RS G IR 80(4) © 416~419. 1991.
Jour. Korean For. Soc. 80(4) : 416~419. 1991.

In Vitro Propagation Using Stool Shoots of Mature
Betula platyphylla var. japonica®
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ABSTRACT

Effective micropropagation was achieved by axillary bud culture from stool shoots of 15-year-old Betula
platyphylla var. japonica. Shoot development and proliferation from the explants were successful on WPM
supplemented with 0.5 or 1.0mg/1 BAP. All the regenerated shoots rooted when transfered to GD medium
containing 0.2mg/1 IBA. After transplaning to soil more than 95% of the plantlets survived and showed
normal growth. The results demonstrate that masspropagation of selected mature trees is feasible using tissue
culture rechnique.

Key words | Axillary bud cuiture, Betula platyphylla var. japonica, micropropagation.
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select plus trees for mass production of superior

Introduction phenotypes in this Institute. In order to maintain

high genetic gain, it is sometimes necessary to pro-

Betula species have been planted frequently for pagate the selected trees by clonal propagations. If
ornamental or timber trees in Korea. Most of the selected trees could be propagated through tissue
plantations have been established with seedlings. culture techniques, the improvement would be
Although Betula species could be propagated by great. Recent works indicated that in vitro regenera-
cuttings, it is still difficult to establish a large scale tion would not only prove a quick method for vegeta-
plantations using cuttings because of the poor root- tive propagation but also maintain genetic character-
ing efficiency®”. Now attempts are being made to istics of any species''¥. However, mature trees are
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senerally recalcitrant to vegetative propagation due
o their age™™'™  Many workers have reported suc-
cessful 7z vitro propagation and good morphogenetic
response in Belule species using various juvenile
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. Although there have been some reports
on /i eilro propagation with adult tissue explants,
the data of transplanting to soil and survival after-
wards are very rare™®tie

[t this paper we report regeneration of Japanese
white birch Botila platvphylla var, japonica) plant-
lets frem axillary bud explants, transplantation to

soil, and survival of the plantlets in the field.

Materials and Methods

Sprouats of 15 yvear-old Betula  platyphylle var.
Juponice, growing at the arboretum of the Institute
of Forest Genetics, Suwon, Korea, were used as
material. Shoots were collected from basal part of a
single tree in mid-june, 1990. Shoot were cut into
3-3cm long pieces, surface sterilized with 70% eth-
anol for 30 sec followed by 3 min soaking in 29
NaClO, and rinsed three times with sterile distilled
water. They were then submerged in sterile distilled
water for 30 min, cut into 1.5 to 2.0cm piece with
one axillary bud, and implanted into 25X 150mm test
tubes containing 8ml of culture medium. WPM sup-
plemerted with 0.5mg/1 BAP, 3% (w/v) sucrose,
100mg/1 inositol, and 0.75% (w/v) agar was used.
The pH was adjusted to 5.8 before autoclaving at
121°C, 15 psi for 15 min. Cultures were maintained
under cool white fluorescent light (2, 000-3, 000 Lux,
a 16hr photoperiod) at 23+3C.

After one week, shoots bursted from axillary buds
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of the explants were cut and subcultured to fresh
medium for shoot proliferation. After 3 to 4 times of
subculture for 12-16 weeks, the induced shoots were
subcultured onto WPM or MS medium containing
various combinations of BAP and NAA to find the
optimal culture condition(Table 1) . After 4 weeks in
culture, the regenerated shoots in different media
were counted. For mass propagation, new shoots, 2
to 4cm long, were excised from the original cultures
and subcultured to fresh WPM containing 1.0mg/1
BAP at 4 week interval. In vitro rooting was tested
in two kinds of media, GD and half-strength GD
media supplemented with 0.2mg/1 IBA. After 3
weeks in culture, adventitious primary roots were
counted. Rooted plantlets were transplanted to pots
containing a 1 . 1 mixture of peatmoss and perlite,
and prurtured on automatic environmental control
roomi{25+2¢c, 80+2% relative humidity with 16 hr
photoperiod (3, 000 Lux) for 3 weeks. Survived plant-
lets were moved out-door and transplanted to soil in
the field.

Results and Discussion

All the buds from the explants bursted within a week
in culture and developed into shoots. After 4 week in
culture, the shoots were elongated to 2-3cm long.
The basal end of all explants formed greenish callus.
Small callus was observed on the leaf part in contact
with the medium.

Rapid shoot elongation and proliferation were
obtained on WPM supplemented 0.5 or 1.0mg/1
BAP in combination with 0.01 mg/1 NAA (Table 1) .
Whereas 1.0mg/1 BAP was more effective than 0.5

Table 1. Effect of media and growth regulators on shoot proliferation of B. platvphylla var . japonica, Axillary
bud explants from 15 year old tree were cultured for 4 weeks.

