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O RELELE 0 EET 2 HERETEENIC, $29 ) OXMEMAISSEETRREL, F0OZBEBLOIE
POoORYFBELEAST. ZME2BEST)»5 6 H WIHHRRE) OFEXAEIL 1mm OB ICL
T, THEEZRE, BHRBIUVRBRETSEZECHRBELER Ui, COBBEFELBEYR 3% (placental
region disk culture) &FESC &iC U/c. BEHIlZ MS 2L, sucrose 10% LK 0.8% DOAHETHINL
7o BEIR% 20 HER G, FLEROKEL, HVAERODEOEMEMEICSSICHR L. 2h b0y,
1/2 MS T sucrose 2% &%ER 0.8% ZHMUICIEMICBIET 5 & 2~3 HTREEZE, shoot « BE4>
AL UT plantlet KHBE Lic. FETE/ 8 EEDS B, RBEDOE SN 18 kT N TIic ERED B
HEIEBHN, HREROHSENEEERE SO T, FEBYLZEINEETH 2 2 EBHLD N7,

ik 30~60% OEfEMFREEERLUICHEEDI,

1EEDS 4 B4R (2n=28), 3AKDN2 itk (2n=14)T

Bote. BFER, TASBREGOILC LR, —EOBMBIBETERERTICEINTES. &
TeEEHIL G SETH Y Cucumis BIEVIC T 5 REEROIED b OWMBEBICEGRFRE LS.

1. # El

BEBEYORE DMK, WHE WX L AELRED
WEZREBCRO ANS Z E2HKE LCER - B
M MA% L OB TRASONT OB, RENDDH S
HERETOELNDG RPN, Z0EKEO—2IT,
FREORDOHKEELELDD. DX invive TR
EBAALTULE 2R EERLT HEEYLFELLD &
TEERIAMEENTNE. ZOHEREATHID, &
EDHDTRE /ALY, |+ = v, 7 29 TOREE
® T3 COTREEE ) TOTFRURE
BREBbdoinkd. vIBTHE, AXRF LY P Cu-
cumis |82 ORMAE CTHBRICI D EBBIBHRENT
V3. AETE, v EERORBED S OEYREE
BHIC, Z DEBERMEIOFE—FEELLT, 29T
THRIAE SEEREATD, FOZTREROTELR
WTRIEGI R AR A

2. MHEBIUHE

MR, FEEMOBRT 2B EZHEIDPT X
Sic, BMANAEETHBETFTHREINS, REER
D4 ROBEBRFROEL 2 LRBEAHASE. BTFE
ka4 R CHERKREO “REBEERE” La4 KTk

TEHETEEIRREL - “Apple Sherbet” @ Fi (F4 #, M
HERRRTY) %, TRMBICIZBRA R THERKE D “nE
Hig” 2RV BARRES KT, MHHEREEIZmE
TEHETERMEICY LCEBETH 3. FHEEMSES KL
DIIEENARTH 2 2 27T, BFEOBEIEIREE
FNCREL, REEEATSYEOFRhIcT 72 1 E
TEHBETHL “MEERR X, RESED &8
DEIBOHERNIZLIZZDT, BEENEEL-ELD
AgNOs 125ppm % 10 F & 4[5, HEH#AG LTl
IR %R Lz
BRICEZRE 2, 3, 4, 6 DOTELAFL, Tia
—VTHEHBH, &5 UMERIKT 15~20 SEmLE
U7, TR 5EiC, EXH 1mm OREI0ICL
7o RERBTEFRELROEL 1201, BHE AT
B a s R—5 —TIRVIRSEBRER Lz (Fig. 1).
COEIEEEREEEELY, BEYHEZ (placen-
tal region disk culture) &ME2C Lz L7z, I EEHD
3, FHREERTOEREMORERE, HEEE ZEXERD
BEERE 5EA, MS BEAIC sucrose 10%, EX
0.8% ZINA, £EFAGMEERNE L. pHBE7 i
FEL, 100ml O=A735 2312 40ml §OHF LI
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Fig. 1. Transverse section of cucumber ovary

at anthesis. Inside of the circle indi-
cated in the section is placental region
inoculated. Bar=1 mm. ow : ovary wall,
s: spine, o: ovule.

#%, 120°C, 1.2 GF DA — b7 L—7T 156 S3RIBHEL
THWo. B, 25°C, 8, 000~4,000lux, 12 KRR
BlOEBEENTT 7. BFX0EVHEARRK LD
I3, EHEFIC L ABIREROMEIZER LI/ TS
5.

