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Effect of Sucrose and Supplementary Substances on the
Germination Ecology and the Seedling Growth of
Native Bletilla striata'
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ABSTRACT

The study was carried out to elucidate the effect of various medium, sucrose, peptone and tryp-
tone on the seed germination and seedling growth of Bletilla striata under in vitro culture. The
seedling growth after subculture were surveyed too. Sucrose increased the germination rate of B.
striata seeds by the concentration 10g/L onto the +MS medium. Its rate was 5.45% and about 2
times higher than that of control. The supplement of tryptone or peptone didn't affect the seed
germination. The dark conditons was superior to light onto Hyponex media in germination rate of
B. striata, but the seedling growth without light was poor. The more sucrose contents, the more
root length and fresh weight of B. striata seedlings. The root length and fresh weight were 3.0mm
and 4.7mg under the 30g/L of sugar concentration. The roots were not developed in control. It
seemed that the Hyponex media including tryptone 2g/L was very proper media for seed germina-
tion of Bletilla striata because of its relatively high germination rate and excellent early growth of
seedlings, especially its shoot length(3.1mm) and fresh weight (2.6mg) for 6 weeks. After subcul-
ture, the growth of B. striata showed much differences by the kinds of supplementary substances.
Peptone increased the leaf and root growth for the most part in comparison to any other sub-
stances. The fresh weight was 180mg and about 3 times higher than that of control.
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Introduction

Bletilla striata(Orchidaceae) is indigenous '

in the south regions of Korean pennisula and
its ornamental and economic values may be
increased in terms of landscaping plants.
Especially its flowers are very beautiful in
early spring and it is the only plant of
Orchidaceae to be possible in outdoor planti-
ng(Ahn and Lee, 1997). Now its natural
habitat were endangered to extinct by man
and it is necessary to develop the method of
multiple propagation. In general, it is propa-
gated by division and limited in multiplica-
tion and popularization to the common peo-
ples, who have difficulty to propagations by
means of aseptic germination for without
proper equipments and laboratory.

The germination of orchid seeds is affected
by many factors, i.e. nutrient composition, its
supplementary materials, the kinds of medi-
um, its concentration, culture period and cul-
tural conditions, etc. Orchid seeds are non-
embryonic and its germination and seedling
are heterotrophic, and do not grow beyond an
undifferentiated protocorm stage without
infection of an appropriate mycorrhiza in
nature (Ichihashi and Yamashita, 1977).
Thus these cultural conditions are the most
significant factors and always have to be con-
sidered. In previous papers, the authors

reported on the proportion of ions in medium
and the relationship between ionic treat-
ments and culture condition, i.e. sucrose and
charcoal concentrations, plant growth regula-
tors, etc.

The research was experimented to eluci-
date the effect of various medium, sucrose,
peptone and tryptone on the seed germina-
tion and seedling growth of Bletilla striata
under in vitro cultural environment. And the
seedling growth after subculture were sur-
veyed too.

Materials and Methods

Seeds of Bletilla striata Reichb. fil. were used
as a experimental materials. Seeds were collect-
ed at Hantaik Botanical Garden. located in
Yongin, Kyungkido, Korea, in November 1996.
Preserving in refrigerator at 5C, they were
trahsfered into a small glass bottle of 10X 2cm
in November 1997 and sterilized for about
5min., agitating with 2 percent sodium-
hypochlorite solution and then washed repeated-
ly with sterile distilled water. The seeds were
sown into sterilized petridish containing about
10ml of agar medium composed of various nutri-
ent solution. The petridish were wrapped and
transfered and incubated into a growth cham-
ber, of which cultural conditions were 25 tem-
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perature, 60% relative humidity, and 16 hours
photoperiods with fluorescent lamps (maxi-
mum 2,000 Lux).

The basic medium used in these experiments
were +MS(Murashige and Skoog basal salt
mixture, SIGMA) and Hyponex. To elucidate
the effect of sucrose on the germination of
seeds, 0, 5, 10, 20g/L of sucrose respectively
were contained into +MS. Before being addi-
tioned agar 7g/L. pH was adjusted to 5.7.
Peptone or tryptone as hydrolysate protein
supplemented to Hyponex medium to survey
their effect on the germination of seeds. The
supplementary concentrations were 0, 2, 5g/L
peptone or tryptone respectively to Hyponex
3g/L, sucrose 30g/L and agar 10g/L.
Aluminum foil covering the petridish were
used to compare between light and dark cul-

ture conditions of seed germination.
The percent germination were examined by

a microscopy(x40) on 10, 17, 24 day after
sowing. Protocorms with small leaves were
counted as germinated seeds. The fresh
weight of seedling was measured by chemical
balance on 40 days after sowing. At the same
time, the number of leaves, the number of
roots, leaf length, and root length of seedlings
were surveyed. Each treatment was repeated
five times.

