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ABSTRACT

In order to establish an optimal soybean embryonic tip regeneration system that can serve as soybean genetic transformation
receptor, and be used for the study of genetic function verification, the influences of single factor on the adventitious bud of
embryonic tip induction, elongation and rooting stage, are researched and compared.The single factors includes seeds soaking
time, different kinds of hormones, different concentration of hormone and different concentration of sucrose. By one-way ANOVA
and LSD ad hoc test , the results show that, for the embryonic tip adventitious bud induction stage, 12h is the optimal seeds
soaking time, 2.0mg-L™ is the optimal concentration of 6-Benzyl Aminopurine(6-BA), for the embryonic tip adventitious bud
elongation stage, 0.2mg-L™ indole-3-butyric acid (IBA) is optimal and 2.0mg-L*Gibberellic acid (GA5) is optimal, and for the
adventitious bud of embryonic tip rooting stage, 2.0mg-L™ IBA is optimal,the average rooting rate is 93.34%. An Optimal
embryonic tip regeneration system is established, and optimum mediums in different stages are found.
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INTRODUCTION

Soybean is a kind of annual herbaceous plants of
Glycine Willd. It is native to China. Soybean is an
important oil crop, so to improve the quality of
soybean is an important goal of the modern
breeding technique. A highly efficient and stable
regeneration system is the foundation to achieving
this goal. Finding a reasonable and productive way
to improve the yield of soybean is particularly
important™,

Tissue culture is considered to be a feasible way to
increase soybean production. It is applied in
soybean from the 1960s, but its disadvantage in
low regeneration rate, poor reproducibility,
genotype dependent, complex culture conditions,
long regeneration cycle” constrained the
development of soybean tissue culture. Until to the
1980s™!, cotyledon nodes®®!, embryonic tips®*Y,
hypocotyls®®**! and protoplasts*® are used as
explants, and soybean plants are successfully
regenerated by tissue culture.

Embryonic tip regeneration system is a new
soybean tissue culture regeneration system
proposed in 2004™. It has some advantages in fast
sprouting, neat growth, easy elongation, short
growth cycle and good repeatability!®™!. We use
Jinong 18 soybean’s embryonic tip as explants,
research and compare the effects of different seeds
soaking time, different kinds of hormones,
different concentration of hormone and sucrose in
the adventitious bud of embryonic tip induction,
elongation and rooting stage. By the experiments,
we hope to define optimal conditions for the
embryonic tip regeneration system, and lay the
foundation for the research of soybean genetic
transformation.

MATERIALS AND METHODS

2.1 Plant materials and seed disinfection

We chosen Jinong 18, a soybean variety provided
by the Plant Biotechnology Centre of Jilin
Agricultural University, as the plant materials.

The healthy and plump soybean seeds were soaked
in 70% ethanol for 30s, and then were sterilized by
chlorine for 16h. After the sterilization, we rinsed
the seeds for five times with sterilized water.

2.2 Induction on adventitious buds of embryonic
tip

2.2.1 Effects of soaking time

The seeds were divided to five groups, and soaked
respectively with sterilized water for 6h, 12h, 18h,

24h and 36h. After the soak, peeled the seed coats,
leaves and cotyledons, andisolated the hypocotyls
and growing point %, Adventitious buds induction
media was based on MS medium added with 2.0
mg.L™ 6-BA. For optimum seeds soaking time, the
replications of the treatment were done two times
with five repetitions. Each repetition included four
explants. The explants were planted for 10d with
lighting condition. After 10d, average induction
rate of adventitious buds was analyzed by one-way
ANOVA and LSD ad hoc test with software
SPSS16.0.

2.2.2 Effects of different concentrations of 6-BA
The seeds were soaked with sterilized water for
12h. After the soak, peeled seed coats, leaves and
cotyledons, and isolated the hypocotyls and
growing point. Adventitious buds induction media
were based on MS medium added different
concentration of 6-BA (Table 1). For optimum
adventitious bud of embryonic tip induction
media, the replications of the treatment were done
two times with five repetitions. Each repetition
used four explants. Explants were planted for 10d
with light condition. After 10d, average induction
rate of adventitious buds was analyzed by one-way
ANOVA and LSD ad hoc test with software
SPSS16.0.

