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Summary

Relationship between weight of seeds and ploidy level of the seed- derived plantlets obtained from reciprocal
crosses between diploid ‘Banpeiyu’ pummelo and two tetraploid varieties were examined to efficiently select
triploid progenies for further breeding of the pummelo. Percentages of fully developed seeds obtained from the
cross of ‘Banpeiyu’ pummelo with 4X Yuzu or 4X Natsudaidai were decreased by 48.0% and 8.4% as compared
with the control, respectively. Seedlings obtained from these two crosses included triploids, tetraploids and
hexaploid. ‘Banpeiyu’ pummelo as seed parent yielded a high percentage of triploids (88.0%) when crossed with
4X Yuzu, but low percentage (30.2%) when crossed with 4X Natsudaidai. In both crosses, the average weight of
triploid seeds was significantly lighter than that of tetraploid seeds. Furthermore, all seedlings derived from
undeveloped seeds were triploids.

Percentages of fully developed seeds obtained from 4X Yuzu or 4X Natsudaidai X ‘Banpeiyu’ pummelo were
not different from those of seeds from open pollinated fruits, but weights of these seeds were extremely decreased
compared to seeds from open pollinated fruits. Approximately 50% of in vitro cultured seedlings obtained from
both crosses were triploid, while the others were tetraploids, which might be derived from nucellar embryos of

seed parents.

There was no difference in the average weights of seeds between have seeds yielding triploid

seedlings and those yielding tetraploids that might have originated from nucellar tissue.

F-U—-F:

&

AFVETRERILEIMIAELLTHRIALST L
BEENFEATED, X—TNAL U IRPT v ay
IAVDEIICEE DB NEEFIBD TR EEN
Z». EEMoBERIL, OB EoBEHNAREE
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EEEERE, ®REAM, Jo-VA b A MY -, AUFY, K

Uik 35 &k OSP4k X {4k O 53R RI T4 (Longley,
1926; Esen - Soost, 1972; &IF 5, 1997) & —f&KRIAL
HhoBoNB/NKETFD S DERK (Esen -+ Soost,
1971; Wakana &, 1981; Toolapong &, 1996) »3d% 5.
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K& B EHERTORBINTOS. RER, BHHERENT
KALSHTLAH LD UER, T3 — b OFfFR
POBEMBEEET TR E L 28MILETHY, 1
BT ) REARECORRLHS. LS, 7
o—H%A bA—7—i3, REIrOPEOY S IVTHEY
DIEEME BT 2 ENTRETH Y, FUALTNV—,
HEFEBLIUETN—RY -1 EORBAIINE L, Fi2, £
DOENZ WD ICBEFRERZEPZHOY v Lo
RAEETIBEICIBHTESTH B (Costich 5,  1993;
Boase - Hopping, 1995; Tamura &, 1996).

Z 1T, FHETE, MEFEAL VFYTHS AW

EERHMBHE L TZERBERLDRMICED S HOE -

BERYIEER A B 3 1o dic, 5 L MS A CES RS
Ty, 7a—%A b A—5—2FALTCEFOEX LfE
M EOMBEARELE L, 7, TSR xEUE&E» 5B
SNIEATEETFOEELTH, BohcELEOEEM
ERE L.
HHEE L UHE

PEMEHC R, RERRENE v 5 — REURRR
KD —fik ‘Bp iy (Citrus grandis Osbeck), {EE A

FEH B B O MfE & 2 X (C. junos hort. ex Ta-
naka) ¥ & Utk 51 5 4 (C. natsudaidai Hayata)

DEAZREG, BeEH X MEKLZ, BRI

BRIV 5474, ERIXX BAM B & CEEF
VE A YA X KA O Sk & UK TSRS
T-7e.

