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Possibility of Intergeneric Hybrids between Loquat (Eriobotrya japonica Lindl.) and Other

Rosaceae Plants

Shinji Fukupa, Toshiya YamMamMoTO, Yukiko TOMINAGA and Hirohisa NEsuMI

#*
v'7  (Eriobotrya japonica (Thunb.)Lindl.) ®
mERRICEBWT, REOBRRME, BFEDL
HRBIOCDOWERBEREOHRBE L E5T 5
Tlid, EELEFEEETHDS, LL, BE
FOEUREOFITIIZD LS hBEERIT
RY7bewn, 22T, bV LORHMEEL
BFL, BEERELZEATLIZLORHLA
FHXR 52,
Y = (Malus x domestia Borkh.)
F < (Pyrus pyrifolia (Burm. f.)Nakai) , > ¥
U ¥ 734 (Rhaphiolepis indica (L.) Lindl.ex
Ker var. umbellata (Thunb.) H. Ohashi) 5 X UV
7 (Chaenomeles speciosa (Sweet) Nakai) (%, t

Tuji

, =k

RIFRITEHRKEAEERREEICLIVED

NERETH B,

TMSATBUE N B - RBEERITRE B

R SR AT

VHTE - RIGRFBHERIN RS

THUE  MATBUENBE - RSEEERKRE
A R B TR AT 0 v Y B
i

DERMUANATHRFTVERICEBL, RAakOE
AEMBITRLEFELTHDLZ LD, BHEMERE
EHOFEEEZFE T 5, TVEBEDZ AWV
FREMEEOCERICOVWTIIE, VyraB
(Malus Mill.) & J& (Pyrus Linn.) (ZFBWV
T, MEELTRME R EOFREEEADBR
TRALA LN TS (Crane + Markes, 1952 ; &
5, 1980) , Bic=FkrFrvnrin
(Cydonia oblonga Mill.) (FEH 5, 1983) %
RAWaE ik, BEERBEEIRIEE T
EoTW5S, LL, Weber (1964) O TF
FHEY O B HEREET R ORE 2BV T,

EURBEAVWEBHEMEEEROBRE LR,

i, wRu, Y*FVELTIFY)
PR EBEARELTHRL, DWEERDORE
NERLFEH (PRG, 1992) 3H DM,

BRMETROBREIIR L5220, £IT,
VIR FELE, FroBREE, Yy
YRARR T DEARE R EOBN-REL Y
TR~EATHEHNTHEREREONTR T VE
BHEMECUVRLEDMBEOEHERAATLDT
wmET 5,
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MEELUVAZE
1. BREIMEDOEN

EURLEDEGRBRORBREMEDOIEH % B
#)& L T20014E 38 X UN20024E (T MR BR 2 17
> 7., FEWIX, ¥ U (Eriobotrya japonica)th &
EAT, TRIKFI3ET (RIERAX137-1
(P PR RAEZ] ] , FAT¥FET
(Eriobotrya deflexa(Hemsl.) Nakai) ‘De-1"
=7k F ¥ (Pyrus pyrifolia) S:F& “EK
‘BKT, ‘“FAKT, ¥Yx VU 4g
(Rhaphiolepis indica) ‘Rha-1" 3 X VK 4
(Chaenomeles speciosa)  ‘Cha-1" Z#t3 L 7=,

EUDOREIL, BEICLAIEEZRT L
DINTANTI2AFANDHAA ETOR, &
RKIREIOCCULETER L, ERITHWTE
X, BREEMOES WEZRERL, EFRBRE
BRI L, YU AFrEHKIR) = F L
VIRIZEH L, —20CTRELELOT, #
FHIRPIERBOLOEHEH Lz, 2ZHEILH
TE3~5HATDIEL VW ERATRBELLER, ©
OHEEEIZZNZROIEHR N+ ET 2 &
SHEHMETZH I, THRITIELICY T
7 MR OREHE, MALTEE OZHARS I
Lz, 0%, BRAMICERELREST D L
HICETF VPR TE LI VT, &
LEEDEREZITV, BEOBEBIVAEFIC
DWNWTEEL,

