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Fig.1 Procedures for excising ovules from fruits of the apple rootstock Marubakaidou ‘Mor-

ioka-seishi’.

Dashed lines indicate the positions at which fruit was cut prior to explanting, A; cross
section of fruit, B; vertical section of fruit, C; excised tissue on culture medium consist-
ed of two ovules with placenta and core tissue segment. ov; ovule, pl; placenta, co;

core, lo; locule, pe; peduncle,
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(1) 4EERSLUEFRIRE

A O 100 EF G0 )~ L, WMEHGA
LA)»sRENEAACA 4 R) £ TOM, 3~14H
BrELERBERAT T2 L b, WEREROET
BOorgA~Tz, 272 e idihic, HRZIMMOHBE R
ExRNELCETFEIROAL, SCOBETTT0 HHE
IrEte, REREL-ET2 o e U CREREH
WERL .. RERE X, BFEPHEERTRIER,
70% =5 /7 — iz 350, wvsT Tween 20(0.1%) %
BIUIREERE S M) 7 AEREREER0.5%)
SOMBEL, TORBENRTOIEREL TiTo/. 3
IR E L TiE, MBEHY 1/2BE 2L 7 Lins-
maier & Skoog E2#i¥iz, benzyladenine (BA)1 mg//,
gibberellic acid (GA,)2 mg/!, 3 a§E 2% #@smmL, #2
K0.8%) THEIILa ¥ bDER WY, o pH ik
F— b7V —7BERNC 5. 6 TR L, B 25°C,
B SRS TEGE R T (19 40 pmol/m?/s) TT - 7z, &
ZERL TS0 HERWK, $hFESMEL TAENREAL 2

Yingo

bOERFKFLAZL, BERLFEH L.
(2) IEREBOMEFHERE

DoORAELLTL T, HEM» S EMIZEELE
WL, REE-EFESRERLY > B - 72—
(FAAMBTEELT:, 2087 7 4 EEEIZLD
BRI (B & #710 ym) 28 U ¢, Haidenhein $#8H
AN PRV U BLY 7S v OEBREE2TH
T, NFEHE T TERE L.

(3) HEMEEBICLZ2EEFTM

WBZ 10,17 BLX 24 HEGHA22H, 29A8L Y
6 55 ) eREEFRL, 1) tRABOHETRERE
BfTole, BELIREDS, BErRLO—ER %10
TeEBREYIY LD (Fig. 1), PRERRSZEARHICER L 2.
EBRRE SR RS & LTI, Nitsch(1969) % ¢ MEsEI
Maheschwari & Lal(1961)” @ ¥ % 3 VERRIIL /218
Wz, v alE%R12,1518,21 52 Wid 25% MOz 72 b D
AW, EHEERO.8%) CELE Y, 27—tV
— 7T pH % 5.6 . B L /o, BEEIZ25C, B
BT TiTo7e.

#1110 HEREE, TS LR o BE L 720
DEIRHEEL, ERUIEOKS X UBEL - RBRK
WX 5 ERMBOEEG (EREEL T 2)2FTELL,
nE, 22T, BEEn05mmUED0 b0 EER
B Lz, ZhsoRix, (1) EFEROAFETHKER
B THEEL T HBRTFERLHAEL, EEEEE
(ERMEXRFETER) 2 EH L 7.

(1) EEERPLIUBTRFRE

HAMOEBERIIWMAZ 6 HE» 5 26HEG B



159

00T X (S9[NAC Painind JO "ON/S0AIquie SUNeUIIdd JO "ON)
‘POPI022 913/ WNIPOW UOTIBUILLIDE SY) UO SABD ()¢ 1918 SOARD] SW0S popurdxe pukB PIJBUIULISS YOIYMm SOAIqUIY ,,
"PIPI023I 219M FUO[ UIWU G *() J9AO UM SOAIqUIY |,
"UOIIBUIULISSE How Yo 7/8w z pue yg 7/8w [ SUIUieiuod Wnipawr §7 YIsus1is-jey uo pade[d usy) sIsm
2INJ[ND [NAO Aq PaUTEIqO SOAIqUS BuldooAd(] "SABD ()TT JOJ 950I0NS JO SUOIIBITUSIUOD SNOLIRA SUIUIRIUOD BIPSW (696T) S,YSHN PAUIPOW UO PIINI[ND 9I9M SI[NAO PISIOXF]

