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Studies on the Morphogenesis of Asparagus

IX Organ formation of the apices and the segments
with a node excised from the stock shoots

Toshiro Yakuwa, Takashi Harapa
and Masae TOBISE

Department of Horticulture, Faculty of Agriculture,
Hokkaido University, Sapporo, 060, Japan
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Fig. 1. Effect of growth regulators on shoot formation in culturing

0.5 mm-length apices excised from the stock shoots (after 12
weeks of culture in Expt. 1).
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BT 5EREEARL Fig. L OERHT, 4 —Fv
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L VR BEC X 2B AR RO bR
(Fig. 2),
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Fig. 2.

Effect of growth regulators on shoot growth in culturing
0.5 mm-length apices excised

from the stock shoots (after

12 weeks of culture in Expt. 1).
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Fig. 3.

Effect of growth regulators on root formation in culturing

0.5 mm-length apices excised from the stock shoots (after
12 weeks of culture in Expt. 1.).
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D &3 THROSERIL IBA 10-6~10-5M, NAA 5X
10-7~10-5 M Ti2I1¥ 80% Ll biwE L 7z, L L, Hfa
BOSMEREIENIE EBL b F, K& TNAADBX
10-5 M X o#130% THh - 1= (Fig. 3, 4),

H AT E L Fig. 5 wRTERY TH—F o V&
BECECS, BEXEEZE R TEL ot L

Fig. 4. Shoot and root formation from the
0.5mm-length apices excised from the
stock shoots in Expt. 1.
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Effect of growth regulators on callus formation in culturing

0.5 mm-length apices from the stock shoots (after 12 weeks

of culture in Expt. 1)
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Fig. 6. Effect of size of apices on organ formation in culturing the apices
excised from the stock shoots (after 12 weeks of culture in Expt. 2).
Table 1. Effect of the growth regulators and transferring on organ formation

in culturing 1 cm-length shoot segments with a node excised from
the stock shoots (after 10 weeks of culture in Experiment 3)

Conc. of growth 1 Conc. of growth
K regulators in Culture ooy lators in
Mark |1iouid medium  [Pe¥30d |solid medium
of |ised in preculture|™ PIe lafter transfer
batches —————————|culture ——
BA (M) TBA (M) BA (M) IBA (M)
(day)
A — — — 0 10-6
B 0 10-5 7 0 106
C 0 10-5 1 0 0
D 0 10-5 3 0 0
E 0 10-5 7 0 0
F 10-6 10-5 1 0 0
G 10—-6 10-5 3 0 0
H 10-6 10-5 7 a 0

OPferSc}e‘.z(r)léta_ge ﬁumber %ength onerf(:éltt-age I(:Ifumber Length

fooming | Shoots hoots fomming - roots oo
(%) segment (cm) (%) segment (cm)
90.0 5.3 7.8 0 — —
375 4.7 5.3 22.5 2.3 1.9
75.0 45 7.5 2.3 1.0 2.0
60.0 5.4 6.4 10.0 1.5 15
45.0 3.0 4.0 75 1.0 1.3
79.5 5.4 6.0 2.3 1.0 0.5
97.5 7.3 7.3 12.5 1.6 1.0
96.4 4.4 7.3 32.1 4.8 2.3
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Table 2. Concentrations of BA and NAA in each medium in preculture
before transfer in Experiment 4
Growth Mark of media
regulator A B c D E F
BA (M) 0 0 10-6 10-5 10-5
NAA (M) 10-6 10-5 10-5 10-5 5x10-5
100 Medium A 100  Medium D ’/’—646
O/ & )
50| 50 ° ./
@,
0 LL \ R \ \ oL i 1 1 1
6 8 11 14 6 8 11 14
100 ¢ . 100 .
Medium B Medium E
] o ® —2
o0 A —
3 J—
£ i p o
£ 5o sor /
£ & o)
3 ¢ o—o—0°
3
: 0 Ll 1 1 1 1 0 L ol 1 d. i
g 6 8 11 14 6 8 11 14
g
3
o
100 Medium C 100 Medium F
Ae——D——04
50| / : S
/o_—O/o
oL O ol
i 1 1 1 1
6 8 11 14
Culture period after the beginning of preculture (weeks)
Fig. 7. Effect of the growth regulators and transferring on shoot
formation in culturing 7 mm-length segments with a node
excised from the stock shoots.
O0——0 long-term culture without transferring @®——@ 3-day preculture

os——2o T-day preculture

A——A l14-day preculture
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& 50 50F
=
g
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¢ S
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& 8 11 14 8 11 14
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4.
50 p Hég ok .
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Fig. 8. Effect of the growth regulators and transferring on callus
formation in culturing 7 mm-length segments with a node
excised from the stock shoots.
O-——0 long-term culture without transferring ®——® 3-day preculture

o——o T-day preculture

A——A l4-day preculture
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100[’ Medium A IOOF Medium D
50k L
50 , : 42
el