2. ERIMEDORHER

AL =EEICONTIE, SSR v —H—I
LV BRIMEORE 21T -7,

Total DNA [Z%h¥EH S CTAB # (Doyle *
Doyle, 1987) 2LV HIHL, I=7/1A4 181 R
— % — (Hoefer Scientific #£#) % H\C& &
{&® Total DNA # 10 mg L' IZFHE L /-,

SSR ¥ —F—DFFAw—L LT, DA
B 3% o 8 fE ¥ CHO02b10, 02bl, CHO1hO1,
CHO02b03b, CHO2f06, 28f4, CHO1hl10,
CHO1g12 (Guilford % 1997 : Gianfranceschi © ,
1998) # M\ 7z, PCR (X120 pL KSR TITV,

10 ng #%! DNA, 10 mM Tris-HCl (pH 8.3) ,
50 mM KCI, 1.5 mM MgCl, 0.5 unit Taq
polymerase (Invitrogen %) , 200 uM dNTPs,
#HEFE (FAM, TET 8 X W HEX) TT L
L 7210 pmol @ forward 77 1 ~v—3 L OV
BRTTIXNVLTR reverse 77 4 v — %2
M7, PCR ORIEFEMEF, DI4CTT 1 4
DEEM, @94CT1HDEEMKE, @55CT
173DO7==) 7, @I2CT2oHOHE
Rite L, @~@D@EE35Y 1 7 LTV,
HEICT2CTION MO BHMRRIG 21T 7,
PCR i T O IEE 13, PRISM377 DNA
sequencer (PE Applied Biosystems # ) % >
T, THE, ML, HIEEDICNTEL
DNA #{8%& L, GeneScan software (PE Applied
Biosystems fH#) %MW THIEEY DO K& &
BHE LT,

BTBERITHEE S 20 F~, & SSR
WCRBID1OOMUBREFHEEINDNE
D MIZESNTHER L,

BRPLUSBE

1. RXMEBER
BHHEEOEFERAL BN L L TTo MR
BORRIT, F1RXOBEYV THD, SHAEY
DA, BT ‘FAK X+ U A ‘Rhal’ ,
¥ U A4 ‘Rha-l’ X F A T ¥ED
‘De-1’ , = >F ¥ ‘X’ XEDU ‘¥
R, BEOEY ‘BA X=Fhrrv ‘%
K OHERETRERL, TORERIE, 4.2%
(3#) , 25.0% (308) , 7.4% (98) B
LUV6.2% (4%8) Tho7z, L2L, Y%V
YA ‘Rha-l” XZATLET ‘Del” , =
FrFy ‘FBK XEU ‘BA BIUOED
AR X=FmrFv HAK OXEICLY
RLULEREX, DIRTREL2LOEIARL,
BFLTXTLWARTHo=M, ME—, v U
‘BART X ¥ US4 ‘Rhal’ OXMEICEH
WT, BRELRELETFLEBBTHLENT
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Blhks BEL, ED "R Xxl a8
‘Rha-1"” ORXRHETORERRIT, 4. 2% LK<,
mfEM D EAT X ‘RIFLIZE ORER
¢%ﬁ%kw~f%b<%otofﬁ6(w8
0) 1, =FhrFr v rITORBREAZHIC
(= ,M9%~m1%f%ot&ﬁib
TEY, EUVEZAVWEBEIRHEICE VT,
TR R L D ERERBNENT LA
bhasbol,
2. BEREXDRE
NDEE

EYU EBART X¥x U N4 ‘Rha-l’ O
EENOBOLNT-AEOEFLBELI-ER,
TRTOBELPFEEL, #HFENo. 1, No. 3
BLUNo. 4 0 3EMEIL, ERICKEREREL
TWVWDZEREROEHEFEN, v A
ELLUTWE (B1X) . 2xWOAERCHK
X, MEAELMLTVWEZELHY, BB
TERholz, D 3BEEDIEMIL, T
DAERBRE TEBFTE/RITEDN, BREF
WY, DOWITIZRFHK 4 22H THIE L,
ZOLIBRAEFICBITHIMERREIL, =&
/fv&vw}nwﬁﬁ%ﬁ(mﬁg,ws
3) IWBWTHWMEINTEY, VLYY
YN ORMMBEBIZIBNTHRFEOHEZNE
cofttEZzbhlr, CORBIROWTHE
HoOMERKICRATSH D, —F, HME No.
2 DEX, CURERREIOELONEEAE
CRBROFEEZLTRBY, AFLRHFIE -7,
3. SSRY—h—Ic&k 5 ERHIMIEDHR

