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Abstract

Conditions for somatic embryogenesis and plant regeneration from stem tissues of Euphorbia pulcherrima were esta-
blished. Explants from leaf, petiole, stem were examined for their embryogenesis on MS solid medium supplemented
with plant growth hormones in combination at various concentrations. From leaf or petiole explants, callus was indu-

ced well but never proceeded to the embryonic stage in our expermental conditions. From stem explants, however,

multiple shoots following callus induction emerged in about 6 to 8 weeks on MS agar medium supplemented with
1.5 mg/L of benzyladenine. Upon transfer, roots were developed on hormone-free MS solid medium.
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Introduction

Poinsettia (Euphorbia pulcherrima L.), as a multi-flo-
wered ormamental plant, is very popular throughout the
year, especially welcome during christmas season®. At-
tempts to establish new plants with improved characte-
ristics have been continuously excercised to many eco-
nomically valuable plant species by the method of tra-
ditional breeding or somatic embryogenic tissue culture.
The latter is understood to be more convenient and ea-
sily practicable even though a disadvantage of genetic
variation observed from in vitro cultured cells, tissues
and regenerated plants shoud be overcome. Classical
breeding efforts have stabilized new poinsettia cultivars
especially in terms of varied colours of bracts (modified
leaves) from red to white. For the improvement of poi-
nsettia cultivars by tissue culture method, however, lit-

tle has been reported so far ; this may be due to diff-
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iculties in direct somatic embryogenesis from poinsettia
explants even though embryonic liquid culture using ca-
llus derived from shoot tips was reported for large-scale
plant propagation and confirmed for their genetic stabi-
lity>. For feasibility in this study, poinsettia regenera-
tion via direct somatic embryogenesis has been tested
for different parts of explants of poinsettia such as pe-
tiole, stem and leaf. Poinsettia was purchased from a lo-
cal plant farm and maintained in the green house condi-
tion. For plant tissue culture, leaves-attached stem ma-
terials in length of 5 to 10 cm were collected in a bea-
ker containing sterile water and left overnight for the
removal of white milky sap from the cutting sites. The
samples were vigorously agitated in detergent-added ste-
rile water for 10 min and then washed with sterile wa-
ter several times. For surface sterilization, the washed
explants were immersed in 70% ethanol for 1 to 2 min,

rinsed with sterile distilled water, immersed in 5% com-
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Fig. 1. Multiple shoot formation from poinsettia stem explants.
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mercial bleach (Yuhanrox) solution for 15 min, and fi-
nally rinsed with steril water several times. The plant
materials were cut into 5 mm-length tissues of leaf,
stem from internode (SFI) or from nodal section (SFN),
or petiole. These explants were tested for their somatic
embryogenesis in the condition of MS agar medium®
supplemented with plant growth hormones (PGH) such
as benzyladenine (BA), 2-isopentenyl adenine (2-iP), 2,
4-dichlorophenoxyacetic acid (2,4-D), or naphthalenea-
cetic acid (NAA). As a cytokinin, BA or 2-iP was supp-
lemented in the range from 1.0 to 2.5 mg/L ; as an au-
xin, 2,4-D or NAA in the range from O to 1.0 mg/L.
PGH was combined to add to the MS medium as fol-
lows ;s BA or 2-iP alone, BA+2,4-D or NAA, 2-iP+2.4-
D or NAA. From most leaf, SFI or petiole explants, cal-
lus was formed well when supplied with high cytokinin
(1.5—2.5 mg/L) in combination with low auxin (0.1—
0.5 mg/L), but failed to show embryonic organogenesis
during the period of following 16 to 20 week subcul-
ture. Hairy root structures could be observed if leaf ex-
plants were placed in the conditions supplied with low
cytokinin (<1.5 mg/L) in combination with high auxin
(>0.5 mg/L). Therefore, under the experimental condi-
tions tested, simultaneous supplement of cytokinin and
auxin was concluded to be undesirable for somatic em-
bryogenesis of poinsettia explants. Next, BA or 2-iP
alone (0.5—2.5 mg/L) was tested for each type of ex-
plants, and the best results could be obtained from stem
explants treated with BA at the concentration of 1.5
mg/L. The result is shown in Fig. 1. Following callus
emergence (Fig. 1-A) in about 4 to 6 weeks from stem
explants, multiple embryonic structures (1-B) were
emerged through 6 to 8 weeks, and finally developed
into mature leaf structures (1-C). The frequency of

shoot formation from stem explants was less than 5%
of total number of stem explants tested. Other types of
explants under the same PGH conditions never develo-
ped embryonic structures. SFN explants were usually
shown to develop normal shoots due to their axillary
buds under the condition of high cytokinin/low auxin
or cytokinin alone in the media. Interestingly, callus in-
duced under the condition supplemented with BA and
2,4-D (1.5 mg/L and 0.1 mg/L, respectively) was de-
veloped after 8 to 10 weeks into multiply-emerged em-
bryo-like structures. This may suggest an alternatively
practicable way for somatic embryogenesis.

In summary, the regenerated poinsettia plants were
developed by tissue culture from stem explants on MS
medium supplied with 1.5 mg/L of BA. Even though
the regeneration frequency was not high, this established
condition may first open an easy access to poinsettia
breeding industry besides embryogenesis from shoot-tip
derived suspension cultures®.
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