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WiCBHER, NERPHE UESECEE Ui, ok,
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Table 1 Effect of auxins on callus induction from young primary shoot.

Number of induction

Number _ _

auxin M) of " embryogenic organ differentiation
test catus callus shoot root
2,4-D 107 20 13 1 - —
1078 20 13 1 — 11
NAA 1074 20 4 — — 1
1075 20 10 — — 8
IBA 1074 20 1 - — 9
1073 20 18 — 1 18
TIAA 1074 20 9 — 3 9
1073 20 5 — 5 1

After 60 days culture.

Table 2 Effect of cytokinin on callus induction from young primary shoot.

Cytokinin Number

Callus induction

Callus form®> Organ differ-

2,4-D of - entiation®

D (y test  Number (%) ODUREST w M C s R(WR)

0% — - 20 12 60.0 3.1 3(20% 1 9 1 —
BA 10 20 20 100.0 6.1 — 20 - — —
Zea 10 20 20 100.0 53  — 0 @ — — —
Zea 10 20 20 100.0 5.5 90 20 — — 1(3)
2ip 107 20 20 1000 6.6 15000 @ — = — — 3
2ip 10 20 19 9.0 55  23(3) 16 — — 4

10 BA 10 20 20 100.0 66  — — 20 — —

10 BA® 10 20 19 950 57 @ — 4 16 — —
Zea® 107 20 17 80 48  s@* 17 — — —
2ip® 105 20 20 100.0 61  1(0) 20 - —

a) Callus form; F: friable M: medium C: compact, ( ): like embryogenic callus.
*: Confirmed embryogenic callus by replacing LS hormone free basic medium,

b) S: shoot, R: root, (WR): white root
c¢) GA; Img/1 added




54 IN=IESVAE v

#5535

Table 3 Effect of sugars on embryogenic callus induction from young primary shoot.

Conpent- Number Number of Embryogenic callus induction Sorgatic

Sugars ratéc;) cul?tflre incdati(l:l't‘ison Number %) Diar(nm;t)er‘) Aé'memaz;) ?gll'nfzt(;on
Sucrose 2 62 19 3 4.8 6.3 121 1
3 63 20 2 2.9 12.2 ~ 300 1
60 20 6 10.0 3.6 80 4
10 63 2 1 1.6 2.0 4 2
Fructose 3 60 1 1 1.7 14.1 200 1
Glucose 3 59 23 6 10.2 6.8 276 2
Galactose 3 24 0 0 0 0 0 0
Suc 2% +Fru 1% 61 15 4 6.6 2.7 29 0
Suc 2% +Glu 1% 61 28 3 4.9 7.3 160 2
Suc 2% +Fru, Glu 1% 61 14 2 3.2 9.1 165 0

After 60days culture. a) Average diameter

b) The total area

Table 4 Effect of sugars on somatic embryo formation from embryogenic callus.

Preculture® Hormone free medium Somatic embryo formation® Plant
Sugars  ConceRC.Sugars  Copeens . Numberof cojor Form tion®>
Sucrose 2 Sucrose 2 +++ GW thin banana little

3 3 ++ W,GW  banana or spindle good

5 5 -+ W spindle(hard) good

10 10 + WB shrank spindle good
Fructose 3 Sucrose 3 ++ GW spindle —
Fructose 3 ++ GW spindle —

Glucose 3 Sucrose 3 4+ -+ GW banana or spindle good
Glucose 3 + w spindle —

a) Added sugars for callus induction.

b) 30 days culture in MS hormone free medium after embryogenic callus planted.
Intensity graded +(a little) to + + + (many). Embyro color; G: green W: white B: brown
¢) 40 days culture in MS hormone free medium after somatic embryo isolated.

