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4. REEOHER

BEESFRESY LEA U R OE Eo/MUE
#0. 002M 8-hydroxyquinolineiz20C, 4 ~ 5 Ffi}i2
HLIHh, =z —A - BEEEI (3 :1) T4C, 24
L EEE Ui KICIERE - B (1 N3RS : 45
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Table 1 The shoot tip culture of Asparagus officinalis in 1/2 LS medium supplemented

with ancymidol and BA

BA Ancymidol (mg/¢{)
(mg/L) 2.0 5.0 10.0 20,0 30.0
MS 3/7
0 MS 4/6% MS 4/6 MB*2/7 NG 6/7 NG 6/6
NG 1/6 NG 1/6 NG 1/7 D 1/7
D 1/7
MS 4/7 D 4/6 D 5/6
0. 02 MS 5/6 MS 8/8 MB 2/7 NG 2/6 NG 1/6
NG 1/7
MS 2/6 NG 3/6 NG 3/6
0.2 MS 6/6 MS 6/6 NG 4/6 D 3/6 D 3/6

MS : multiple shoots,
D : dead
a) Number of shoot tips developed /Number of shoot tips planted

MB : multiple buds,

MB* : high density multiple buds,

NG : no growth,

Fig. 1 A : Masses of high density multiple buds at 1 month period of the subculture.
B : A mass of high density multiple buds.

Bar=0.5cm (A), Imm (B)
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A vRREL, WLOSLETS VA5 — el Table 2 The monthly multiplication-rate of
LTt b 2 A L e, high density multiple buds after

1 year period of the subculture

£ B & B High density Fresh weight(g) Monthly

multiple buds Initialm multiplication
1. ERESEFREROSE (accession no.) (@:9) (€:))] -rate (B/A)
URUVY VERROBEER AL T I F—Ak 1 0.27 1.10 4,07
BA % &€ C15MHD 1/208 gk, 2 TEMA 2 0.19 1.03 5. 42
B EEEE UEE, T vy F—a10.0mg/ L BYR
X . . 3 0.15 0. 88 5. 87
MERIC7 v 3 F—a10.0mg/ § +BA0. 02mg/ b ¥
KD 2 iz 31T, BEORERIEE AT 5% ! .22 LU 518
IEREBD I X e (Table 1), $ic7 v 3 F—a 5 0.29 1.12 3.86
10. Omg/ [ BIIRINE T AL S M e S3IREBIT, 7 v 6 0.13 0. 90 6.92
v F—10.0mg/ £ +BAO0. 02mg/ L iRIMX THEI N Mean 5. 29

TSR LTI BT ¢, = v 7 b i
PRHEIEELLSFERER T, SHEELSTFRER

(high density multiple buds) t#f}i37-, (Fig.
1A, 1B),

T v F=n20.0, 30.0mg/ LERMECIL EHARR
FIAMHIEL, 7 Vo i F—a2.0, 5 0mg/ L¥mxc
i, MEOHWEXR-TREBOSFEIBR I

(Table 1),

T vy F=ou10.0mg/ L BBIRIRINK T TR SRl &
HELFRERT, H12AECHE U TR UERE -
27 v s F—10.0mg/ t +BA 0.002mg/ § % ¥ L
PR L, B USRS THARET S C Fig. 2 A longitudinal section of a mass of
ek, BEZC2EMU EEE#EF I ATV 3, & high density multiple buds.
FESFREMIEESERTFORP CIHRCHE SR Bar =400xm

Table 3 Effect of IBA and sucrose on plant regeneration from high density multiple buds