L, SATHOREEMOEERBEL, BETE
B URBIcRE NI, B U85, 127 a1
L, BEELEIHAARLL. To% BohifE
FIZDWTREFCRELTVWAbDAX5LEF, L
HIRED LD ERTLEFLL, BTLEBFIRESE-
B, T EKRK>OTETFEXIE LR, 512, ‘KE
HMCAEBFHEELLHAEL OB ONLLATOELET
i, EEATOKRE, 25CDA v F2R—7—HTE-
A EICERL, RFXE. Fio, K X OEE
DSBS NI ARRLET EUEEX i sE ok
SELFEFIE, 3.0% Y o8, 05 gIEFmHHs LU2.0
gl Y =5 vH LEEML - MT 5 (Murashige - Tuck-
er, 1969)#eth £ CTREE AT - /2. BRI, §XT25C,
40 pmolm™~%s™!, FEEEBEALHE T T - 7=

BonELEOBHEORITICE, TJo—H1 b4t
% — (EPICS XL SYSTEM II, BECKMAN COULTER)
ISk B EREOM Lo Lic & 3 kgt H
Wiz, 7a—H%A PA—-F - L B3@EFICE, BHFS
€2000) D FEICGEW, HEE L TREDHEE BT
FREY L 730k 50 mg iz 2 ml chopping buffer[25 mg/l pro-
pidium iodide(PI), 50 mM Na,SO,, 140 mM 2- £ JL7
Fhxy ) -, 1.0% Triton X-100, 50mM b Y X

B, pH7S5]%MZ, ¥ v— V. EICHNTHSHRE#E» L
% &, 571 x (Calbiochem, Co. Ltd)TABLL. 5
WA= 58 (12,000 rpm, 345F ) L, E#ExBRELE
%, thE#% 550 ul chopping buffer iE& L, & { B
Uiz, X564, BIEERTNIC S0 wl o 500 mg/l PLEAH & 4
ZTEREG UK, Juo—H%A Mt —%—710,000{@ D
DHEIETREI L O EEHOHEETT- 2. £/, WD
POEER DN THR—EMEIE UL (1981) 0 Zetissl
BEEAEALUTREAEEAE L. $ubb, 1.5~20
cm iR Lo 5B D5k 0.5 cm A5 E L, 2mM 8-t
Fa:vd )y wedC, 12BMENER, BEBR7IL
I—T4C, R2EFEELL. 351K, 1%57 7
Ot =9y« Aea L T25°C, IR, ARk - gufs
Uk, L OoRLEICL > T L85 — b A&ERL, &
FEMELRANTHEE LL. .
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ZiEE A & UEROEWMEIT - 1R (5
1£), ZHEEXUEEIIEWT, HEZHXOELETF
HIRRIZ, 933% TH-DiIxtL, kL X & PufE
WF T AT RIS, 2hEh 48.0% & 8.4%
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1.
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EEHEE L4tz 0.11gTH Y, WTFhd BEh
ODHEZHER THEOAILBFELEBELTED -
(B1%) ik, NEEXZEETEOSNICEEEFIC
DULTHEZMX & KA 2 Lcbo sl
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f&kF v 7454 TIR025g& 0128 T, ThEhKIE
TR0 2B E IRBEEL LY, TSR X kORI
BFOTHREFENE L - 2.

T X P B A ETRRIC OV TR, RRd
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LxNn T3S (IS, 1961; Esen « Soost, 1972). #
2, Yamashita (1976) %, TEMFICUEEF VT 1 54
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A, =fEF;B, HfEE;C, AfEE
B3EDD, Eav APy OEEREEICIEKFY S
AT AR/ ELUTHBTEIEERELTHS. —
77, Esen® (1978)i%, MuUfEfkX _fEHah oo h 5FE T
i1, MEERXNUEENSBSNIBEFOH 1/6~1/3DEX
WKILAZ EERELTNS.

Wi, ThoOBFAERELCEZ S, BAM %M
EEa X & BAl XUEEFYFA 54 hszhEh
117 & 864, 7z, PUfEtka XX BREH &POfEEF Y
T4 74X BEAM HoEThEh 13 & 12K0EENE
ohic. ThoDEEOEEHEATO—Y A Pt~ —
TN UER (B2K, $2%), BEAENEEHGKE
gtk TH b, EHBICUERE L EZER LR TIRA
RS VEGER SN, 351, FFEAIEELE10

EEROEEII >N TREEABHARE L BER, AE&KD
PEAMOBERIITE D - o, SfEE&PUE&KIcD
WTR7a—%A A —F — il & BEHBERITETXT
—F Uk (B3X). #AELicExofic BRI BES
NEhot. AVFVEOBRBIKEYATo—YA b
A—% —0OF AR, KHBHERE Miranda 5, 1997,
Ollitrault 5, 1998) =4k (Ollitrault 5, 1996a; I
5, 2000) DFRICBOTHIKFHAIATHS. 7Ja—
FA bA—F —IC X BEHERITIE, A UFVEHOEH
UEREDROICED L. DOBEMNEFETH B EEZ
5h3.