BEE%, TR OEEIRENERETREE LA
ORI, plantlet FEEM ICHIE L 7o, HEEHI
1/2 MS iz sucrose 2%, EKX 0.8% ZMMA, £EH
HERERINE L, 3x10cm OF 5 AFIHELT
iz, BHE# shoot » #RAE 4 (L U 7z plantlet &, /¥
—31F2514 PADDTFIRF v 78I VAT, 1,000
REDNA RA w7 AERAESZTHLL, EH 10K,
Bahs 10em BEICES LcH, BEonE#Hh~xy ¥
ICER L7z

FEBEMOFEED 4 KD @, WREEIIEHREE
PR L. LRRMERE, BIEYHOTERZ T2 M —3
v L, K LFEARREMLR, -t 2 RER
ST, ¥ o7 BE SEROERIERICAT THRE,
[ RERENE eI X100 (%) 1THE Ui,
LB DB - o BRI B B AR TOR R & AR 58
W OWT, #FNEFNT I —IvET R UE
4 VBB ELAZMU DR LETEHE L. ERRIEY
BIE - BERORB LR, A120IC, BN A & ZHE
2, 4,6, 8 HOFEZE, /7 7 4+ VPRFETEX 20 um
OFEFYIFICL, F37 4 =NMF 2 bF2) s TY
B TEE L.

3. #& g2

(1) ¥kl ToRORE

BEEICH L EORBEMEEEBIICERE LR
% Fig. 2 & Table 1 <R3, =42 HOEEE -

i9es

Ovule, embryo and endsperm at 0, 2,
6 and 8 days after pollination (DAP)
in vivo. The micropylar end of ovules
is located at the bottom in each plate.
Bar=20 ym. A : Pre-fertilized ovule at
anthesis. Length and width of ovule
measured were shown as L and W, re-
spectively (Table 1). B: 2 DAP, Fertil-
ized egg cell and pollen tube. C: 6
DAP, Early-globular embryo. D: 8
DAP, Globular embryo and endsperm
with many free nuclei.

Fig. 2.

BDH>DORKEIL, BAEAEEREh 728, ke
DBEOISWNBALTHY, BETFH & HERIIN:.
ZWR4AHORKOE SR, BEYAD 2 £E Kk
D, BOHIWITIE 2~ 4 HIFROKE & A DRI S
TR T &/, ZW%6 HOMKORE S, BIEMEOR
LY, DD WITIZFIEERRIE & FRFLEEE i 5338
Yohts, ZHHR8 BT, MEOEX SIEIIEMEYH
ORIAFEELIZD, BO S RICIEERRIE & HEE KRR O
ZHOBRIAENTD ONe. BOSHICBA L fEheE
I3, ZWHBHILLE L2 DERSED LN,
(2) BEBYRTORORE
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Table 1. Development of ovary, ovule, embryo sac and embryo on pollinated flower in vivo.

Ovary Ovule? Embryo sac Embryo
DAP Confer.
L (cm) D(cm) W (g) L (gm) W (um) L (gum) W (um) D(ym) Stage

0 2.9 0.7 0.9 651 426 60 27 — egg cell Fig. 2A
2 4.3 0.9 2.3 651 415 59 27 —  zygote Fig. 2B
4 6.2 1.2 5.8 1,220 595 204 60 15.0 2-4 celled —
6 11.2 2.1 34.8 1, 800 865 350 112 15.3 early-globular Fig. 2C
8 13.3 2.6 67.5 2,817 1,563 — — 34.3 globular Fig. 2D

DAP: Days after pollination. L: Length, D: Diameter, W : Weight.
@ Measured regions are shown in Fig. 2. Size of mature seed: length 10.1mm, width 4.1mm. Size of

mature cotyledon : length 9.1 mm, width 3.8 mm.

Ivory-white embryos (arrows) emerged
at the bottom side of disk, touching
the agar medium. Photograph taken at
56 days after inoculation. These em-
bryos were transferred on plantlet-in-
ducing medium.

Fig. 3.

BR#% 20 HER, HEEUFOEEMEICLAED
EEHFELTL 5K REBTHE L. (Fig. 3, 4).
EHEREED S, CNOORRIZEINERTH D L
BTE7 (BEEHTER). YFOEEBEIAV AL, &
EASEORERE &S A v 2{L LT/ (Fig. 5).

