Bridge plant) N
2x \l/
OK

X 5-1 BARETEEFLEE 2X) EnNA Ty TIL—RY— (V. corymbosum,
4X) OFEMMELTIEHT 51-HDHER

(1) aneF B I AEREOERIREEH 5
2) BAFEE TO-303 DMEFEAEH TS
() WVEFUALBIZLY (2) OHEFEOE 5% /EHT5
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728, FERHMERE TO-303 2O\ TiE, REZD X H i
JRWHERE ) 2 T B D9 Befnsik 5, 71—
U —72 & Cyanococcus Hiff X FFra k& i e L, b7
AVBBTELIZEEZ 2 B TS (Luby et al., 1991),
% ZC, Vaccinium J& 2RO LIFEH L [FERIC TR A TH 5
EE L CH D, LT, V. darrowi 38 KONV, elliottii (3,
RLYFH TV K E R ERIC A AT 5 2 RS AR CTH D =
& 26, Vaccinium J& 0 3@ O A SRR FEERAIUT OVE T dH
HEEx D, ZOXIITEET L, V. darrowi & V.
elliottii OFERMERECH 5 TO-303 NEID 2 5% < Ol
DM AT D EOBMHAB S, Zhb O
ICOWTAGR L TRl 5 Z EIXTE RV, 5% L0
F& L D @\ SRIRFRHT 23T 041, Vaccinium JEFED BAFRIEIC
DWW T Z ENEEN D,

(2) EHXHEEFORFEDOML

AL T, TA—_Y — L BARES L O THEx O
REAAT > 7203, MR O RESRITMD TRA o 72, 72,
FIEBIOE 4 BETITo o fix OXRALTIY, ZHERE 1
TN DD, oo HBELRVHAERH-T-
(% 3-6, # 3-15, # 3-17, £ 45, L7=h-T, &K
FlAL A C IV CAMERE /) & & 0 IEREICRFAN L, ZQME52
EOEEREED D T-OIIE, BEFEROM IOV TE
BET o0 ER DD, REFO—KE L TUIET, M
B D BN HER S5, Miyashitaetal. (2009) 723BH%E
L7= in vitro TOREFE#IL, RIFEITDOENT /L —~
U —FRMAHERE 71O L iR 8 E L AR 2 T 5
DIZHRTH D, K 3L T H AR 1L4 T invitro THE
FELTWDD, Eole<HIELRI>THMEFIZTONT
X, SRR, b bIREEE R EROFEE R
LDVERHDHIEA D,

Fio, FREFOERK E U THETORIRMEORE LS X
bivd, FEIEDHB LTy T AT —_U— (V.
virgatum ; AE TIL RB L&) OFEMAEITIE, 228 1
7= 0 OFEAFUT HB ZFETHUC L721E ) 3% o7
D, MR ORFRITIAZRL DT O WHEICE DT
(# 3-5), HB fli - OIRIRMEIX RB X ¥ %< (Darrow and
Scott, 1954), HB fE1 OIRIRFTHRICITER S LV § 10
~RCOERFMFDIZ D DR TH S (Stushnoff and
Hough, 1968), = ® = /5, HB L TAME SN 7-FEfAS
MEFE 113, T4 U KIRFEME 2/ LT
MRS D, MORFEFEOREAETIZONTS,
FEABOKRIRMER B > TS RN H D, LIS
(2015) 1%, T NA—_Y —H ORI RENNE
HTholz b HE L TWD, REFOREFITONTIT,
Ty IR RIRETRE 21T 9 7= O DIRFE, 3HKI, Seffhe L%

