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Table 1. Embryo development and callus formation through in-ovulo embyo culture of
seedless grapes on 1/2 MS liquid medium containing various plant hormones and
active carbon (120 days after culture).

Cultivar Mukaku shiro Himrod seedless Monukka Campbell early

Treatment  Jun. 8 Jun. 15 Jun. 8 Jun. 15 Jun. 8  Jun. 15 Jun. 8 Jun. 15

GAs 0 % 3.2 0 0 0 0 0 1.4
(2mg/l) 0) k=% (0) (0) (0) (3.8) (7.5) (11.5) (20.8)
NAA 0 0 0 0 0 0 0 0
(Img/l) (13.9) (7.6) 8.2) (7.8) (5.4) (8.7) (10.5) (19.2)
ABA 0 0 0 0 0 0 0 0
(5 mg/l) (0) (0) (0) (0) (0) 0 (8.9) (12.9)
BA 0 2.3 0 3.8 3.7 0 0 0
I mg/l) (15.7) (18.2) (25.1) (20.1) (19.4) (12.3) (29.4) (38.5)
Charcoal 8.3 13.1 4.2 12.9 12.5 21.7 0.53 0.49
(0.1%) (4.7) (3.8) (2. 3) (5.7) (2.3) (5.0) (12.9) (22.6)
Control 0 2.6 0 0 0 4.8 0 0
(7.8) (8.9) 9.4) (7.2) 6.7) (12. 1) (17.2) (52.9)

‘Percentages of embryo development (k) and callus formation (k).
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Fig. 1. Effect of culture time on embryo formation
(120 days after culture).
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Fig. 2. In-ovulo embryo culture of seedless grapes.
A : Emergence of embryos from cultured ovule on 1/2 MS liquid medium with
active carbon (90 days after culturing). B : Various embryos from izn-ovulo embryo

culture (90 days after culturing).

C : Root formation from plantlet transferred

on 1/2MS agar medium. D : Shoot growth and shoot formation from plantlet on
1/2MS agar medium (180 days after culturing). E: Shoot growth and shoot for-

mation from plantlet transferred on vermiculite.
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Table 2. Internal morphology of ovules through in-ovulo embryo culture by paraffin sectioning.

Embryo Internal morphology of ovules.  Internal morpology of ovules Size of ovule
Cultivar develop- with developed embryos without developed embryos (mm)
ment

(%) Endosperm Nucellus Integument

Endosperm Integument Zygote

Diameter Length

Mukaku 4.9

shiro

Himrod 2.3 ” ” ”
seedless

Monukka 6.2 ” ” ”
Campbell 21.6 ” Devel. Devel.
early

Degen. Non-Devel. Non-Devel.

Degen. Degen. Non-Devel. 1.2 2.8
0.6)* (1.9)

” ” ” 1. 3 1, 8
0.7 (1.4

7 7 ” 1_ O 3, 7

. (0.8) (2.4)

” “ Devel. 2.9 4.1
@1 (3.4

* . The ovule size of primary culture.

Fig. 3. Longitudinal sections of ovules through in-ovulo embryo culture of
seedless grapes (120 days after culturing).
A : Monukka. B: Himrod seedless. C:Mukaku shiro. D :Campbell

early.
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Summary

Embryonic Development of Seedless Grape through in-ovulo Embryo Culture
Jin Wei WANG, Shosaku HoriucHi, Ryosuke MocHIOKA and Hiroshi KUROOKA

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

In ovulo embryo cultures were performed to obtain the seedlings in three seedless grape cultivars
(‘Himrod Seedless,” ‘Monukka,” and ‘Mukaku Shiro’) and the inside of the cultured ovules was
histologically observed. A 1/2 MS liquid medium containing 3% sucrose and 0.1% activated carbon
was optimal for the development of in-ovulo embryos. The addition of a plant hormone (GAs,
ABA, NAA, or BA) to the medium suppressed embryo development. The frequency of developed
embryos through in-ovulo embryo culture was the highest in ‘Monukka,” followed by ‘Mukaku Shiro’
and ‘Himrod Seedless” It was also the highest when the ovules were planted 2 to 3 weeks after
flowering. These embryos grew to normal plants after subculture onto the agar medium with the
same composition. Cytological observation about 4 months after the beginning of cultivation revealed
that the development and differentiation of embryos were noted but most of them were abnormal
and lacked cotyledons. The growth in endosperm, nucellus, or integument tissues was not observed.
The significance of in-ovulo embryo culture for breeding of seedless grape cultivars is discussed.