(3) plantlet FEEHICEE L KO RE

HEYF ET 2~5mm [ZHE LR (ER% 36~
74 ) 1% plantlet FHEEMICBE L. ZWMK2 A
BIRLUKE » 5136, 3HOYWRE»SIE 10, 4 HOH]
FEhbid 73, 60QOUH»5R3OBESHET X2
(Table 2). ILEBOMKII, Filk2~ 3 HTRELE
U1y, WINGETOEETRFERELRET I,
AR, ZEIRMHE B, EZ U T shoot 2k L7z
(Fig. 6, Table 2). R, BRETH 55 FDE
MIEE U7 X A B REER Lic. /1 v 2 2 ERERIC
13, ZOf% shoot« 48 % 41k LT, plantlet KRE L
7ebDbb ot H I AEWTEIEUCHELRR, TR0
£X 0.2~0.Tcm, L EHOE 0.2cm E/hEL, L

Fig. 4.

Transverse section of 20-day-old pla-
cental region disk inoculated 4 DAP.
B: Magnified picture of enblocked por-
tion in A to show irregular-shaped
embryo and abortive integument (ai).
Bar=2 mm.
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Callusing ovules on surface of placental
region disk. Photograph- taken at 15
days after inoculation.

FBILL TRy, EELTERL RANELEEILE
DAEETELRETH -7

(4) Bi{bho plantlet OEE

#5 REWNT, shoot LiE%E & e/l Lic plantlet
13, ERE 99~209 HICHMLERE TEMER B2 18 Eic3
Bl LalL, Rospblicdo, EOAHMMELLI
B0 FORETILILE LTS, BEAEEFETIC
BE, ML, $RAERABTEBECESEEAES O,
BUOEESERRLTEBEFET 20005708, £

Fig. 5.

CIREB R EE L.

(5) EMBOFHEEHOES

Bkt 156~493 HiC 23 QML R EICEM L
fo. ZO¥IZ, THR2BOUR ML 2MEEK 3N
1k, 4HD»S 18 B 6 Hh D 2 HETH-7
(Table 2). EHits, L IcbDH 5 kD - 708
FNPARBABICRESICES Uie. EEIBT N
SV, RBEGVREBRTREIOEEDORNKCD
DEH -1z, L RMRKRICE - TERA T, PIEIOELD
2RI, EREE - &RV HOBEEI N

(6) FHEEYMOEH

1) BEDAFOE . HRER

BER#% 185~525 HiZ, B—MIEHEEIL L7, FHEHE
YIORE (FBE) 04 f0rld, RREONET 2
BEET, TNTHERROBEREDRA ABHHELT
BY, SHENERTHLEMBHELLERL . B—If
HOFENEA RICRA 2@EKE, WIn b IR
BERICHIEL, BRNICEEDOA ROBRBEITELID
- 7.
FEEYOHFEREL, FAERNCHIE U 4 BAEZR
&, TANTHERKREAR L. £oducis, Fikicit
FRFEEY, AREEE A HIRB0E0S 1 EKS
-7,

2) ek

BIRth 1456~5606 Hic, H—HELMERIELC. EHEE
BT L, HEILLBRIE LS - 1 EROMIZ, Bk
cBRTE L7 b 023 9 Bk, RETHEZICELELL LD
7313 kD - 7o, TBRREFEEOKRE. Okt ik
2 80% Lok OFEioREE 60% LT L&D

Fig. 6.

Differentiation of organs from embryo on plantlet-inducing medium.
A : Rooted callus. B: Leafy tissue. C: Bushy leaves, root-end grew
away from medium. D: Vitrified leaves. E: Well-developed plantlet.
F: Flowering plantlet. Photographs taken at around 115 (A-E) and 240
days (F) after inoculation.



Table 2. Development

27

of embryo after transfer onto plantlet-inducing medium.

No. of embryos differentiated into

. No.ﬂ of
DAP: I\EQ‘kOfb NOB of leaf embryos not
18K8 embryos callus caly root! leaf plantlet® responded
_ tissue - -
2 .30 6 1 0 2 0 3( 2 0
3 10 2 1 2 0 2( 1) 3
4 118 73 12 15 8 6 27(18) 5
6 26 3 1 0 0 0 2(2) 0

Data taken at 500 days after inoculation.
2 Days after pollination to inoculation.

‘b No. of disks inoculated. Each disk contained 20-30 ovules.

. ¢ No. of embryos transferred.
4 Root differentiated from -callus or leafy tissue.