No. of No. of explants Shoot Root ‘White-colored
Sucrose IBA cres .
o explants exhibiting formation root
&2 (mg/&) Number?> Growth?® .
examined shoot formation (%) formation(%)
3 0 20 20 +++ +++ 0 0
3 0.1 20 20 + 4+ ++ 2(10.0) 2(10.0)
3 0.5 20 20 +++ + 12(60. 0) 4(20.0)
3 1.0 20 20 ++ + + 1(5.0) 0
7 0 20 20 +++ + 0 0
7 0.1 20 20 + 4+ + 3(15.0) 2(10.0)
7 0.5 20 20 ++ + 3(15.0) 2(10. O
7 1.0 20 20 + + 1(5. 0) 1(5.0)

a) Indicated in three intensities : + (a few), ++ (some), ++ + (many)
b) Indicated in four intensities : + (slight), + (slow), ++ (moderate), ++ + (vigorous)
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ey, Evi .y PTEBIOETESL, fEBE L
NEBI R 4 RS RE L, EEEETLHI LD
RERE TR Y, BRGREMETIR T 5,

1R B LB BESTFREMO T DK 1 2 H
MORERERE, EEBH T4~ THT EHYSHET
» -7 (Table 2),

MR O BEE S REWO I % Fig. 2
R, BT, XE V- s LEEESMEL, W
ARELICRBORREEOH G AD DN D WK
Jao R Lo kBEOMB TR ShTv-5, ZORREE
DO ET 1 ~ 2 mfBE UvpRe S, BEFETOARL T
Rk L CEMAE R T 5,

2. EREZFRESHISOEDMEBLE

7 v s F—ov10.0mg/ LEhn Licl/2 LS g
9 2 ARIMEAUIEE L BB EL HIRERY 2 ~ 3 mf
SELT, v HLIBAZHAEI8EED1/2LS
FERFEMCHIE L, WHPEOEE 2 L (Table 3),
CTRORER N THETOPR D HLEGENFAEL
B OTR LA BRI Lo EAHE I hic,
HEDOHHH R L ORI v 253 %+ IBA miRmK
PROBIFTHole v aETHK 720k IBAL Ong
/B GEMETIRE&RDOEEN 2 Dt

Rz IBARMETRS bh, BRI CRILESE
BHAERERE RO 2BE THoTe v alli3 %+
IB A 0.5mg/ b ¥RINX TR I LR MBROTE R
B<, #IRE60%, BEBEHE0LTH->T. 1HH

Fig. 3 A : Regenerated plantlet with white-
colored roots derived from high den-
sity multiple duds. B : Potted plants
derived from high density multiple
buds., Bar=1cm (A), 10cm (B)

Wi b ORBRIBEEHRBC AT 1 ~3 KT
Bl

BERYBR L B4 (Fig 3A) i3 —-3i+.71
FEBHELT BEAR-LREBTEFTIRIZLICL
D, BEEILL, $hhFdnz bayic&i (Fig.3B),

3. BEEMGOLTRY
B AEIRERS O FA LB ES Lo ELIEGE
BEFCAFL, NEEECERIIED bhih -1,
FAWEDLIEG O ZEAGMRO RGBT, 11EE
DEE L2 TOMBIC BT, 20=200 2 f£ETH -

Table 4 Chromosome counts in the regener-
ated plants from high density
multiple buds

Regenerated Chromosome Number
plant number of cells

(accession no.) (2n) observed

MW500W 20 7

1 20 43

2 20 17

3 20 43

4 20 57

5 20 23

6 20 30

7 20 17

8 20 22

9 20 17

10 20 11

11 20 21

MW500W : ‘Mary Washington 500W’

Fig. 4 Mitotic metaphase chromosomes in
shoot apex cells. A : 2n=20 of ‘Mary
Washington 500W’, B : 2n=20 of the
regenerated plant. Bar=5gzm
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#- (Table 4, Fig. 4B), ff ‘4 V) — 7 < v b v 500W’
DX MR O P EEE L 2n=20 D2HEAETHD
(Table 4, Fig. 4A), FEMBO B AR O ERIT R
Dbhhichoic,

% %

TARGHADEEERY, 7v¥3iIF-110.0
ng/ L @I Lic 1/2L S s CHEREE T L1
I BEESTFRERLYFETLLNTEL, 208
EELFRERIABICEE ¥ — » LEFEEO/MEH
THOLRLIERC = V-7 | TERELCEORIRERT,
FEDMESNHIZ Bh o REBCREFRCHIE T %,