Yo alkD 8fEIED SSR v —H— DN,
5f¥H » SSR FE (CHO02b10, 02bl, CHO1hO1,
CHO02b03b, CHO02f06) T, 1AZRWL 24D
HEET A AR S (B 2X) 2, 3MEE
? SSR JF (28f4, CHO1h10, CHO1gl2) 2o\
TiX, BieL o7, Thbb, Vo IH
KDOS5EIED SSR v — I —NBEE#LTEY
BIXOYY UV UL TRHEAMPAIETH -,
W HESR S 7= 5 FEH D SSR EEOW, B U

MR EEEUSE

EVX VN TEREBETFEHOEVWAE LN
7~ 4 FE¥E D SSR ~— 4 — (CHO02b10, 02bl,
CHO02b03b, CHO1h01) #fit3 L TH %%
BEt L7, MM No. 1, No. 38 XU No. 4%,
4@@@8&U¥@%ﬁﬁﬁ%@loﬁﬁﬁ#
LZD3IEEICERL TV (B2R) .
DFER, T ToD SSR FEIZ Wfﬂiﬁh%
DBBIZFEN L, BT ‘BAK Xvx)
Y34 ‘Rha-1’ ® F EEGETHDL LEZ
bz, TDOZ Enb, EUORBBMEES K
DOFEEEN I I NIz, LL, HFE No. 2
IZDOWTIE, ‘A © SSR *EfETFEiE
BLTWBH, ¥ U 234D SSR *fiL&EIR
FITEELTVWARVWDT, BEZHEETH
LAREMNE WV EHE S, £, BIED
EOREBLIOCATICETAI/BRIIONTD
IORRERBMLTWVWAELDEEZI LN,

DEDX e xR A LDORME
HMEICLI2HEEOEHRIIFETHDL N, £
LITRMICATRFELZEZIL, BT OHER
BEWEBbhd, E-TETYIZBITSREM
HMEOMETEICBWVT, AFORWEKENSH
RBLEBEILX, BRZIHEERETH D AITEEN
HH EEEZTEMPRERL 2V, KBF5R
EBNTH SSR v — 5 —I2 & 5O R,
No. 2 IZBREIHMME Cliehotc, TD MR
DH|EIX, DNA v~ —h—ZX>THEHT S Z
EBMETHDIEEZ DN,

T, Prunus B O ¥ v T = — R
(Dirlewanger &, 2004) 23 A Z{THAL TV
5, VITH¥EINEZ SSR v—HF—Ii%, F
VHEHBOTALARBRSSTVBRTHLAWVWSZ L
MNTExBLIEHEINTWS (Yamamoto ©, 2
001 ; Liebhard &, 2002) , & HITENLSD
EURBRY Y VAL BIZBWTH R AT RE
TholzZ tiX, FTVHEHARBMOY VT =
—ITICB VW THOANCERATE S22 L &R
WIHrbDOTHDH, £, BEMEELZHWZ
FTUEBOV T =—@TREDIX, BxE
XTRHEDORA N = ALRBHMERERF OMIE
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BREORRIEA LR DAREERD D & B
b,