Three months after in vitro sowing, the
seedlings were subcultured onto four different
medium. The basic medium were Hyponex
and additioned substances were yeast extract
(2g/L), trypton(2g/L) or peptone(2g/L). The
final growth survey was mesaured on 12
Mar. 1998.

Results and Discussion

The sucrose has increased the germination
rate of B. striata seeds until its concentration
up to 10g/L. Especially the seed onto the +
MS medium with sucrose 10g/L showed two
times as high as germination rate than the
seed. without sucrose in the early 10 days
(Table 1). Sucrose has been reported to play
an important role in the growth and devel-
opement of seedling of in vitro cultures as
energy sources(Arditti and Harison, 1977).
The seed germination of B. striata may be
dependent upon the concentration of sucrose
and its high concentration(above 20g/L)
injured the germination rate. As a rule, it
has taken 15~17 days for seeds of B. striata
to germinate in vitro. )

It was not showed a significant difference
among the treatments of yeast extract in +
MS medium in germination rate of B. striata
seeds. At the concentration of yeast extract
1g/L., the germination rate was highest of all
the treatments. The yeast extract is com-
posed of nitrogen and vitamin B and reported
to help the growing of seedlings. But it
seemed not to be necessary factor in seed
germnation of B. striata under this experi-
ment. Choi and Chung(1991) reported that
yeast extract had not affected on the seed
germination of Cymbidium goeringii. Hyponex
media showed two times as high as germina-
tion rate than +MS. Germination rate
responses to light was surveyed. The seeds
on Hyponex madia showed the highest germi-
nation rate under dark condition(0 hr pho-

Table 1. The effect of sucrose concentration on the germination of Bletilla striata

Percent germination(%)

Medium Sucrose(g/L)
10 days 17 days 24 days
0 1.82C* 2.08¢c 2.39¢
5 2.54b 3.81b 3.81b
+MS 10 4.00a 5.45a 5.45a
20 2.90b 5.09a 5.09a

“Duncan’ s multiple range test(5%)
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Table 2. The effect of light or dark culture condition on the germination of Bletilla striata for 25 days

after treatment
.
Hyponex(g/L)  Peptone(g/L)  Trypton(g/L) P‘ercent germination (%)

Light Dark
3 - - 12.6a” 22.8a
3 2 - 5.9b 8.8b
3 5 - 3.7bc 7.7b
3 - 12.8a 8.4b
3 - 5 6.3b 3.7c

*Duncan’ s multiple range test(5%)

- Table 3. The effect of peptone or tryptone on the germination of Bletilla striata in light condition

Percent germination(%)

Hyponex(g/L) Peptone(g/L) Trypton(g/L) 10 days 17 days 53 days
3 - - 10.9a* 11.8a 12.6a
3 2 - 3.3¢c 5.9b 5.9b
3 5 - 0d Oc 3.7¢c
3 - 5.1b 12.8a 12.8a
3 - 5 4.0b 6.4b 6.4b

2Duncan s multiple range test(5%)

toperiod) and its rate was 22.8% for 25
days(Table 2). Under light environment(16
hrs photoperiod), its rate was 12.6% and it
was superior to that of on MS. This coincided
with the results of Kang and S0(1990) and
they concluded that dark condition was poor
to the germination of Bletilla striata seed.
The addition of tryptone or peptone on Hyponex
media didn t increase the germination rate of the
seeds(Table 3). However, Dendrobium monile
effectively germinated on the Hyponex media
addicted tryptone 2g/1.(Chung et al., 1981).

The early growth of the seedlings increased
depending on the concentration of sucrose
(Table 4). Especially the root length of the
seedling on the media contained sucrose
20g/L was 3.0mm and it was 6 times as long
as root length than that of sucrose 10g/L.
Sugar was reported to be a carbon source for
germinating orchid seeds(Arditti and
Harison. 1977). The seedlings of orchid of
which leaf or root was not developed were
heterotrophic in uses of carbon. Arditti and

Ernst(1984) reported that exogeneous carbo-
hydrate is not a requirement for growth and
development after the first leaf has appeared
or there is potential to generate it.