@
ol O0——0——0 . .:::;“‘ ©
| — Jl i 1 O L Q L —
8 11 14 8 11 14
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Percentage of root-forming apices (%)

op BOF
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8 11 14 8 11 ©14
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ol A b A_,_.gé;
—ab
———4A
@
®
o
0 L 1 1 1 0 . o o Q
8 11 14 8 11 14
Culture period after the beginning of preculture (weeks)
Fig. 9. Effect of the growth regulators and transferring on root
formation in culturing 7 mm-length segments with a node
excised from the stock shoots.
0——0 long-term culture without transferring @-——@ 3-day preculture

s——2 7-day preculture

SAZ 1 Medium A (Fig. 7, 8, 9, 10 0 L) &5 &,
BOREIL80% ELILA, IAAOHBE, WOy
bR & BT E b TED o T RIC NAA 0 Lk 1076
M % Lz Medium B (Fig. 7, 8, 9, 10 O£ D E)
Tit, EOREIRAERT 4 AMBE LLE £k
SR SR N B T B M BB L 72X T 80% 1R T
BALEL, B b B TR A M L Xy

A——a 14-day preculture

30% CRETH o1 HAADHBHK EBRONME B HE
OFECHFR L, TNTCORTEr o, DED2#
DB~ % & Medium C (NAA 10-5 M D &E:M0),
Medium D (BA 10-6 M, NAA 10-5 M #%#0), Medium
E (BA10-5M, NAA 105M %, Medium F (BA
10-5M, NAA5X10-5M ¥ @ 4 fEDOEEH DO T,
EORBRTTidIn, »AAHRELR O L
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Fig. 10.

Effect of the growth regulators and transferring on the shoot

and root formation in culturing 7 mm-length segments with a
node excised from the stock shoots.

O0——0 long-term culture without transferring ®——@® 3-day preculture

A——n T-day preculture A

EOEOEAED LR, ChED 5L, I AHRER
13 Medium D & Medium E OB X T &
o teh’, {EPEEA ROV ROSMERIL, 2%
BUTBHERS &L, BRODEIEDLIhL, Ik,

ThHDOED I b, EEROTEHT LML L ikt
BANTIIT 50% 1w L7201t Medium D (BA 10-6
M, NAA10-5M) 14 AR B/ LK & Medium

A 14-day preculture

F (BA10—5M, NAAGx10-5M) <3 [, 7ABLIO
14 £ IR LK Ch o 7o (Fig. 11), Fic, ZORTE
EHRTE, ELBROTH 2T % D2 -
Dz Medium C (BA #7&, NAA10-3M) ¢ 7 A
g LK, Medium D T 7 s X 0814 [ ik
L72X, Medium E (BA 10-5M, NAA 10-5M) ¢ 7 H
Fioit 14 BHFTEE R L X 3 X0 Medium F T7H
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Fig. 11. Shoot and root formation from the
7 mm-length stem segments with a
node excised from the stock shoots
in Expt. 4.
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ETHA,
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(Fig. 12)y L#e#i T, WEHEOBLERZED D BT
i, B L RORBERSED BRI TR, M

Fig. 12. A whole asparagus plantlet with a
rhizome developed from the stem
segment with a node.
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EE EBRE, SHLTCHREOHB VTN 2
OHELZON AN ISR IEAETI > 2 &L »
T, L OERTHRICIEDEBEDOHEPELINS
DEEPbR B,

DE¥R, F—FrrvofEfHicont, ThETEEL
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AT LIER IBA AW AHEEORBENS
Wbl Tidis K, @EDOEICHRLENZE DO i 4
A%, LA NAA LGS HNAEROSERNE
WEELEDLN, FBELTIRIBA L NAA L &
A —FvvELTHETESZ LBREDBRT,

REBHEORMREN THHERENDOMPYHELER
3, BREBRERETSE 20~30% LT LLHBRTE
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Fig. 13. A cloned plants propagated from a
male plant through tissue culture.
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Rapid vege-

Development

In vitro re-

Summary

The apices and 7-10 mm length segments with
a node excised from the stock shoots developed
from the predeveloping lateral shoots of spears
were aseptically cultured in vitro to obtain a fun-
damental knowledge for establishing a vegetative
propagation method of asparagus. The media con-
tained MS medium, 2.0%
cytokinin and were solidified with 0.6% agar after
pH adjustment to 55. The cultures were main-
tained at 25°C under artificial light {1,000-4,000 1x
with white fluorecent lamps, 16-hour day length).

sucrose, auxins and

Four experiments were carried out and the results
are summarized as follows:

1. In culturing 0.5 mm-length apices, good shoot
formation was recognized at 5xX10-7~10-5M of
IBA or 5X10-7~5%10-6 M of NAA, and the per-
centage of the apices developing roots was higher
than 80% at 1076~10-M of IBA or 5X10-7~
10-5M of NAA.

2. With regard to the size of apices, shoot
development was slightly better in large apices
than small ones, while the percentage of root-
differentiating apices was clearly higher in small

apices than in large ones.
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3. In culturing the shoot segments with a node,
the effectiveness of transferring on root formation
was clearly recognized. Namely, the highest per-
centage of root formation was obtained in the
batch in which the segments were precultured for
7 days in liquid medium containing both 10-6M
of BA and 10-5M of IBA, and then they were
transferred onto the solid medium without growth
regulators.

4. Effectiveness of transferring on organ forma-
tion was recognized also in the experiment using
liquid medium containing BA and NAA for pre-
culture. In this case, the percentage of segments
forming both shoots and roots was over 50% in
the batches of 14-day preculture in the medium
containing 10-6 M of BA and 10-5M of NAA, and
3, 7 and 14-day preculture in the medium contain-
ing 10-5M of BA and 5X10-3M of NAA.