Growth regulators

No.of explants

No.of shoots Mean no.of

Media (mg/1) cultured obtained shoots induced
BA NAA
M S Control 52 52 1.0
0.2 30 30 1.0
0.5 30 30 1.0
0.5 0.05 14 30 2.1
1.0 30 30 1.0
1.0 0.05 30 30 1.0
WPM 0.5 30 120 4.0
1.0 0.01 28 146 5.2
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mg/1l BAP in shoot proliferation, 0.5mg/1 BAP
Multiple
shoots were regenerated mainly from axillary bud

gave better results in shoot elogation.

explants. Only a single shoot was developed from the
explants derived from apical bud. WPM seemed to
be the better medium for shoot proliferation and
growth in this species. Shoots developed on MS
media either failed to further elongate or were stunted
after 3-4 weeks in culture. Shoot-tip necrosis and
browning was frequently observed when MS medium
was used. Sha et a/.'® reported that shoot-tip ne-
crosis is associated with a Ca deficiency in a actively
-growing shoot culture. They also conjectured that
aeration in the culture vessel might be responsible
for the browning. However, it is not true in this
species since shoot-tip necrosis was not problem
when WPM was used. The highest rate of prolifera-
tion (5.2 shoots per explant) was obtained on WPM
with 1.0mg/1 BAP and 0.01 mg/1 NAA(Table 1) .
About 20% of the shoots rooted spontaneously on
WPM supplemented with 1.0mg/1 BAP after 3 to 4
weeks in culture. The spontaneous rooting in the
presence of BAP seems to be due to auxin produced
from the shoots. It may also be possible that BAP
supplied to the medium could be used up in 3-4 weeks
of culture. However, these shoots rooted very well
on GD medium containing 0.2mg/1 IBA. We tested
half strength and full strength media in both rooting
rate and the number of roots obtained. There
seemed to be no difference between the two concen-
tration. Rooted plantlets were transplanted to pots
containing a 1: 1 mixture of peatmoss and perlite,
and incubated in a culture room for 3 weeks before

transplanting outside. About 95% of the plantlets

Fig. 1. Acclimatized plantlets after transplanting to
soil.
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survived and grew normally (Fig. 1) .

R3]

=3

10.

. Ide, Y.

Literature Cited

. Ahuja, M.R. and H.J. Muhs. 1985. In vitro

techniques in clonal propagation of forest tree
In:in
and long term storage. A.Schafer-Menuhr (ed),
Martinus Nijhoff/Junk Publishers, pp41-49.

species. vitro techniques-propagation

. Chalupa, V. 1981. Clonal propagation of broad

Commun. Inst.

Forest. Cechoslov. 12 : 255-271.

-leaved forest trees im wvitro.

. Chalupa. V. 1987. European hardwoods. In:

Cell and Tissue Culture in Forestry. Vol.3.J.M.
Bonga and D.]J. Durzan(ed), Martinus Nijhoff
Publishers, pp 224-246.

. Clark, J.R. 1981. Juvenility and plant propaga-

tion. Inter. Plant Propagator’s Soc. Comb.

Proc. 31 449-453.

. Hackett, W.P. 1985. Juvenility, maturation,

and rejuvenation in woody plants. Horticultural
Reviews 7 1 109-155.

. Hannash, P.R. 1988. Vegetative propagation of

vellow birch from stem cuttings. Tree Planter’s
Notes 39 37-42.

. Hannash, P.R. 1990. Survival and growth of

yellow birth rooted cuttings on a forest site in
Vormont NJAF © 94-95.

1987. In vitro propagation of mature
Japanese cherry birch. J.Jpn.For.Soc. 69 :
161-163.

. Ide, Y. and S. Yamamoto. 1990. [z vitro plant-

let regeneration of mature birth(Befula maxim-
owicziana) by winter bud culture. J. Jpn. For.
Soc. 72 147-150.

B.C., J.H. Kim, J.I. Park, and S .K.
1986. Rapid micropropagation of Befula

Lee,
Lee.
spp. through in vifre tissue culture. Res. Rep.
Inst. For. Gen. Korea 22 132-138.

. Saito, A. and Y. Ide. 1985. In wvitro plantlet

regeneration from adventitious buds induced by
petiole culture in Japanese white birth. J. Jpn.
For. Soc. 67 . 373-375.

. Sha, L., B.H. McCown, and L.A. Peterson.

1985. Occurrence and cause of shoot-tip necrosis
in shoot cultures. J.Amer.Soc.Hort.Sci. 110 :



13.

14.

BEMRBEIE 80 4) %, 19914 128

631-634.

Srivastava, P.S. and A. Steinhauer. 1981.
Regeneration of birch plants from catkin tissue
cultures. Plant Science Letters 22 @ 379-386.

Srivastava, P.S., A. Steinhauer, and H.
Glock. 1985. Plantlet differentiation in leaf and
root cultures of birch(Betula pendula R.) Plant

Science 42 © 209-214.

419

15. Struve, D.K. and R.D. Lineberger. 1988. Res-

16.

toration of high adventitious root regeneration
potential in mature Betula papyrifera M. soft-
wood stem cuttings. Can. J. For. Res. 18 :
265-269.

Yi, J.S. and H.K. Moon. 1990. Rejuvenation
of woody plants. Ann. Rep. Inst. Forest Sci.,
Kangweon Nat’l. Univ., Korea 7: 7-21.