BRI 20BN D L1255 D,

@) TI—ARY =5 EREEOF A

WIZ, HB & RB O 5 {HAMEEOFIFHIZ DWW THE AL
720, INETICH U TE R, AATEREARE AV
TN—_ Y —FREL, KEZIIT D SHB BR D A AR A
EHTH ETEER TSI L RHITTTHS, L
L, BAEEEAWEZEREIL, TA—Y — L ORHENE
LLIWEETH D Z L0, RHEOFE TR AMD b Offix
DHERIPE (RIENVNIW, BENE D, L) &R
ELBBROSHEREOAEHRT ZEOH L I EMET 5
L HBEORWERE SOI D280, —JF, T—
ARY —O 5 fEHAHERRIC OV TIE, WEREO A HERFIPEN
PR T & 0 b KEUB e MR 2 {E 2 2 &I
KHTHY (F£35), HEHEROMRE TH 572 dH R
TEMEASNDOESE, 5 (FHAMERE T, IR
Mok, REOREILEDILET HRERHV,
REV A X7 LIXABHENRELSZHETHo T (F
3-11), F£7=, SHEAMERE S, RB E[RIREOE pH +
IS EA T AER AR TE S Z A ST
% (=T -4)ll, 2008) . 5 - AHERESC, £ OMEREEAR (10x)
DKL OF /1S, HB O b >EN - RFENE L RB
D b OIRE M S S HEE IS, MM A et <,
& DFEEE DRV %A D HEFE(E A £ 3841 C & 5 mlRefEix
o, ZHOMEREL, AARO SHB BAF DT DEFE
FEMELTRIHTESEE 2N D,

FE7z, b EAMERE L £ OBEBIRTIE, AR
AIEES R S v (8 3-15, & 45), 7—_1U—
TRV Y > (GA;) MHEIC X 0 AR RO ) A
BETd» Y (Mainland and Eck, 1968), KETIZY LV
WA IZ L D5 R OB DS S TnWD (R,
2008), F7-, HB (Ehlenfeldt and Vorsa, 2007) B X U'RB
(Ehlenfeldt and Hall, 1996) Ci&HL A5 Rt 2 "9 52k D
R AT I TN D23, FEAIRLEL NN TEE 0D H 2% 68 B i
T EZFERAME SN TR, HAHRE RO L EZ A
TUST R N REE L 72 B 12D, BA—ShHE T OREE S A HE
LD, F, FEETIZTN—_Y — &Y T T
T2 FENBFE SN TS (Aungetal., 2014) , H EhffHL
ZfERMED R CHIUTER AR RE L 25720, fil
MO X ) REZER TOREICHLET L E2 60
b, o, AR LIEREIERE - CTHDLZ 0D,
REOBWMESCY v 2SO TS ) B35, HAR
SR 2 RS MEREE R 2 BREREMICHWT, ZoREE 4
MU R TENE, TA—_Y —DARE - FIH
DYWRIZFGTE D259,
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4) SSRY—h—DERMH

AFHSCTIE, FRMMEFRRICBI L CHix O LW R 245
722 LITINZ T, SSR ~— A — ORI A & e
THIENTE T, T72b5, HB THIF &7z SSR ~—
I —I%, T N—~_U —Fi%E iz Cyanococcus HiDFE -
TEA D BARRERRBIR ORISR TE 5 Z &N T
TIZHESN TV 52 (Bianetal, 2014), Aim3CTIELE
BIZ, HALEREFARE 25 7= Vaccinium J& 0 L7 & -
Tl D BARHI AR BRSO EME L~V ORI BRI T &
HZ EERL, BEHZRHERREOEMER L 7 5B
BEEMEV ANV DT =2 2B 5 Z LN T MAT,
INBHO SSR v—h—%& 5 Z & T, Vaccinium JED
TR AZHE AR DHERENE RSB E L~ UL, 7 ) SRR AL
ficExsrZ bR,

SSR ZHURHTIL, FE2H L7IEN 0 OB NWFEAEE TH S
W2z entx, PO EMIZEL DEREED Z
EMWTEDL, TN—_Y—DSSR~v—F—IL, TNET
F & U CERIBHIZENEDENT (Brevis et al., 2008; Bian et
al., 2014) <2 5L FEER B! (K511 &, 2006; Hinrichsen et al., 2009)
RV &N TE =0, 5%I1F Vaccinium J& OB ASHES
FE 2R RANHED B 720 DY — )L E LTHIEATE S L
EZbD,

