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Abstract: An effective micropropagation system for Liriodendron mlipifera L via somatic embryogenesis was
established using immature seeds. Immature seeds from five individual trees were bisected longitudinally and cultured
on two basal media (MS and BS5) containing different combinations of 2,4-D and TDZ to induce callus and
embryogenic tissue under light (40 umol m2s™', 16 hr/day) or complete darkness at 25+ 2°C. There was no distinctive
difference on callus and embryogenic tissue induction between the two basal media with PGRs. Optimum culture
medium appeared to be MS medium supplemented with 1.0 mg/L. 2,4-D and 0.01 mg/L. TDZ plus 3% sucrose. Non-
embryogenic callus induction rate was not significantly different among the genotypes. However, the embryogenic
callus induction frequency differed greatly by the genotypes ranging from 55% to 72% when cultured in the dark.
Generally, the cultures maintained in the dark tended to show normal somatic embryo development as well as
embryogenic tissue formation and this was confirmed by histological examination. Above results suggest that a proper
selection of mother tree and dark culture condition are necessary to optimize somatic embryogenesis system of
Liriodendron mdipifera.
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Table 1. Effect of light on callus formation from immature seeds
of L. tulipifera by mother trees

Light (16 h/day light) Dark
Mothertree No.of  No.ofcalli ~ No.of  No.ofcalli
explants*  induced (%) explants*  induced (%)
1 985 318(32.3) 997 335(33.6)
2 661 2H (31.9) 670 206 (30.7)
3 512 193 (37.7) 654 266 (40.7)
4 683 254 (37.2) 493 178 (36.1)
5 658 213 (32.4) 318 114 {35.8)
Average 237.8 (34.3) 219.8 (35.4)

#The explants were cultured on MS medium with combinations of
2.4.D and TDZ. Culture period was 4 weeks.

Table 2. Effect of genotypes and light on formation of embryogenic
tissue and somatic embryos cultured in MS medium for

8 weeks
Light (16h/day light) Dark
Mother ¢ . o ;
iTee o e‘mt?ijo No. of somatic b embryo No. of somatic
genic tissue embrvos® genic tissue embryos™
formation Y formation e
1 0.9 3[54+22 6.0 559+ 85
2 1.4 368£29 16.5 62.9+10.1
3 31 424+3.6 312 721+ 90
4 24 367436 24.2 65.3+11.8
5 23 39.0+3.2 27.2 662+11.3
Average 20 38.1£3.0 20.1 645+ 92

#Number of somatic embryos/g fresh weight {mean£S.E).
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Figure 1. Somatic embryogenesis and plantlet regeneration of L. fulipifera L. A-Embryogenic tissues showing yellow in color; B-Somatic
embryos induced from the embryogenic tissue; C-Normally germinating somatic embryos cultured in darkness; D-
Abnormally germinating somatic embryos cultured in light (40 1m0l ms7, 16 h/day); E-Converted plantlets showing various

cotyledon shapes (bar equals 2 cm).
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Table 3. Frequency of normal and aberrant somatic embryos
developed on MS medium in light and dark culture
conditions

Culture condition

Morphological characteristics*

Light Dark
Normal shape embryos with two cotyledons (%) 34.0 (%) 65.0
one cotyledon 15.0 8.0
multi cotyledons 7.0 4.0
Abnormal shapes of fused embryo 17.0 10.0
embryos i
cotyledon necrosis 14.0 8.0
root-tip necrosis 13.0 5.0

*The examination of morphological characteristics was conducted
when the torpedo-shaped embroys were observed after 4 weeks of
transferring the globular embryos.
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Figure 2. Anatomy of twe representative callus types induced
from immature zygotic embryos of L. fulipifera. (A)
Embroygenic cell clumps constituted with dense
cytoplasmic cells and (B) non-embryogenic callus with
vacuolated cells (B). Bar equals 10 yum,

Figure 3. Anatomy of an early stage somatic embryos of L.
tulipifera. Globular embryo formed after 10 days of
culture (A), heart-shaped embryo after 15 days of
culture (B) and an embryo showing enmeristematic cell
after 30 days of culture (C). Bar equals 100 pm.
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Figure 4. Normal (A) and various abnormal types (B-F) of
somatic embryos occurred in embryo germination (A-
Normal somatic embryo with well expended two
cotyledons.; B-single cotyledon embryo; C-multi cotyledon
embryo without root development; D-fused cotyledon
embryo; E-cotyledon necrotic embryo; F-cotyledon
and root-tip necrotic embryo)

Figure 5. Histological observation of normal and abnormat
somatic embryos occurred in embryo development (A-
Normal shape somatic embryo with symmetric
cotyledons; B-single cotyledon embryo; C-multi
cotyledon embryo; D-root-tip necrotic embryo; E-
asymmetric cotyledon embryo).
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