SEIOBMRHICLY, hEIIEETEL
BDRAMOBERIITE o7z, 5% ITEH
WCHET DB OEFHFIEORT TV, #
BEOBBIIBEOLILENRDDL LEX LN,

i =

2001 B XL 2002 ICE Y B &E R LM AN T
B oRXHEE2ITok, TORE, 6/HE
HON, 4#EETHREL, ZORKBRERIT4~
25% Tho7-, BTV ‘BKRK Zvrx U n_A
DR EZH LEMETIZBWVTIE, 4.2%0
ERL, 4HOEFE/LI LN TEL, &
bz, ZOEMEIL, £ THEFELKE, SSR «
— AL BB TEELZIToTET A, 418
EHRIBENRET LY U NS LB
BMThHdLHBERINT, ZO3IBEEDOEDOR
BIZ, Y UL LTV ER, ¥XTo
BRI MR RE AL, 4 AN THIEL -,
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Table 1. Setting of fruit and seed in crosses between loquat and other Rosaceae plants

Cross combination No. of flowers ~ No. of fruits obtained No. of seeds

Female Male pollinated (percentage) obtained
E. japonica  R. indica

Mogi Rha-1 72 3(4.2) 4
R. indica E. japonica

Rha-1 Mogi 116 0(0) 0
R. indica E. deflexa

Rha-1 De-1 120 30(25.0) 0
P. pyrifolia  E. japonica

Kousui Mogi 122 9(7.4) 0
P. pyrifolia  E. japonica

Housui Mogi 105 0(0) 0
E. japonica P. pyrifolia

Mogi Shinsui 65 4(6.2) 0
C. speciosa E. japonica

Cha-1 Mogi 45 0(0) 0
E. japonica C. speciosa

Mogi Cha-1 60 0(0) 0
E. japonica E. japonica

Mogi Nagasaki No.13 * 142 125(88.0) 404

* F1 of Nagasakiwase x137-1 ( Champagne self )
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Table 2. SSR genotypes of the hybrids and its parents
SSR marker (bp)
Cultivar Results
CHO02b10 02bl CHO1h01 CHO02b03b

E. japonica
Mogi 129/133 * 269/269 107/109 98/106

R. indica
Rha-1 126/126 250/255 125/125 75/77

Hybrid
No. 1 126/133 255/269 107/125 75/98 hybrid
No. 2 129/133 269/269 107/109 106/106 Not offspring of R. indica
No. 3 126/129 250/269 107/125 75/98 hybrid
No. 4 126/133 255/269 107/125 75/98 hybrid

SSR alleles in bold and italic indicate alleles inherited from the female parent

‘Mogi’ and the male parent R. indica, respectively.

Fig. 1. Young leaves of loquat(A), R. indica (C) and their hybrid seedling No. 1(B).
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| | | |
120 125 130 135 bp

Fig. 2. Amplified fragment patterns of CHO2B10 SSR from‘ intergenetic hybridization plants.
Lanes 1 to 6 show amplified products of the following varieties. lane 1: Mogi,
lane 2: R. indica, lane 3:No. 1, lane 4: No. 2, lane 5: No. 3, lane 6: No. 4.
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Bull. Nagasaki Fruit Tree Exp. Stn. 10:22-29. 2007.

Possibility of Intergeneric Hybrids between Loquat (Eriobotrya
japonica Lindl.) and Other Rosaceae Plants

Shinji FukupA, Toshiya YAMAMOTO, Yukiko TOMINAGA and Hirohisa NESumI

Nagasaki Fruit Tree Experiment Station, 1370 Onibashi-cho, Omura, Nagasaki, 856-0021, Japan

Summary

Intergeneric hybridizations were carried out between loquat (Eriobotrya japonica Lindl.) and other Rosaceae
plants in order to obtain the basic information on intergeneric hybrids. In 4 out of 8 crosses, 4-25% pollinated
flowers bore fruits, however, 4 seeds were obtained from the cross of E. japonica cultivar ‘Mogi’ and
Rhaphiolepis indica. Parentage of 4 individuals derived from an intergeneric cross of £. japonica X R. indica,
was analyzed using 8 SSR (simple sequence repeat) markers. In 3 out of 4 individuals, the parent-offspring
relationships were confirmed because the hybrids inherited SSR alleles from their parents without any
discrepancy. Intergeneric hybrid seedlings showed similar leaf characters of R. indica. At the early stage,

intergeneric hybrid seedlings died within 4 months after germination.
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