Wiz, ZfEEXEEFROTLEE T, 5/ o E8E
OHBHEELARELLEIA (FB2XK), Bl XPUE
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F2k BOM CEEHEOEITHN OB ONAEEOBEY L 2 ORENHE L EFOES OLLE
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B

WHREE TuETE HTE (g)
(g)

(%) * BAE B/ME
=ik 103 88.0 0.43 pY 0.78 0.23
=g Mgk X Juste: 27,3 13 11. 1 0.51a 0.75 0.38
AgE 1 0.9 0.24 0.24 —
=k 26 30.2 0.36 b 0.59 0.16
b
B Ty 24 74 gy 60 69.8 0.53 a 0.82 0.20
=K 6 46.2 0.23 NS 0.27 0.18
=
= st W 7 53.8 0.22 0.32 0.10
=ik 6 50.0 0.10 NS 0.12 0.05
vy

T4 54 e P 6 50. 0 0.12 0.34 0.05

A REEK

THUAVOBBREITLY, BRHTAT 7y MACHERE (5%) BHDHIEEFT

IR BB EPUEER X EOHN 585 R EAEDREE
DYk
A, Z{E&{k (2n=3X=27);B, PA{&{k (2n=4X=36)
KA XTI REAPTRRMN 88.0% EFEM - 12D L
Wo B dl X UMK F Y 71 54 T 30.2% &{EL, TUfEtk
DHBEDOHENE L W 1. /12 F Y ED TEE X
EIZEOT, ZEREEEEAE OEEMEE GdHoT v
NS URILEDEFDIFEELEAENRTELEF LY, ER
TOHE D MEPERCAS F A BA U 2o VOfEAK (4:6=2:3) 13 IE %1 5%
BLU, TEEFIBEDPT LI LARESINTLS
(Esen- Soost, 1972). AHFROEBEEEIC B 2 0ME
Ko HBHEE LS 1254, BAM XOfEELIXTE
11.1%, ‘Bt X POEE Y 541 51 T 69.8% Th
H, F1vFVEO TR X TIEES S BT A IR
OMURBFORBMHE LR Tk, LML, @
RHAEEOIEEREFSE L DL TAELET 25D
TS AEETRALEZ A, £hEN2.6% &
31%ThH b, KRB O, S HELT 5 IER T O
HREFOHBEE LEUL T L L, ZEFE
BHEE4RBFICATERTF 280 BETHICTT 54
ATRIEDA, TNEFN208% L 13% RN -TH
D, WUREEOIEHEOECP ZEEREOREBERIMS
DOFELEZ THAI ENHESNL. )5 (1961)
LHEIS (1982) &, PUfEtk+ Y 5 4 &' 4 2L EIC AL
123548, RAEEEFNEZCHBEL, TeEFroEoh
TEADIFEAEDUEERTH -1l EERELTED,
FRCIUEIR Y 54 714 2 Tem B E L TRV G S, =
BROFEDOEEMELLPLT O LRI, 418,
ZHBORORE BRI OV THEMEAEILETH S
LEXoND. ik, FEARIEIREA TSP, ‘BB

T X PR 2 X & TEEOAREENE S hic. ik

X PUME R D3 T D REER O HER I, 31)IS (1961),
Esen - Soost (1972) % & AL 5 (1982) 72 &ic & » TH
HEXhTW5. Esen: Soost(1972)13, & DAREEDORE
RIFEICDOWT, NEHo “EIEETE SRS &
HORTHIHENTRBTFOZFIC L D LRI LT 3.
L LRSS, 85 (2002)13, ‘HEXE & k&
& DAL TE SN B KB & FPUEEIZ DL
T, CMAGEwy — it E S fakiERErAEL, §
SN TAEE D L OTE RO R AL, FERITH O REHER
BFRYTEL, FFETHEOHEERBTFIEASLTH3
TEEHRELTVL S, AHETH SO MEEI, FER
TCHED MM B L UHHERB T OZREH 5 Id ZEIEET
T MBS F &E TR R TR O 32 FE O Al e A
£z oh, MEBEFNTEICLZREREO B
ETHrEEDNS.