The fresh weight is commonly used as a
indicator factor of plant growth. The seedling
onto the +MS media containing 20g/L of
sucrose had 4.7mg of fresh weight for 40
days in light condition(Figure 1). If it being
considered germination rate and early
growth, the media containing 20g/L. sucrose
was seemed to be a most proper. But above
all, the hyponex media containing 2g/L of
tryptone showed relatively high germination rate
and more growth of seedlings. Development of
shoot and root were remarkablely increased on
the hyponex media additioned 2g/L of tryptone
comparing to other treatments(Table 5).
Especially shoot growth was 2 times more than
other treatment and it was 3.1mm. The germi-
nation rate on hyponex media under dark con-
dition was highest of all treatments surveyed,
but its growths were very poor and undevel-
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Table 4. Effect of sucrose concentrations on the early growth of Bletilla striata seedlings

Sucrose

Shoot length  Root length Fresh weight

Media /L) No. of shoot  No. of roots (mm) (mm) (mg)
0 1.7ab* Oc 2.5b - 0.4c

FMS 5 2.0a 0.4b 2.2b 0.3b 1.6b
10 2.1a 0.6a 2.6b 0.5b 1.8b

20 2.2a 0.7a 3.7a 3.0a 4.7a

2Duncan s multiple range test(5%)

Table 5. Effect of peptone and tryptone on the early growth of Bletilla striata seedlings

Media Peptone Tryptone No. of No. of  Shoot length Root length Fresh weight
(g/L) (g/L) shoot roots (mm) (mm) (mg)
0 0 1.7vY 0.2a 1.1b 0.1b 0.5¢
2 0 1.9a Ob 1.6b Oc 1.1b
Hyponex” 5 0 Oc Ob Oc Oc 0.2¢
0 2 2.1a 0.6a 3.1a - 1.0a 2.6a
0 5 2.0a 0.3a 1.8b 0.3b 1.2b

*Composition: Hyponex 3g/L, sucrose 30g/L, agar 20g/L

YDuncan's multiple range test(5%)

Y=0.01+0.26X
(r=0.774)
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Figure 1. Effect of sucrose on the fresh weight
of Bletilla striata seedlings in the early
stage

oped into seedling(Figure 2). The leaves were
chlorosis and the root didn't emerged at all.
Light environment(16 hrs photoperiods) may
be necessary for the seed germination and
early growth of the orchids. The effect of
tryptone on the seedling growth of B. striata
in early stage may be very important but lit-
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Figure 2. Effect of various composition of media
and light on the fresh weight of Bletilla
striata seedlings in the early stage

tle was known about its pathway in orchids.
Peptone or tryptone were often used in cul-
ture media with vary results (Arditti and
Ernst, 1982). Organogenesis and subsequent
development in Cymbidium are enhanced by
tryptone. Peptone didn't increased the germi-
nation rate and early growth of B. striata in
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Table 6. Effect of supplementary substance to the medium on the growth of Bletilla striata seedlings

after subculture
Suopl ¢ Leaf Root Fresh weight
m
uppbe N er:::ry Number Length Width Number Length res( W;ﬂg

substan (ea) (cm) (cm) (ea) (cm) me
Control 2.95b% 18.53c 3.35b 2.90b 9.95b 73¢c
Yeast extract(2g/L) 3.00ab 21.85b 3.13b 2.65b 10.02b 110b
Tryptone(2g/L) 3.15a 18.28¢ 3.00b 2.70b 10.68b 65¢
Peptone (2g/L) 3.25a 26.25a 5.05a 3.55a 15.40a 180a

“Duncan’ s multiple range test (5%)

this study.

The growth after subculture were surveyed
and the seedling onto medium including pep-
tone(2g/L) was 15.4mm in root length and
180mg in fresh weight. Compared with oth-
ers, their growth were much best. Yeast
extract or tryptone did not increase the leaf
number, leaf length, leaf width, root number,
root length and fresh weight.

In general, MS and Hyponex media mainly
have been used for germination of Orchidaceae
plants. The most proper media for germination
of B. striata in this study was hyponex and
addition of tryptone notably enhanced the

development and differentiation of its-

seedlings. After subculture, supplement of
peptone(2g/L) increased the growth of
seedling, especially leaf(26.25mm) and root
length.
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