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Fig. 1 Inserting a micropipette into the ovule from the micropylar region of embryo sac to
excise a piece of zygotic embryo tissue as a source of explant for in vitro culture.
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Fig. 2 Callus induced from the excised tissue
cultured on Murashige and Tucker (1969)
basal medium supplemented with BA and
NAA.
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Fig. 3 Yellowish-white and friable embryogenic
callus induced from the excised tissue
cultured on the medium i vitro.
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Fig. 5 The embryoids developed into cotyle-
donary embryos, and germinated with
viability.

(Ce: cotyledonary embryo, Ec: embryonic
cluster) [Scale bar showes 3. 0 mm]
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Fig. 4 Many somatic embryoids emerging from the callus.
(Ec: embryonic cluster, Ed: embryoid) [Scale bar showes 3. 0 mm]



Fig. 6 F, hybrid seedlings having trifoliate
leaves proliferated.
Arrow head indicates trifoliate leaves.
[Scale bar showes 3. 0 mm]
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Table 1. Effect of hormonal supplements to basal culture medium on callus induction, embryoid develop-
ment, and F; hybrid (Maltese Blood orange X trifoliate orange) clone production.

ggg&lg&lg?g; No. of explants*? No. of proliferated plants*®

(mg-17") primary  callus*®* ‘embryoid** total havinig monofoliate*® having trifoliate*”
BA NAA cultured induced developed eaves(%) leaves (%)

0 0 20 1 0 0 0( 0.0) 0(0.0)

0.1 0 20 4 3 7 6( 85.7) 1(14. 3)

1.0 0 20 9 6 16 16 (100. 0) 0(¢0.0)

50 0 20 11 8 23 22( 95.7) 1( 4.3)

0.1 0.1 20 3 2 3 3(100. 0) 0(¢ 0.0)

1.0 0.1 20 7 4 14 12( 85.7) 2(14.3)

5.0 0.1 20 6 3 11 6( 54.5) 5(45.5)

*1Various concentrations of BA and NAA were supplemented to Murashige and Tucker basal medium in the
primary culture.

*2[mmature ovules of ‘Maltese Blood’ orange were pre-cultured for 3days, and then a piece of zygote tissue
was excised from each ovule as culture explant by using a micropipette for iz vitro culture.

*3Callus was induced from the explant at about 30days after inoculation (30DAI), and multiplied at about
60DAL
Some were yellowish-white friable callus, the others were white-washy ones. No. of explants which formed
callus was counted at 60DAL

*Some embryoids were developed from the yellowish-white friable callus. No. of explants which developed
embryoid via callus formation was counted at 95DAIL

*Some plants proliferated from the explants via callus formation. No. of proliferated plants was counted at
148DAL

*6Proliferated plants having monofoliate leaves showed to be nucellar one.

*7Proliferated plant having trifoliate leaves showed to be zygotic one.
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Summary

In vitro Clonal Propagation of F, Hybrids
via Callus Formation from Zygotic Embryos
in Polyembryonic Citrus

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 Laboratories,
1405 Gotanda, Koka-chou, Koka-gun, Shiga, 520-34 Japan

The possibility of clonal propagation from zygotic embryo callus was investigated. Ovules of polyem-
bryonic ‘Maltese Blood’ orange [Citrus sinensis (L.) Osbeck] previously hand-pollinated with trifoliate
orange [Poncirus trifoliata (L) Raf.] were picked out aseptically from young fruit at 78 days after
pollination. Inserting a micropipette into the ovule from the micropylar region of the embryo sac, a piece
of zygote tissue was excised as a source of explant. The explant was cultured on Murashige and Tucker
(1969) basal medium supplemented with various concentrations and combinations of 6-benzylaminopurine
(BA) aud g-naphthaleneacetic acid (NAA). Regenerative callus was subsequently induced. The callus was
transferred onto a medium containing 400 mg-liter—! malt extract and 10 mg-liter—! adenine. Adventitious
embryoids readily arose. The embryoids eventually grew into mature embryos which successfully resulted
in entire plantlets after transplantation onto a medium containing 1 mg-liter—* gibberellic acid (GA;). The
ovule was cultured on a medium containing 5. 0 mg-liter~* BA and 0.1 mg-liter ! NAA to induce the
callus, and many plantlets with trifoliate leaves appeared. Those plantlets were, consequently, considered
to be F, hybrid clones.