—%, SSR=—HN—|Z 2\ TiL, 1FEAEDFETITY
YN —i AT o To~— 71— V. myrtillus TO A~
NFr—=NAThDERBEIN, BIBEKIZET DS
Muyrtillus 84347 23 BE#H (Powell and Kron, 2002 ; Tsutsumi,
2011) & —EBETe D70 &, Miat 2 BT DRE R BTz,
AL TIE, — 2O THE SN~ — I —2ixD%
BRI ORNTIZ W2 728, #—4y b & T 55T
WA CTe RE QBRI LT TRt b 5, £
72, AL THVZ EST-SSR ~ — 1 — 13 EH DIKIRNE L
WZRPD D EST 74 77 U —IZH3kT %5 7= (Boches et al.,
2005) , & OfFEHTHE FUXRFE DTN - 725l & 72 > T
WAHMNH LIV, 2D DORIC DN T, T, kit
Ry—r o —DRER EIC L ~—T—BFDa R
K EFHANKRIBICHESINTND Z E0D, S%IIMEH
THY— I —HEET I L TRITOREZ RiF5Z &
MWTEDHIEAD,

AFRICTIE, 32 32 L5 3 EORM R L O EOMRE
TEHOHEF 2 b L1, FERIZHEORGIZ BT D ER &
LU CITE IR BIMR O L 0 b AFHE L ~UL OFFE
DIFIMMRENVEHER L7z, Ll s, BREEMO
BISPEHRBEREH LT 52 81, 7A—_Y—0D
VR BT 0 7T WA T DD ETH D,
7o b 2 fEEMEDREREZ iR L CHIN & T 2 MRS 51
2L LTh, TOMRENFT LA L, EHMEE

AT EREREM & L CRIATE 2008 9 0aiE, B
BIRORBENEET 2000 L2 b Tho, BURT
1%, SHB 7¢ CFERIAMEBICHRT 5 70— Y — il
Dy, BEREFEFT & LT Cyanococcus EiPN OO FED Zx
NHAVSTWS (Ballington, 2009), L2sL, T4 Tl
Cyanococcus Hish D% < OFEN T NV—_Y —DFLRE
FEEM & H &N, T CICEEoOmBMEREAEL Sh
TW5 Z &5 (Lubyetal., 1991; Ballington, 2009), i1\
FERIZITEIFMERE I Rk 3 2 7 L — Y — SRED B S
N5 E1E55, ZhOHIMMROBERESEM & L TOR
itz Nz T, SSR ~—A—%T X 2 BARHPERRBIFR Ofif
MaFATLTH#EDD Z LT, TA—_Y —DORMEFFED
R B 58 7m0 B,  HifH MR 2 V72 %)
R EET 1 77 LOEENRFRRIZR D EEXHILD,

=

TN—_Y —OEERPIEEO—>ThDH 4 (G
(4x) @ Vaccinium corymbosum (/A 7 ¥ 2 7 L—
U— 3 LUF, HB &&KFLT %) 1F, FEEHOKBEICHES

L, IRBEH CORFIRELINEE T h 5, % Z TKRETIE,

FABRIC F A9 DB AR V. darrowi (2x) & OO FE MR & /E

ML, ZHzdmts L CRBEHICH < HB D BISEIZA)

L7z, —H, AARIZIZHEEE HIEIZ H 49 % V. boninense
(L= v ¥ U v UR) 72 E%ER: Vaccinium J&B7A-AE