—F, UEERI XL LUOMEEER > Y 51 541 2 FETH
EUHEAE TR, BROBBROELEIRL-T, £
NZhH S0%OME T EErEonc (B2E). 4l
(1992) 1%, WfEE NEFF+Y 71454 =B FHELTZ
RO SEEALHEL, TORBEOLEEYETEE UL
HE, SRR 30~50% OFEFTED Sh, Thllok
DFEFIZ/NRLE - T DI b Db & TSR Lo
BOONED S EERELTHS. x0T, ZOHE
KELT, ZEUZREEORENRLEOREICEL - T
WA ohkbDEHALTNS,

WiT, BEtl XPUEE» SB o EEDEFES
AT LB LR (B2ER) Bat < UEE
AXB LU WAl XTOEEFY S 5 A D SR
KB L UNEROTESESER, ThTh0.43g L
051g6&r036g&053gTHD, MMEAAEITHNT
TREKRMEFEORBTL OV FERIIRN E8BD N L.
FIT, BFEELENTNOEREOLBSEEEL A2 &
IA(EAN), BREM XUEE XTI, ZEKESN
EEOETFOSHEICH S DIIENITE ST D - 128,
‘BBl XUUEZEF V51 54 TiE, 025 gffmic=1%
1k, 0.5 gfTmicEE»PZCHEBEL TR, =FhkEm
EEOBFEODHICIIAELRERZNRD SNl 46,
AIEEDOFEFEIR 024 gD/NRIFEFEETH - 2. —H,
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PR XX BeEM B LUOPEEF Y T4 54 X B
B D 5B S NABFIC DWW T S EEA &Pk
DHPBONLBFOES EHB U KE, HEOET
BILRBEERERREEIW AN -1 &F-EE (2000)
i3, BEMERETH S HR oNEERIC B GO A 5
FNFERMELUIER, BONLTLETDITILAEN
H~BNOREXTHY, BEBFOELERLTE/GET
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x & DB%

BICL ORI EEGEERT S EDTE, K, 5
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AR TIE, WA & UEEDO I L > THRS
NEBFOEXLZOBF LI ORE L ELOEHEE
oM Uik, ‘Batl Z2EFHE LCEEICE, HUE
EOBEIC &L » T EOREHENRL Y, =K
LTNEEOBFOEIICHBEERERMHE IO, &
2, 7a—HYA bMA—%—F, HrFVEOEEEERE
ERRANCED B DICHEMNFETH B I ELHERX
hic. 4%, EEESECERERICE Y 2NERKROE
B &z ORZEBENRA, B2 5 REOEHKMIHE
B BEMEOREFEORAIME, T LS EEE
ILE T B REBROMIASICHET 3 EROTELEZITS &
itk v, BELEMRETORRG T ZEEEH ]
BRItk 3 b0 EEbNB.

m =

‘et 2RO ZEEEEASIRNICED 57201,
TSR L AR TOIEFZME, SR O NIEFOES
EZDEHHEEOBRERAEL .

‘WeEh PSR X F PR Y A AR
UL A, BLEETHRRINNBX (HEZHE) &
HELTZh TN 48.0% & 84% TR Lz, #h o
DELEDEHHEHAE LR, =K & UEEI R
X, BIEFOHAEED SIIABENIEXRES L. B
Bl XUEEL X THEEERORERIE L (88.0%),
Wt X PUEEF Y 74 74 TIRED - 72 (30.2%). —
EEX NEEOTHEE T, 5/ S e =& & MEED
FHETFEIR, ZEEANUEERI D FEICRNI &
Sh&liotk. &5, ZhosoEahoB/BLNILR
TLBFEEBEULER, HohEETTTEEE
TH-7z.

—7, MR X6 LUPUE &Y 51 511 BE
ERMLUKER BEZSHRILEELT, ZhThosd
AR TFHBRRIIREBERIBREINA» -1 bD D,
BFEREECHED L. =&, BOElkEEEZ
SNBMUEEICIEL > T, £ EhOMEEETHS0% D
HETEOML . ZEKSRELETFETOLNOE
FOEICRFELERIEE I AN - .

OB AHEOZRITICHY, REABEEORNN
BB AE WO MNEEREEBERF AR
B, ZIBEKEK FEATRICEIARHOELETS.
50, HEABEO THAE OO BERERERRE
¥ vy —REHRFE BB RKCE AHoEERT
5.
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