Ly (¥9)6 FPT 61 G¢
i (09)6 (sL)e1 0¢ 13
Gy (99)6 (08)91 02 81
0S (69)01 (68) L1 02 <1
Ge (89)L (0921 02 el 74
0¢ (62)7 (071 0¢ G2
o1 (€¢ - (69)€1 02 1¢
0T (z2)e (516 02 81
S (621 (02)¥% 0¢ ST
S 02)1 (62)s 0¢ Al LT
G (eo)t (cD¢ 02 i
S (e0)1 (D¢ 02 1¢c
0 (00 (one 0z - 81
0 00 CI 02 o1
0 (=)0 (0o 0¢ 4! 0T
paureiqo s3UIPaas (94) soAiquia (%) soAiquia SINAO (woolg-nJ 1931 SAe(])

(%) uod sso0Iong

¢»JO 98BIULDI0J 2+ SUIBUIULISE JO "ON 1+ 3U1do9A9p JO "ON paInyno Jo "ON aBe 9[nAQ

* IUS19S-BYOLIOTA[, NOPIBYBNIBIA] 00181001
ordde ayp jo uonjeururdd jusnbasqns pue JuSWAO[EASP 0AIQWIS U0 WNIPAW 3NN [NAO JO UOMBIFUSIUOD 3S0I0NS PUe d38 J[NAO JO $100UF ‘T dqe],



160

28A» 56 A7TH)ETIZ% L, AAELKLH00FEER) D
¥409% MR LIz, F72, SAKCEBRLL-ERAIC &
ZERB L OIERTERIC LY 2 s BRBEES L,
FER TR0 B M4 )i, BEHuz112MHE, 2o+
OEFHIT263ETH Y, Lin-T, EHBETRIZ
2.35fA Lot BROEERR DI, EROE
HICTH LR IVTHEGH I I OERSDTHE
BN RERERET 5 &, IR 51.4 % (257/
500 TthzefBlank, LizdoT, BEIED
O 0 EOEHEBER NS & LT, NERETHE 1.
1% (51.4x0.235) L EH & iz, —F, ThEiEile
NREL 7- BEN O H L IETFHROME v WTtiTo 7z
REFHBOBER, RIEFRRIN6ET% THo7:, Lok
Byo, HEMOEEEEERIFS 1%(12.1X0.67) 2 H
Hanr,

(2) HEREOHBFNER

BRENEEC LY, BETOROFEEAT — VI,
EHE OB IVCITHECRESTHIED 2w iIZH
HSBURHREETH D, HHZ2 HEOUE OBE

XD, %24 HE CRYEIERRIRIZ s Tw3 &2

L 2E S 9 k7% - 72 (Fig. 2),

(3) HFHEEICLIEEER

W 10,17 8L U 24 HHOMHEEC BT 24K
BRIz 72 h 0~10%, 20~T70% & L 18 60~85% T
B (Table 1), wWTFhov s FEEOEMTY, XD
EBOEAVZREOHEKEMENC WG CERR
KIFEZICE M, -7 (Table 2), BHiD s = EEE L &£
EREQBEE Iz DTk (Table 1, 2), #B8% 10 5 1O
17" EEORKEEBEL 2HEIR, ¥ aBBErEVIE
CPEERRIBEOEASA SN, UL, Mk
HHOMBEEECE ZOBRERD SNT, v a HEE
5% OB THEELL-BACEREESIR LSS
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RHRIEEIC L AEBR EEOER(EX)ZOWT, Z0
Tl % Table 3 127/ L7243, IR IETRISE
WEWTH, BEoy a HEENE VIR CEER OIS
DES IS WEABED S0, LeL, BoERE
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B

Fig. 2 Sections of ovules taken from fruits 17-(A)and 25-(B)days after full-bloom.
Arrows indicate pro-embryo consisting of several cells- (A)and early globular embryo

-(B). Bar=100 pym.