¢ Plantlet has shoot and root. Numbers in parentheses indicate No. of plantlets planted in green house.

ofeds, WEICHEUERERRE &2 - 2 EE Ok
&, Felkds 30~60% DOMEED 3 SV —T KT o0
7o, @OMEEKOFSMER LiCKEE E Uic BEUIE—HETERE
1%, P9 24 BHTH -7 @0Hicid, REDEVER
BB IERELERICLS LD, BERELERICES
b0, EEEHEAERZLEBOEAICELS0D3
24 7B (Fig. 7). 7 1{EEK (87 OC-21) T
2, 2 EEEHOTER X D KET, 2RO 4EFAER
AT 4 RIKEHOIERE BELhsbonBE I
(e

3) ekl

TERBREO R U2 » 72 A BERIC DN TEEEE
AR L7z, 87 OC-21 [3RHHIRT 28 ALtk AvsK
Zoh, LERTHBENHERINI. D 3 Ak
3, BEAIRT 14 &, TRREHERT 7T ASEA Hh,
2{EETH D T LRI NI,

4. % 2=

L], BERCIDEETELEYOS b, KAREE
INHET 572 18 kR, VT REIEBEHOEE
BThHBEAEDBENKDT, ZHEINEHERTHS T &8
WRT &, X oI RECHEBFNEETS ZhDHE
Blxhic. 4 2 OBEZRHROTFEEECTREHREERD
E¥hs, 7 XF » OEFOLIRER" TRELMEIRE
SROEVIDPEEINTEYD, bR T H & MEKRE
HEENPLFDOHREEHEE LIcbDTH -7z, Sauton
52 Fi # v vOEFHORKERT, FEEMICE
BRELSENC LD, ENEIIRERTH S LH
LT 3. -
SERATRETFIEEL, EEONA v v OEZE
B b DEHFEY TRALTRE, 291, A8
YWD,  Cucumis BDOEFEFEYIC BT 5 ZREEBKO
ErboMyEBICRE L TE EThs. T0BE

Fig. 7.

Pollen grains in plants induced from 4
DAP placental region disk. Pollen was
stained by aceto-carmine. Bar=50 ym.
A : Fertile pollen stained densely
(87 OC-1). B: Giant pollen from spon-
taneous tetraploid plant (87 OC-21) in-
volved 4 porate ones which are shown
by arrows. C: Sterile pollen with shriv-
elled cytoplasm stained lightly (87 OC-
3). D: Sterile empty pollen unstained
(87 OC-2). Individual plant numbers are
indicated in the parentheses.

RIROESTHB. O - BERERICHN, FHEZRO
INSTSRE - BBREEGT—EKEHERTEZ (1K
1Cid 20~30 DIEBEASHZEL, 100ml O7 5 2 2{c 5~
12 HOYFOERNTETH 2). @RRERZL SR -
B3, PIEIREICERL N7 Y ADKRvE VPR
BRITE, NEYEOBRRKFETHELELONS.
@@OTE D &, ERIER, B OWE £ BT
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E 2 REESDIE LD, BEORFPEEE S @
FEEETRESLE, HEEBNTORDOREEDEEL
BETHB.

F0 LAREBICEESREEBER LRI, =
JiIeBY 3 FEURERTSSHD 0.1mm OFEIFEHIC
b2 EEMRELE 5> OEMBERICHEI LTS, JRER
WOTEEICAINLIYMED, BLPEEONHEREICE
BHEEZ ZPRRIHROES. 79F a0 vOTRH,
LIRS BEFOERE ERBICEST, RED SEHRE
ETEEEFSEEINTVS. F =TV TORE
DXTHERETRERENE - B SRV T &
B, BATOERERRBEERZ HRROEERMC, 8
EAEELTHEEELLONTNS. ) OFE, #
BIRSHILICIRES 5684, BECTEESRATE
ZEWBLTNS. TEWR, BHEREZBEPTERELZD
F7OREETHERT 5 &, KBFRERT b R SE IS5
TEABFICHLHEZEY, hoOBBICHNET 3,
HAHOEZECTERINZYEY, EOPMERICESR
REZEE TV ED, INLOMBSIERE
FHO AR D 2 U TV D T LR ERRRTNS.
L3 -HOET, NAA, 2,4-D, BA OFHI~OD
FINSBEAFHE LD, IO BE S H v Z{LHME
XN, B BBRORBEIIZ > THEINICOT, Dk
BIEESBNONEMEDSHITIRET 5 £ 5L, &
ERGWE I RN LR et fhic bEBRERE
sucrose D&, HAVEEFNITEZ I VyH¥ I/ BE
EEOHMASA DA & 5 IR Al BT DRERREZE D )
BEL, ) O FREUNEED TR IAA OFDEE
DRBICGBICHENTH 72 LTV 5.