Table 1.Media of adventitious buds induction treatment

Code 6-BA( mg.L™)
MI1l 0
MI2 1
MI3 2
MI4 3
MI5 4

2.3 Effects of different concentrations of hormone
on elongation

Adventitious buds elongation media were based on
MS medium added different concentration of 6-
BA, IBA and GA; (Table2). For optimum
adventitious bud of embryonic tip elongation
media, the replications of the treatment were done
two times with five repetitions. Each repetition
included four explants. The explants were planted
for 20d with lighting condition. After 20d, average

elongation rate of adventitious buds ( elongation
rate= the numbers of elongation buds ( the length

is greater than 2 cm ) / the total numbers of
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explants x100% ) was analyzed by one-way SPSS16.0.
ANOVA and LSD ad hoc test with software

Table 2.Media of adventitious buds elongation treatment

Code 6-BA (mg.L™) IBA ( mg.L™") GA; ( mg.L™)
ME1 0.00 0.20 1.00

ME2 0.10 0.20 1.00

ME3 0.20 0.20 1.00

ME 4 0.30 0.20 1.00

ME5 0.40 0.20 1.00

ME6 0.50 0.20 1.00

ME7 0.20 0.00 1.00

MES8 0.20 0.05 1.00

ME9 0.20 0.10 1.00

ME

10 0.20 0.15 1.00

ME

11 0.20 0.25 1.00

ME

12 0.20 0.20 0.00

2"3E 0.20 0.20 0.50
ME14 0.20 0.20 1.50
ME15 0.20 0.20 2.00
ME16 0.20 0.20 2.50

2.4 Effect of different concentrations of hormone  times with five repetitions. Each repetition

and sucrose on rooting

Adventitious buds rooting media were based on
1/2MS medium added different concentration of
NAA, IBA and sucrose (Table3). For optimum
adventitious bud of embryonic tip rooting media,
the replications of the treatments were done two
Table 3.Media of adventitious buds rooting treatment

included three explants. After 20d, average rooting
rate of adventitious buds was analyzed by one-way
ANOVA and LSD ad hoc test with software
SPSS16.0.

Code NAA (mgLt) IBA ( mg.L™) sucrose ( g.L™)
MR1 0.50 0.00 30.00
MR2 1.00 0.00 30.00
MR3 1.50 0.00 30.00
MR4  2.00 0.00 30.00
MR5  2.50 0.00 30.00
MR6  0.00 0.50 30.00
MR7  0.00 1.00 30.00
MR8  0.00 1.50 30.00
MR9  0.00 2.00 30.00
MR10 0.00 2.50 30.00
MR11 0.00 2.00 10.00
MR12 0.00 2.00 20.00
MR13 0.00 2.00 40.00
MR14 0.00 2.00 50.00

2.5 Transplanting seedlings
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When the seedlings grow out a taproot, two or
more fibrous roots, opened the culture bottles and
added some water into the bottles. After 3d,
cleaned the media on the roots and transplanted
the seedlings into loam(Fig.1e).

EXPERIMENTAL
DISCUSSION

RESULT AND

3.1 Adventitious bud embryonic tip induction

3.1.1 Effect of different seeds soaking time

With the extension of soaking time, the induction
rate of the adventitious buds rised( Fig.1a, Fig. 2).
When soaking time was 6h, the average induction
rate was 50%. When soaking time was 12h, the
average induction rate was 85%.When the soaking
time was more than 12h, the average induction rate
became low. The average induction rate of
adventitious buds was analysed with SPSS16.0
software one-way ANOVA and LSD ad hoc test,
the result showed at the different soaking time, the
differences of induction rate of adventitious buds
were striking (p <0.05). When soaking time was
12h, the average induction rate of adventitious
buds was the highest. Wang ping™® used

