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In the genus Lilium, interspecific hybridization has been conducted for producing novel cultivars,
and various embryo-rescue techniques, for example, embryo culture*®, ovule culture*®, ovary
culture®®, and ovary-slice culture'~® have successfully been applied to overcome post-fertilization
barriers of cross incompatibility. Although, among these techniques, embryo culture has been
employed most frequently, it requires highly skilled manipulation to deal with a small embryo, and
hardly be applied to very young embryos. In the present study, a comparison of several embryo-
rescue techniques was made in order to establish a simple and efficient method for obtaining
seedlings from young embryos in Lilium formosanum Wallace.

Ovaries of L. formosanum havested 10, 20, 30 and 40 days after self-pollination were surface-
disinfected with 70% ethanol for 1 min. and then with a commercial bleach solution containing
1. 8% chlorine for 10 min. followed by 3 rinses with sterilized distilled water. Ovary-slice disks were
prepared by cutting ovaries transversely into slices 5 mm thick. Ovules were excised from ovaries
with or without placenta, and embryos were picked up under a dissecting microscope. Four
different explants, embryq, ovule, ovule with placenta, and ovary-slice disk, were placed on a
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Fig.\l Longitudinal sections of ovules 10-(A), 20-(B), 30-(C), and 40-(D)days after
self-pollination. Bar=0. 1 mm.
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medium containing major salts of B5”, minor salts of Murashige and Skoog® at half strength, amino
acids of Prakash and Giles?, 0.1 mg/!/ g-naphthaleneacetic acid, 5% sucrose and 0. 7% agar, and
adjusted to pH 5. 7. Cultures were maintained at 25°C in the dark. Examination of serial longitu-
dinal sections of ovules showed that ovules sampled 10 and 20 days after pollination contained two
-celled (below 0.1 mm in length)and four-celled(ca. 0. 1 mm in length) pro-embryos, respectively
(Fig. 1-A, B). Ovules 30 and 40 days after pollination had embryos ca. 0. 3 mm and ca. 1. 6 mm in
length, respectively (Fig. 1-C, D).

Seedling production by four different embryo-rescue techniques at various times after self-
pollination is summarized in Table 1. Embryos 10 and 20 days after pollination were too small(ca.
or below 0.1 mm in length)to be excised, and therefore, it was impossible to apply embryo culture
for these young embryos. It has already been reported that the smallest size for successful embryo
culture in L. longiflorum was a length of 0. 3mm®. In all culture techniques, percentage of seeding
production increased as days after pollination at the time of culture increased. Over 509% of
embryos 30 and 40 days after pollination could be rescued by employing all four techniques.
Seedlings could be obtained from embryos 10 days after pollination by using three embryo-rescue
techniques, ovule, ovule with placenta and ovary-slice cultures(Fig. 2), although their frequencies
were relatively low (below 5%). Although Hayashi ef @/.!” has already rescued embryos 20 days
after pollination by employing an ovary-slice culture technique in L. formosanum, to our knowl-
edge, this is the first report on successful production of seedlings from very young embryos 10 days
after pollination in the genus Lilium. Among these three techniques, ovule with placenta culture
seems to be most practical for rescuing young embryos, since, as in the case of embryo culture,
ovule culture requires more complicated manipulation especially when young materials are used,

" Table 1. Difference in percentage of seedling production among different embryo-rescue techniques
in L. formosanum**.

Days after Ovule with pla-

pollination Embryo culture Ovule culture centa culture Ovary-slice culture
10 —*2 4.2 4.9 2.6
20 — 50.0 52.9 28.6
30 53.3 84.6 79.0 82.1
40 100. 0 98.1 84.3 89.7

*! Percentage of seedling production: (No. of germinating embryos)/(No. of cultured embryos) X 100(%).
Data were recorded 3 months after pollination.
*2 Embryo culture could not be employed since embryos were too small to be excised.

Fig.2 Seedling production from young embryos 10 days after self-pollination by employing an
ovule with placenta culture technique.
Bar=2 cm.



319

and since bacterial or fungal contamination was frequently observed in ovary-slice culture (data not

sho

wn). In addition, ovule with placenta culture can handle a relatively large number of embryos

at once.

In the present study, a simple method for obtaining seedlings from very young embryos was

established in L. formosanum by employing an ovule with placenta culture technique. This method

may be applicable for producing novel cultivars from crosses between distantly related species in

which death of hybrid embryos occurs at a very early stage.
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