SEX L OREBUEEETE, FEUR DO - BE
EZORAOOTHIRFEEOHERDENTERL
ARDOSHEFEERR T, ZO0BEHRIRDOESTH
3. OFEBEOANVAHERICETBIU, RORE
BT o5, @MU FEECHATHARAEREE
HLE L, IR DBZEDDE - TEMICEZ LD, ¢
i 5 OESWIEEHNIET T 5. @FWH 1 HORME
DUNKL D, 75 RABRY OEETFEMEL S
@TEEROA K« v ZEOMNEP, BNIEEOH
BicAZE L T0AE/37 7 7 - RIRETL E OFREZ R
ETED.

FREEFIE O v A0, BEHIC N9 % sucrose B
ELERBEICL-T, HEIEEWAONG T EETH
EERCHEM DT, sucrose JEEEDID BDERICH v XL
ELBAT, FNUETHRUTTHIMA Shicds, 16%
TRIEEYEMEZE Lz, 7 2 TAEOREEICE 10%

sucrose ZEiN U7z, IR« RBREEE TIZ, sucrose il
BIDODEOORBETHWT, FHEEZETHIHEM
2L, BURATEZCBEESELTVELETEH0H
HEHW, FLEMORBER, BORBTIEETSLL
NWHAHESH B, FLTREBEESELIBB LI
sucrose & mannitol WEZTEELILET A, YFOD
ANRALEWE SN bODBEL, BHEOHRBEIR
sucrose BHETH A LS IcBbhic. BEREEN 1.6
%, 3.2% EEVEBA WHRERI VLU LI,
0.8%, 0.4% LT BN H v ZLRHIA >N
ARORETE, BIEOESI»O—REYE 0.8% O
ERXEMA . ZHEBOKD L OEYHREICE, Av
ZALEIEIT BRSNS, MYBAROEBZEEEZ
BUNEBEHHD.

* o v ) ORBETICE, BOEEBSZICEIPD
57, AREIORBYEEETE, KL - HOARS BH
kL, BRRAREEPTHEEK U BROBEEY
%, BREEYIE H OEBEPEET A X INRET, BEUR
HFERLE. AULSHNRERREDY, TOROA v
2 Cucumis BEEBHTHHD ONTVS (HHTH
®). 775 FOFEEEND, 1) OFBUWREEDT
ETR, BENORBROREEFR in vivo &REIES
%l D, BRERL-TEFERRL, Z0%EFT
B ENHEINTHS. COXIER - BBORER
OBV REHEMEOZEICL 2 DTH A >

IR TRE LRI, Trve/ 2ELbE33A0
TH-7eDs, MS EFEOEEA 1/2, sucrose BEE 2%
WFS B BiET 32& 2~3HTRBEE 2. &
72ERE 70 HOEETRNORLAGOEMERICE, 7
oor SR OEEBHRTEL. £ OMEYT, ¥R
X -~ THEEX N7z embryoid % plantlet, seedling
I, TNE/ QHBEBBEINTHE D, #RF ¥ T
13, sucrose DEEFORMTIEE UIEHRNL, T
v DFESBELUCEVIHENDE. h—F—Va
v OELOERED T2 sucrose BEAE T 5138, I
YD HNARTIE fructose BEZ SR EE/ o
4 VEBORAE L ESHEIN TV B, RERTOT
WE ) BORIE, EFCKHEL RKMPREERD su-
crose [CIKELTWVAED, ZORENENE, HEBANO
sow7 4 VERBIA DN, BLBETShTH
EEZONA. BEEICEL-THE X Lic embryoid ®
plantlet iz, LIZLRED OGNS TVE S/ BROEK
DT}, BEEEEEA S T ETRILFTRES A ER -
—EER b D&, ERERCIIZHEOTVE /) EHEE
THELELREETHBRETHD.



shoot « DAL, FIREHETRHIONTWVS
X5 Th-7. TE®E, RACHBRORELZITS 24
BEREINTOECEERELTOEY, BEDRICS
COEIBMEBEENTNZTENELDNS. REE
PO T AN LT, plantlet FBEEHICHIET 5 &
O kS 1ME B, shoot « DL ARSI NI
DOTRIEDH DD