D19 FAF(E L, HARDBRERFICHEE T 28 LWV —

NRY —fEEZRRTE-OOEEEM E L TAYETH S,

LU, BPARFEICBY U CIRB R BT BRSO A HEBLR I

72 EDIMBB DI, BREHEM & L TEHTEZRLY,

Z TR T, AARMERE AR O BTN 4 B 5

L C, Vaccinium B OBAAERRER, HEMEL~ 1k

FOFERIMEREIZ B U CHEBEMIFZE 24TV, LU oML %

7=,

1. HATESREFAFE 15 fli 45D 72 Vaccinium J& 22 ffiiZ >
VWC, HB TRE¥ &7z SSR ~— 7 —12 fifi % AT
RGN 2T o T2, T ORER, BHEGHE (264) DO H
UM% THEET UV Vit TE, 2T —2 2SN T
TERL U T2 B XTI D43 A1 HER D TERE 1953 K8
R B LT, E7, RN ORI SN To R KT
UNE A S LICEEOBEBIE L~V EHEE LIz E 25,
21 flECT7 v —HA M AN —F IO T— 4 &
—H L, ZNHDZEMNDH, HB D SSR~v—H—N
JRH7R Vaceinium JBEEDOZAENTIZA TH Y, ik
BRPAE M L~V ORI A I T 5 2 & 3o
7

2. TN—_Y — & AARERBTAFZ G 7= Vaccinium J&
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8 FESHDRMERE ) &5 T2 728, #M72 0 OIEWIA

BlafT>7-, 7/—~_Y—TIIHB & V. virgatum (7

By h T A 70—V —, 6x) D 2 Fifl] TRE ATV,

EWESH L OARR T HHEMBMEN SO, T—

U—2 L BpERESE 6 HH (2x) ORI TIX 24 fEaHED

RELEATVY, 1HEE (TO-303XHB) T AHHMER AT
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Summary

Genetic classification in Vaccinium including blueberries and
Japanese wild species, and application of their interspecific hybrids for breeding”

Chieko Miyashita™

Tokyo Metropolitan Agriculture and Forestry Research Center

Highbush blueberry (Vaccinium corymbosum) is one of the main species of blueberries, which is adapted to cold
areas; its economic cultivation in warm areas is difficult. Therefore, in the USA, interspecific hybridization was
performed between V. corymbosum and V. darrowi, which is native to the south area of the USA. The interspecific
hybrids thus obtained were used to develop the southern highbush blueberry cultivars, which show adaptability to warm
areas. In Japan, many wild Vaccinium species are available, such as Munin-shashanbo (V. boninense ) which is native to
subtropical areas; these species are considered suitable to develop cultivars that can adapt to the environmental
condition in Japan. However, information on the genetic relationships and cross-compatibility among many Japanese
wild species is limited. Therefore, using these species as breeding materials is difficult. In this study, the genetic
relationships, ploidy levels, and interspecific hybridization crossability among Japanese wild Vaccinium species were
evaluated for the application of interspecific hybrids thus developed for blueberry breeding. The following results were
obtained.

1. Single sequence repeat (SSR) polymorphism analysis was performed using the markers developed for V. corymbosum
to evaluate the genetic relationships and ploidy levels of 22 Vaccinium species, including 15 Japanese wild species.
The estimated alleles were detected in 249 (94%) of the 264 combinations of all species and markers. In a
dendrogram generated based on the SSR polymorphism, the distribution of the species was generally consistent with
the conventional morphological classification. In addition, the ploidy levels of 21 species estimated based on the
maximum number of alleles per plant were consistent with the flow cytometry analysis results of our and previously
reported studies. Thus, the SSR markers developed for V .corymbosum can be used to estimate the polymorphisms,
genetic relationships, and ploidy levels of a wide range of Vaccinium species, including Japanese wild species.