—F, HREBORF 7RO A~T v, S RAOEKKEER
BETHFELULCHEFEEALRL V- 2 RBE0REGKT
ZHV— 2 LEREOMEAEDD Dhin - H—rE R e
LTHHET 5. ELELASERR LcBBELERER
ORI LU, ~Troty TAOHLRERE L
TRz - T,

T ARG HADEAERRERICBE LT, EM LMWL
2V —vovv500W XY, BAO 2mg/ 8 +
NAA2. 0% 7ci% 4. Omg/ & 20 LAc M S Wfkis ¢ E
ERETLZ L), BHRFEECEM LI R
EEROBETELh L RBROES L FHE L, F5
LY RE AT OEAY, BA0.2, 2.0mg/) &
NAA2.0, 4.0mg/ 2% ¥pn L7z M S B C Wk mess:
BETHCLicXh, EEFEERCEUL & kR0
BEHFEH LI, Lil, ThbOHERERERDHAK
FRRE s SRR DWW TITE LA X T\ i
Vo EELXSEEH LCBEESIFRERL, AEY
B hODOEERECHELULCEME RIS LE
zbhic,

BEEAFIREMI IR A R B MR L, M3
IS CCHEBEMEBIE T2 2 LI X ) SRO T &1 H
bhzo 1EMBRER LBEESTRERTE, *
O 1 HAMOMERIIEBEEHTHS B THo70 %
To, BEESFRERIC V2, F TRBRDETEL,
2~ 3mADYIN & A BHEE, £\ b0 TI320
KL EOEGAERBCTE LI, ThbDZ EhBLER
BEAIEREME BV BRI, ek B c o4
FERBBICHR LT, HEESE L, MEEFSEE T
BBLEZ LI,

—RIZT AT A ADUFEERC BT, BRHIAL
ETHHEOBFERENE WV EHAMEL LT\
AW, RERK IUCEWRZESENEL, BEEc

DEGREZEHDLIIAGHE AR I LBAD S,
BEESFREN, B BEE BRYEK
T 525, AEBOMREI20%, 1PHYH ORE
B 1~ 3k ELFEHbiemot. 4%, BEREOPER
BB BRG0P ULETH 5,

EBESFIRET, REEEES#E T »AECH
BT kb, BEE C2EML AT
hTwd, IARMAKESR BLEILHEpTE
T, AR REABOERIED AT, BRI
RETHB EE2 bR,

DEoz brnb, BEESFRERE B ICEEER
IR E L, BEMCEE LRI ORI TTRET,
DECE U THEDRCHEIRI ENTESEELD
e

] =

L 7 ARTHAOWEEEGRIEIC L SHMEHERE Y
BT 5cdie, BEESFEREROFEL IVEEE
HIERED O OEBEFTECOWTRE L1
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REET, BFOCHET 5,

3. BEESFREAIFHELIFAULHTLILASRC
MAEEETBC ek, BT ©2 MM B
IhThb, 1 ADOHBRIEERLETHSETHS
oo

4, BEELIRET, IBAQ.Sng/ L % &0 L
1/2LS SER M Bl T3 2 21tk h, EROHELEY
AL, ~HoHRIAEREUR L, T&cEhE
Lot

5. EAERIEGES TSRV, ST ER L OH
EEROBERIBDORIeh » 1,

6. EEESTFREMY B REY, WA
BHT, BEMNCEE LcliRrcE, BB UTHE
WEITEEIRDZ ENTES,
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APRE KM T DI DD, BERYHRFHHEMEY
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30 IRERILRERBRB R $545

¥, APRORRO—ITL, BRKEAHIR A 4
577 vy -HERBREESETHC X -7

5l R X mk

1) Bewxert, H. S., A.D. Wyrick, S. W. LEE and
J.H. McNeiL: 1983, Science and art in preparing
tissues embedded in plastic for light microscopy,
with special reference to glycol methacrylate,
glass knives and simple stains. Stain Technol.
51:71—-97.