REBEDE LN 18 EikDOFEEYI, FEINCH
KEBRRDONE A7 UL, EUEERE -
BONT, BLEFBEICBRICEET 2 2 EE
LtzE 2 ?, WEICRIE L72HETET, BEDR P LARK
£ 5 EBbLN BRI (BIBRE) s8EEIh.
Z2DEE, Hik, EERERELRT XIS 72205
BEINFER S TIERRMEED 30~60% &K - 7 4 i
5B, SEEIT2EE LERILERTE-T 4
EROHEEIZ, 29 ) OFEHIVRD, HXEF » O
RO RO A VR, A v DR BEAVRONDE
BEBDZ. oL IKEETHEINICEY, Fich
WABRHD LD TR, PEEROEBISEHEETREES X
S5THBHH, 4E, FEHINEHRIHIVAERBHLT
WIS, # o v OEZERORRENRERY T, v
ARREETIC 2 EEESLs, a2k x v ) (Comelo) T
i, 2o vo2 EEneBERN 22N U CEREE
FEMED 2 BAEHBFEINTO . # o viZRERE
T, LELRABEOHESREINTNE®, 0D
kot E»mn, vy BEEY, ¥ic Cucumis BHEY
T, BEEEOHIEBEIODDTVENLIZ0d LTI
V.

BB REER UK SEKEYOT TR EI -T2
ko BRERATIZ, 11 kg 7 Bk EF SRRk
¥ (90% RIE) 2RL, B0 4 EERSERRRE (38
%~62%) ERUIc. THREREBRCTHEULERER
B, WRICEZLCbOLEbN S, BB XIFEHE
oL EE U mEsd, BETTREALR
WS, RE - BFEELEHNETIEDICBNT, #E
PRIERICHEREL X TIERREDBETR, &
RTEBDVERTHY, FEEYMO ZOHETOBHEE
BWETH B EEbN.

SEIORETRERETE, BOFERY, FHKL4H
(2~ 4 MAfHIRE) WEBRL 2 O THRLEL, 118 4
RFEEELUT 73 ORSBETE . BEOHEEICH
NBE, ZOFEERIIEFEICEN. FoEYESICEL
7EHENL, BRD> OFE—EEEEEE T 200~300 BT
bHot. BEORKETIE, ZhdOHESTT40~50H,
BENOE ML T 40 HEETH S0 D, HiF
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B3 2~ 3o TNB I LS. 2TALLD
FEBEE®THBFORET T, in vivo TOM 245
DOHEEBELILE LTS,

A%, EHRER, RERREIDOHIDOVTELIK
WRENZ 2RI H 50, BRSEET, THiE2~
6 HOAREX 10~15um DFE (BEAF~FIHANRAE)
O HEYRENT LS - 2. AT LOEYFREIC
BRI LBl RF 2 =T, F= 24 1230, 7 o—N
=7 LE ITED T, EELRZEDR, AR VYT
SIEEGH BRI XV EATD LOBMFERICEIILT
BOW, AFHE, ZHEROKRDSOEGFEEICEL
T, Cucumis BTRBHOTHERATHALEEZL LN 5.
T, L BEC,ID L EZERD D OEYHEE LY
ELTHIHTESTHAS.
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Summary

Induction of Plants from Zygote and Early-globular Embryos through the
Placental Region Disk Culture in Cucumber (Cucumis sativus L.)

Noriyuki FurnsHITA and Kiyoko SAITO

College of Agriculture, University of Osaka Prefecture, Sakai, Osaka, 591, Japan

Ovaries of 2, 3, 4 and 6 days after pollination were surface-sterilized and sliced into 1mm thick.
Ovary walls of the slices were discarded by punching with cork-borer. These disks were inoculated

on a MS basal medium supplemented with 100 g// sucrose, 8 g/l agar and without growth substances.

About 20 days after inoculation, ivory-white embryos were recognized, on the agar medium. They

were transferred on a plantlet-inducing medium, which consisted of 1/2 strength MS salt supplement-
ed with 20 g/l sucrose, 8g// agar and without growth substances. '

Most of induced 23 plants grew up morphologically normally and set fruits in green-house. They
were recognized to be originated from fertilized egg cell, based on the observation of morphological
characters and embryogenesis. Pollen fertility of 4 plants showed 30-60%, and others normal. On

(2n=14).

the root-tip chromosome of these 4 plants, one was tetraploid (22=28) and the rest were diploid