Table 2. Correlation coefficients of the data in Table 1.

T
L

N Sucrose concentration (%)
Correlation between
12 15 18 21 25
Ovule age and percentage of developing embryos  +0.996** 40.941*  +0.999** +0.933*  +0. 895*
Ovule age and percentage of germination +0.984** +0.996** +40.992** +0. 705 +0. 809
Ovule age and percentage of seedlings obtained +0.924*  +0.908* 40.952* 0.961**  4-0.987**
Ovule age (Days after full-bloom)
Correlation between
10 17 24
Sucrose concentration and percentage of developing embryos +0.953* +0.937* +0. 280
Sucrose concentration and percentage of germination +0. 878 +0. 767 +-0. 725
Sucrose concentration and percentage of seedlings obtained +0. 864 +0.976** +0. 521

* significant at 5 % level,

** gignificant at 1 94 level.
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Table 3. Effects of ovule age and sucrose concentration of ovule culture medium on the
average length of cultured ovules and embryos therein of the apple rootstock

Marubakaidou ‘Morioka-seishi’.

Sucrose concetration (%)

Ovule age
(Days after full-bloom) 12 15 18 21 25
ovule length (mm)
10 2. 66 2. 359 2. 382 2.08°8 1.92¢
17 3. 42¢ 3. 314 3.07° 3. 06° 2.97°
24 4. 43¢ 4. 26 4,212 4.03°% 4.01°
embryo length (mm)
10 - 0. 70° 1. 304® 1. 002 0.90°
17 2. 422 1. 4598 1. 7298 1. 5926 1. 284®
24 2. 54¢ 2. 69 2. 052 2. 40 2.079°

Ovule length was recorded after 110 days of culture. Values in the same row that and not
sharing the same letter are significantly different (Duncan’s multiple range test).

Fig.3 A seedling of the apple rootstock
Marubakaidou ‘Morioka-seishi’ estab-
lished in vitro after 50 days on germina-
tion medium. Bar=2 cm.
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Summary

Efficient Acquisition of Apple Rootstock Seedlings by In Vitro Ovule Culture

Tomo OoMIiYA* and Aiya ISHIHARA**

Faculty of Agriculture, Iwate University, 3-18-8 Ueda, Morioka, Iwate 020, Japan
* Current address: Tuakikawa Awimal Husbandrg Experiment Station of Hokkaido, 735-1 Higashi-Takik-
awa, Takikawa, Hokkaido 073, Japan

** Current address: 3-25-8 Motomachi, Urawa, Saitama 336, Japan

Seedlings of the apple rootstock Marubakaidou ‘Morioka-seishi’(Malus prunifolia Bork.var. ringo
Asami) were efficiently obtained by iz vitro ovule culture. Ovules with placenta and core tissue segment
were taken from open-pollinated fruits of various mature stages(10,17 or 24 days after full-bloom)and
cultured on modified Nitsch’s(1969) media containing various concentrations of sucrose(12 to 25%)in the
dark. After 110 days, developing embryos were excised from the cultured ovule and transferred to half-
strength LS medium containing 1 mg// BA and 2 mg// GA, under continuous illumination for germination.
Frequencies of both embryo development in the cultured ovule and seedling formation increased as more
mature fruits were used. Seedlings were obtained most efficiently (5096) when ovules containing early
globular embryo (24 days after full-bloom)were cultured on the medium with 159 sucrose. However, few
seedlings were obtained from immature ovules containing proembryo when cultured on the media with 21

or 259% sucrose.