2. Reciprocal diallel crosses among 8 Vaccinium plants, including Japanese wild species, were performed to evaluate the
crossability. In blueberry species, reciprocal crosses were set between V. corymbosum (4x) and V. virgatum (rabbiteye
blueberry, 6x), and interspecific hybrids were obtained from both 4x x 6x and opposite crosses. Among 2 blueberry
species and 6 wild species (2x), including 1 interspecific hybrid, total 24 cross combinations were established, and a
hybrid was obtained from the cross between TO-303 x V. corymbosum. TO-303 (2x) is an interspecific hybrid derived
from the diploid wild species (V. darrowi and V elliottii ) native to south area of the USA. Therefore, the hybrid
between TO-303 and V. corymbosum was produced using interploid crossing. Among 6 wild species, including one
hybrid, total 30 cross combinations were established, and hybrids were obtained from 8 crosses. Three of these
hybrids had TO-303 as the seed parent, and 3 Japanese wild species that belonged to different sections from those of
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the parent species of TO-303 as pollen parents. These results suggested that obtaining interspecific hybrids was
relatively easier between species that have the adjacent ploidy level and belong to the same section, such as V.
corymbosum and V. virgatum, but difficult between species with different ploidy levels belonging to different sections,
such as blueberry species and diploid Japanese wild species. Moreover, in interspecific hybridization, the influence of
ploidy level on crossability was thought to be greater than that of genetic relationships. However, TO-303 had wide
crossability irrespective of the difference in section or ploidy level. The hybrids obtained in this study had various
useful characteristics derived from the parent species, but they generally had low fertility. Therefore, restoring the
fertility of the hybrids was necessary to use them as breeding material.

3. In order to overcome the cross-sterility between species with different ploidy levels and the low fertility of hybrids,
we attempted to establish an efficient method to induce polyploids in the Vaccinium plants. The polyploid from V.
boninense (2x) and the amphidiploid from V. boninense x V. wrightii interspecific hybrid (2x) could be induced by
using the in vitro colchicine treatment method for blueberry. The polyploid induction method has been shown to yield
successful results with high efficiency (5.6-50.0%) for several species. Therefore, this method might be useful for
many other Vaccinium species. In addition, some of the induced polyploids retained fertility to some extent. This
result indicates that the polyploids could be used as breeding materials.

In conclusion, three methods were proposed for the successful interspecific hybridization between Japanese wild
species (2x) and V. corymbosum (4x). The first method involves the use of polyploid (4x) derived from Japanese wild
species (2x). Polyploid plants having crossability with V. corymbosum could be obtained if numerous polyploid
populations are produced by using the in vitro colchicine treatment method. The second method involves the use of
TO-303 as a bridge plant: hybrids (2x) between Japanese wild species and TO-303 are produced and then crossed with V.
corymbosum. None of the hybrids induced in this study was fertile. However, hybrid plants having crossability with V.
corymbosum such as TO-303 might be obtained by producing many hybrid plants. In the case of the unfertile hybrids,
the third method involves the use of amphidiploids of the hybrids. Fertility might be restored in amphidiploids induced
by the in vitro colchicine treatment method.

Keywords: blueberry breeding, Japanese wild species, Vaccinium spp., DNA analysis, interspecific hybrid
Bulletin of Tokyo Metropolitan Agriculture and Forestry Research Center,12:1-58 , 2017

“Dictorial dissertation, Tokyo University of Agriculture and Technology.
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TO-303 TM-1 TM-2 V. boninense
Bk 3-4 #£3& T0-303 % V. boninense MDHz8E
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V. boninense M-19 MG-3 MG-7 MG-10 V. wrightii
(2x) (2x+4x) (4x) (2x+4x) (2x) (2x)

T D il T B 7
A D e
. e

V. boninense M-19 MG-3 V. wrightii

kR 4-1 V. boninense & V. boninensex V. wrightii MISEIADRZRE
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e F &
V. corymbosum 5x 10x V. virgatum
"Eliot’ EITi-3 EITi-6 HRP-13 HRP-28 "Tifblue’

RhR 4-2 FEFSIMEFE V. corymbosum X V. virgatum DEEEIADREE
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