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THROUGH SOMATIC EMBRYOGENESIS IN CYCLAMEN
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Abstract

The effect of CO, enrichment (3000 ppm) on somatic embryogenesis in cyclamen was investigated. No signifi-

cant difference between the growth of callus under CO, enriched and normal conditions was observed. However, the

calli induced under a CO, enriched condition formed the largest number of somatic embryos after subculture under

the same CO, condition. The effect of CO, enrichment on in vitro germination of somatic embryos was also exam-

ined. Larger number of plantlets with leaves and roots were observed in somatic embryos cultured under a CO, en-

riched condition than under a natural condition. These results suggest the possibility of CO, enrichment being one of

the useful treatments for in vitro plant regeneration through somatic embryogenesis in cyclamen.
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Introduction

In usual, commercial cyclamen cultivars are propagated by
seeds. However, development of effective vegetative propaga-
tion methods has been desired, since it is difficult to fix their
genetic characteristics by inbreeding due to inbreeding de-
pression " Because cyclamens do not form daughter tubers,
micropropagation has been considered as a moderate and ef-
fective method of vegetative propagation. In addition, somatic
embryogenesis is one of the effective methods for micro-
propagation, because of the great potential of multiplication(2>

Many reports on the somatic embryogenesis of cyclamens
are available *"” . Berardi and Marino "’ reported the effect
of CO,, O, and ethylene concentrations in culture vessels on
somatic embryogenesis of cyclamens on a solidified medium.
Hohe et al. reported the effect of CO, accumulation on the
somatic embryogenesis in the suspension culture of cyclamen.
However, the effect of CO, enrichment by using gas-perme-
able culture vessels on somatic embryogenesis of cyclamens
has not yet been examined. The effect of CO, enrichment on
plant regeneration through somatic embryogenesis in cycla-

mens was examined in the present study.

Materials and Methods

Effect of CO, enrichment on somatic embryogenesis

In vitro plantlets of cyclamen (Cyclamen persicum Mill.)
were used as plant materials. All plantlets were obtained from
a F, plant (‘Anneke’ X ‘Pure White') through somatic
embryogenesis. Cube-shaped sections (about 2 mm in length)
were resected from tubers of plantlets, and were used as ex-
plants. Murashige and Skoog (MS) medium 7 with 5.0 uM
2,4-dichlorophenoxyacetic acid (2,4-D) , 0.5 uM kinetin,
6.0% (w/v) sucrose, and 0.2% (w/v) gellan gum was used
for the callus induction from explants, and the medium with-
out 2,4-D and kinetin was used for embryoid formation from
callus. All media were adjusted to pH 5.8 before autoclaving.
Explants or calli were cultured on the media in 200 mL glass
bottles with caps made of polymethyl pentene with a 3 mm di-
ameter hole fitted with a filter (MiliSeal, Japan Milipore Ltd.,
Japan) . These cultures were placed in CO,-enriched (3000
ppm) or non-enriched (natural; control) culture rooms, and
were maintained at 25°C in the dark for both callus induction
and embryo formation. Explants were cultured for four weeks
for the callus induction, and then the calli were transferred
to the medium for the embryoid formation and were cultured
for eight weeks. Before transferring, the calli were weighed.
Twenty explants were used for each treatment, and two repli-

cations of the experiment were carried out.
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Effect of CO, enrichment on germination of somatic embryos
Somatic embryos (about 1 mm in diameter) obtained
from in vitro clone plantlets of a F, plant (‘Anneke’ X ‘Pure
White’) were used as explants. Embryos were derived from
the same plant. Explants were cultured on a 1/2 MS medium
with 3.0% (w/v) sucrose and 0.25% (w/v) gellan gum in
500 mL glass bottles with caps with a 3 mm diameter hole
fitted with a filter (MiliSeal, Japan Milipore Ltd., Japan) .
The media were adjusted to pH 5.8 before autoclaving. These
cultures were placed in chambers with or without CO, enrich-
ment (3000 ppm) . In a chamber with CO, enrichment, CO,
concentration was maintained with an infrared CO, controller
as reported by Tanaka et al. “¥ Both chambers with and with-
out CO, enrichment were placed in a culture room at 20°C.
Eighty explants were cultured in the dark for four weeks, and
then were cultured under a 16-h photoperiod (about 34 pmol

m” s’l) .

Results and Discussion

Almost all explants both with and without CO, enrichment
formed calli, whereas the size of calli varied depending on ex-
plants (data not shown) . No significant difference of callus
growth on a solidified medium between explants cultured with
CO, enrichment and without CO, enrichment was recorded
(Fig. 1) , while Hohe et al. °’ reported CO, accumulation
inhibited the cell growth in a suspension culture of cycla-
men. This difference may be due to the difference of culture
methods as well as the genotype of explants, as explants in the
present study were exposed to CO,-enriched air on a solidified
medium at all times.

The effect of CO, enrichment on embryoid formation was
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Fig. 1  Effect of CO, enrichment on the callus growth of
cyclamen F, (‘Anneke’ X ‘Pure White') after four
weeks of a primary culture. Bars indicate standard
error (n=2) .

obvious (Table 1) . The calli induced under a CO,-enriched
condition formed larger number of somatic embryos than calli
induced without CO, enrichment, as Hohe et al. = reported
that regeneration ability of cell suspensions in cyclamens af-
ter a culture in bioreactors with CO, accumulation was better
than cell suspensions after culture in bioreactors without CO,
accumulation. The greatest number of somatic embryos were
recorded when calli induced under a CO,-enriched condition

were cultured with CO, enrichment in subcultures.

Table 1. Effect of CO, enrichment on the formation of so-
matic embryos in F; (‘Anneke’ X ‘Pure White')
cyclamen.

CO, enrichment Percent explants No. of somatic

forming somatic  embryos per

Primary culture  Subculture

embryos explant’
+ + 90 190.3+33.0
+ - 70 101.4+22.7
- + 75 87.2%+18.0
- - 65 65.1+ 5.1

“Mean number * Standard error (n=2) .

The CO, enrichment was also effective for germination of
somatic embryos (Table 2) . It is natural for embryoids to
form both shoots and roots for the normal development and
growth of the plant. Larger number of plantlets with leaves
and roots were formed from somatic embryos cultured under
a CO,-enriched condition than those cultured without CO, en-

richment.

Table 2. Effect of CO, enrichment on the germination and
growth of somatic embryos in F; (‘Anneke” X ‘Pure
White’) cyclamen.

No. of plants with

CO, enrichment ~ No. of explants
Leaves and roots Leaves  Roots

+ 80 14 14 57
- 80 4 7 62

Berardi and Marino *’ reported that growth of embryo-
genic calli and formation of embryoids from calli in tightly-
closed culture vessels, which accumulate CO, and ethylene,
were inhibited somatic embryogenesis of cyclamens on a
solidified medium. They also reported that CO, and ethylene
did not accumulate in gas permeable culture vessels. Culture
vessels used in the present study had gas-permeability by a
filter, whereas CO, concentration around vessels was enriched
to 3000 ppm. Therefore, results of the present study indicate a
possibility of ethylene in culture vessels being a main inhibi-

tor of callus growth and embryoid formation in somatic
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embryogenesis of the cyclamen.

Results of the present study suggest that CO, enrichment is

useful for in vitro plant regeneration through somatic embryo-

genesis on a solidified medium in cyclamens, whereas it is not
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