2) RpllEf - s oRE-HHE E-8 =5
1987, fEHUET A7 ¥ ADERETLH%E 28
ZEEROER & Lo IREERAME. 50 : 7580

3) Hasecawa, P. M,, T, MurasuiGe and F. H. Taka-
TORI: 1973. Propagation of asparagus through
shoot apex culture, J. Light and tempreture
requirements, transplantability of plants, and
cyto-histological characteristics. J. Amer. Soc.
Hort. Sci. 98 : 143—148,

4) FREZ - BA & - B 1990, 7 AT
HADAREREHRI L5 KEHHE F 1% REHAR
LORERDOTE & ELE KEERRE. 53:43
—50.

5) Linsmaier, E. M. and F. Skoos: 1965. Organic
growth factor requirements of tabacco tissue
cultures. Physiol. Plant. 18 : 100—127.

6) MaTsuBara, S, and W, J. CLore : 1974. Vegeta-
tive propagation of asparagus from lateral buds.
Sci. Rep. Fac. Agr. Okayama Uni. 43 : 19—26.

7 ) Murasuice, T., M. N. Suaspg, P. M. HasEcawa,
F. H. Takator: and J. B, Jones : 1972, Propagation of

asparagus through shoot apex culture. [. Nutri-

ent medium for formation of plantlets. J. Amer.
Soc. Hort. Sci. 97 : 158—161.

8) hEFHE - FREF - HPBEIE @ 1989. FREEE,
HEREEAOFMAEORRE 1. BHERENBZXS7 2
RTHADKERFADT DR, EERFH. 25: 65—
71.

NNk FH-BH =B -BEHIEH-SoEE:
1984, fEEET AATHFAOERCETLHE H1H
AT VBT XS EEEOBR. KERAME. 48
: 75—82.

10) ¥Eie ¥ - JRE & - AGFIRR : 1983. 7 AT
W ADHEHBCET 25 H8M HEERMLOM
AT ST DBEME. LK. 14 1 76—89.

11) =3 - vHE Ml - BPIESE - R 5 1985,
EEEMORABHER R L 2 KENE. B¥EE. B
60 : 208—209.

12) Tanaka, R. and H. Ikepa : 1983. Perennial
maintenance of annual Haplopappus gracilis (2n
=4) by shoot tip cloning. Jpn. J. Genet. 58 : 65—
70. \

13) BT 1 1988. 7 A5 HFADHBEEC LS
WL - OEEHFID. AXE 63:271—273.

14) ASBKFIES « JRE FZ - BEEEIL 1983, 7 A1 5
W AOHERBICBET 2% How HEZOZRK
LU EE IR OB FC BT 5B ERE. XIS
14 : 174—186.

15) Yane, H.J. and W.]J. Crore : 1974, Rapid
vegetative propagation of asparagus through
lateral bud culture, HortScience 8§ :141—143.

16) Yang, H. J. : 1977, Tissue culture technique
developed for asparagus propagation. Hort-
Science 12 : 140—141.



BARD 1 7 AT HAOBHELSFREMOFE L b EE 31

Induction of High Density Multiple Buds and Plant Regeneration in Asparagus
Suguru Cuokyu, Hiroyuki KouMuRA and Yoshinobu IKEDA
Summary

Multiple compact shoot buds high-densely concentrated in tissue culture called ‘““high density
multiple buds”’ were found in Asparagus officinalis L, cv ‘Mary Washington 500W’ for the first time.
A mass of high density multiple buds was induced from cultured shoot apex in 1,2LS liquid
medium supplemented with 10.0mg/f ancymidol stirred in test tubes by gyrated drum (2rpm).
It was maintained continuously by subculture at one monthintervals for two years or more and
proliferated through axillary bud formation. The monthly multiplication-rate was about five-fold
the original fresh weight.

After high density multiple buds were placed on 1,/2LS medium supplemented with 0.5mg/¢ IBA,
3% sucrose and 0.8% agar, many shoots were formed. Some shoots produced white-colored roots
and grew into plantlets.

All the 11 plants regenerated were diploids (2n=20) which were the same chromosome number
as the parental plant mass.

These results suggest that the method using mass of high density multiple buds can be applied

for rapid proliferation of plants maintaining chromosomal and genetical stability.

Keywords: asparagus, micropropagation, multiple buds, liquid culture