Heinong48 as materials, the result showed that
seeds soaking time more than 36h, the adventitious
buds induction rate was the highest, which differ
from the results of our experiment, probably
because we used JiNong 18 soybean seeds as
materials, the varieties of soybeans cause the
different.

o ! - ¢
a. Inducted adventitious buds; b. Elongated adventitious
buds; c. Inducted roots;
d. Soybean tissue culture seedling
Fig.1 A robust soybean embryonic tip regeneration
system

90 *

©
S

-~
=)

@
S

[REN
S S

IN)
o

=
1S)

The average bud induction rate(%)
o
(=]

o

6 12 18 24 36

Seed soaking time(h)

annotation: * : p<0.05

Fig.2 Adventitious bud induction rate under different
seeds soaking time

3.1.2 Effect of different concentrations of 6-BA
Robust adventitious buds quickly developed in
induction media within 10d (Fig.1b, Fig.3) ,
adventitious buds induction rate was the highest on
medium MI3(85.0%) followed by MI2(60%) and
MI4(60%). The average induction rate of
adventitious buds was analyzed by one-way
ANOVA and LSD ad hoc test with software
SPSS16.0. The result showed that additional 6-BA
in induction medium have a significant different
effects on induction rate of adventitious buds (p
<0.05).

90
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The average bud induction rate(%)
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0 1 2 3 4
Different concentrations of 6-BA(mg.L™)

annotation: * : p<0.05

Fig.3 Adventitious bud
concentrations of 6-BA

induction rate ofdifferent

3.2 Effect of different concentrations of hormone
on elongation

When inducted adventitious buds were sub-
cultured on adventitious buds elongation medium,
they elongated within 20d (Fig.1c, Fig.4-6). The
average elongation rate was analyzed by one-way
ANOVA and LSD ad hoc test with software
SPSS16.0. The result showed that additional 6-BA
in adventitious buds elongation medium have not a
significant impact on the average elongation rate

of adventitious buds (p=0.074864 > 0.05). The

different concentration of additional IBA (
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p=0.031992 < 0.05 ) and GA; ( p=0.001535 <
0.05) were striking.
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Fig.4 Elongation rate of different concentrations of6-
BA
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Fig.7 The rooting rate in different concentrations of
NAA
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Fig.8 The rooting rate in different concentrations of
IBA
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Fig.5 Elongation rate of different concentrations ofIBA
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Fig.6 Elongation rate of different concentrations ofGA;

3.3 Effect of different concentrations of hormone
and sucrose on adventitious buds rooting
Adventitious buds were sub-cultured on rooting
medium. The experiments proved that NAA and
IBAhave thecapability to induce roots. Roots
started to grow from 20d (Fig.1d, Fig.7-9). The
average rooting rate was analyzed by one-way
ANOVA and LSD ad hoc test with software
SPSS16.0. Theresult showed that additional NAA
or IBA in induction rooting medium have a
significant impact on average rooting rate(p<0.05),
and additional sucrose have not a significant
impact(p>0.05).
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Fig.9 The rooting rate in different concentrations of
sucrose

CONCLUSION

In our experiments, Jinong 18 embryonic tips were
used as explants to study various factors of
adventitious buds induction, elongation and
rooting.

By analysis, we get the conclusions that in the
adventitious buds induction stage, both additional
6-BA and seeds soaking time have significant
effects. The optimal seeds soaking time is 12h, and
the optimal concentration of 6-BA is 2.0mg-L™.

In the adventitious buds elongation stage,
additional 6-BA doesn’t have significant effects.
The concentration of IBA or GA; in adventitious
buds elongation medium has significant effects on
average elongation rate. The optimal concentration
of IBA is 0.2mg-L™". The optimal concentration of
GA; is 2.0mg-L™

In the adventitious buds induction rooting stage,
additional sucrose doesn’t have significant effect.
The concentration of NAA or IBA in induction
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rooting medium have significant effects on
average rooting rate. The both optimal
concentrations of IBA and GA; are 2.0mg-L™. But
additional IBA medium’s average rooting rate
(93.34%) is higher than additional NAA (86.68%),
so additional IBA on induction rooting is more
appropriate.
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