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culture vessel

filter paper

hole for supporting
an incubated ovule

resinous matte soaked
with MT liquid medium

Fig. 1 Immature ovules were cultured on the resinous matte soaked with Murashige and

Tucker (1969) liquid medium.
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Fig. 2 The growth of cultured ovules was significantly affected by the cultural temperature.
The development of ovules was favorable at 25°C (middle) and 30°C (right), but was
seriously inhibited at 20°C (left) in the case of ‘Maltese Blood’ orange.

[Scale bar=3. 0 mm]
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Table 1. Effect of cultural temperature on in vitro Citrus ovule development.

Cultural No. of Di?metﬁr of
1ti t t i
Cultivar emp(g&a; ure cultured ovules*! viable ovules*? (%) g?azg? (ggr;lc
‘Maltese Blood’ 20 150 29 (19.3) 2.3£0. 3%
orange 25 150 107 (71.3) 6.8+0.3
30 148 63 (42.6) 3.3£0.3
‘Duncan’ 20 50 9 (18.0) 0.940.2
grapefruit 25 49 24 (48.9) 3.5+0.4
30 49 25 (51.0) 3.6+0.4

*1

*2

*3

*4

Ovules were collected aseptially at 30 days after pollination and initially cultured on
Murashige and Tucker (1969) medium.

Viable ovules were estimated at 70 days after inoculation.

Polyembryonic mass was originated from the ovule.

Mean=+S. E.

Fig. 3 Some embryos developed from the cultured ovule at 25°C (middle) and 30°C (right), while few
embryos developed at 20°C (left) in the case of ‘Maltese Blood’ orange.
[Scale bar=3. 0 mm]

Fig. 4 Seedlings differentiated from the cultured ovules in the case of ‘Maltese Blood’ orange.
Some of them had trifoliate leaves (right), and the others had monofoliate ones (left). Those
seedlings with trifoliate leaves were considered to be hybrids.
(Upper right corner shows the leaf in each.)
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Table 2. Effect of cultural temperature on i vitro hybrid
(‘Maltese Blood’ orange X trifoliate orange) production.

Cultural No. of seedlings*!
temperature Having monofoliate*®> Having trifoliate**
) Total leaves (%) leaves (%)
20 11 11 (100. 0) 0(0.0)
25 564 564 (100. 0) 0(0.0)
30 177 153 ( 86.5) 24 (13.5)

*1 About 150 ovules were initially cultured on Murashige and

Tucker (1969) medium in each cultural temperature, and sub-
cultured every 25 days. After 70 days in culture, 29, 107 and 63
ovules were viable at 20°C, 25°C and 30°C respectively (Datas
were shown in Table 1). At 135 days after inoculation, seedlings
were counted and assessed by investigation of the leaf morphol-
ogy.

Seedling having monofoliate leaves shows to be nucellar.
Seedling having trifoliate leaves shows to be zygotic.

*2

*3

Table 3. Effect of cultural temperature on i vitro hybrid (‘Dun-
can’ grapefruit X trifoliate orange) production.

Cultural No. of seedlings**
temperature Having monofoliate*> Having trifoliate*?
O Total leaves (%) leaves (%)
20 3 3 (100.0) 0(0.0)
25 190 188 ( 98.9) 2(1L1D
30 139 124 ( 89.2) 15 (10. 8)

*1 About 50 ovules were initially cultured on Murashige and Tucker

(1969) medium in each cultural temperature, and subcultured
every 25 days. After 70 days in culture, 9, 24, and 25 ovules were
viable at 20°C, 25°C and 30°C respectively (Datas were shown in
Table 1). At 135 days after inoculation, seedlings were counted
and assessed by investigation of the leaf morphology.

Seedling having monofoliate leaves shows to be nucellar.
Seedling having trifoliate leaves shows to be zygotic.

*2

*3
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Summary

Hybrids Obtained through Artificial Regulation of
Citrus Polyembryogenesis by In Vitro Ovule Culture
under the Condition of High Ambient Temperature

Minoru IKEDA* and Masao YOSHIDA

Division of Science of Biological Resources, The Graduate School of Science and Technology,
Kobe University, 1-1 Rokkodai-chou, Nada, Kobe, 657 Japan
*Current address: Shionogi & Co., Ltd., Aburahi Labovatories,
1405 Gotanda, Koka-chou, Koka-gun, Shiga, 520-34 Japan

The effect of cultural temperatures on Citrus polyembryogenesis through in vitro ovule culture was
studied. Ovules of sweet orange [Citrus sinensis (L.) Osbeck] previously hand-pollinated with trifoliate
orange [Poncirus trifoliata (L.) Raf.] were collected aseptically at 30 days after pollination, and cultured
on Murashige and Tucker (1969) basal medium supplemented with 10 mg-liter' adenine and 400 mg-
liter~! malt extract. The ovules were subcultured every 25 days. The growth of ovules was significantly
affected by the cultural temperature. The development of ovules was favorable at 25°C and 30°C, but was
seriously inhibited at 20°C. Many embryos were subsequently differentiated from the ovules at 25°C and
30°C. When the embryos were transplanted to the basal medium containing 1 mg-liter~* gibberellic acid
(GA,), they eventually grew into seedlings. Some of them had trifoliate leaves, and the others had
monofoliate ones. After 135 days in culture, seedlings with the trifoliate leaves appeared in high frequency
at 30°C. Those seedlings were considered to be hybrids. It was, consequently, suggested that Citrus hybrids

could be obtained efficiently by # vitro ovule culture under the condition of high ambient temperature.