-—: no examination

genic callus ##FE LA, < DX X T embryo-
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A4 = VERN LEE T ORARD 5 1A OREL Hic
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BRECOH H DR (table3d.) T, L xEBES%
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H L AR TCRIEHRIIF 3 BE TE» - foo fLOBEE]
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R PR L SEEn o T LL, 772 A,
HT 7 F—ATEIAAESIH S, FHCH T 7 b
—ARELBFE LichoTo, Ly ioROfGe
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P, BHCREOH AT X A RRITFED bRtk - T,
%7, #5h7:. embryogenic callus % 2, 4-Df
TN AR & FRHRE © i BAE LT 308 S
FUAAER (tabled) Tk, L xBEEE 2 ZX TR
3~ 4mnD> EAIRAERME U ic g BAREWOR S 1
DB BB, BEAEDOLDIMEBEICELL
Feh ot (FHEC), Fi:, U riEEE 3 %N Eomike
By C b THER R - Mok (BFED) 1E

PR RS - oo RIS, U B0 CIIEBH L
G EAGRORERRB SR, LrbEORERDOE
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R B Uiz
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Table 5 Effect of hormones on plant regeneration from somatic embryo.

Medium hormones(M) Number Plant regeneration White root

No. IAA Zea tgit Number (%) formation®’
1 0 0 18 9 50.0 7
2 0 1078 18 9 50.0 7
3 0 1077 18 13 76.5 4
4 107* 0 18 10 55.5 6
5 1078 107* 18 10 55.5 6
6 1078 1077 18 14 77.7 3
7 1077 0 18 9 50.0 9
8 1077 1078 18 12 66. 6 5
9 1077 107° 18 14 77.7 5
10 107¢ 0 18 12 66. 6 7
11 1076 10# 18 7 38.8 1
12 107¢ 1077 18 8 44, 4 4

After 60 days culture. 2> Non plant regeneration.

Table 6 Habituation of plantlets regenerated from somatic embryo.

Habit-Number Average

Number Average Shoot

After 60 days culture

of viabi-
uation of Plant Number thick root lity Nug}berPlant NumberoNfug:li)elZ Avre;‘atge Aver;lge
height of white length  after . height of e o humber
type test shoot  root 20davs viable shoot white length of
(mm) (mm) shoot  (mm) root (mm) root
A% 20 67 4.9 13 39 17 20 141 2.4 19 78 2.7
+2.2  0.56 +3.1 +13.3 +0.29 +9.2  1+0.30
B® 20 64 4.9 14 47 7 13 227 1.2 9 64 2.5
£2.7 0.47 +3.5 +31.0 x£0.12 +5.2 £0.44
Co 20 67 4.5 14 41 10 13 83 1.6 12 62 1.7
+1.8 +0.59 +2.2 +11.1 +£0.27 +5.2 +0. 26

%) Room temperature
b) Room temperature
°) Room temperature

+ : standard error

: 256°C, humidity : 70%, Light: 4000{x, Period 12h/day
: 20-23°C, humidity : 40-50%, Light : 1000-1800¢x, Period 24h/day
: 23°C/15°C, Period 12h/day, humidity : 60%), Light: 1/5natural light(max 5000¢{x)
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Micropropagation of Asparagus through Somatic Embryogenesis

2. Condition of somatic embryogenesis, plant regeneration
and habituation from Marry Washington 500W seedling

Hiroyuki KOMURA, Suguru CHOKYU and Yoshinobu IKEDA
Summary

In order to develop micropropagation of Asparagus officinalis cv. Marry Washington 500W,
conditions of embryogenic callus induction, somatic embryo formation, habituation and variations
of regenerated plants were investigated.

Embryogenic callus was obtained in MS medium supplemented with 2, 4-D. Other auxins, NAA,
IBA and IAA were not effective. In the presence of 10°M 2, 4-D, optimum concentration of
sucrose and glucose for embryogenic callus induction was 5 and 3%, respectively. Concentration
of 5-10% sucrose effective for the growth of embryo.

Addition of 10°M cytokinin accelerted the induction of callus, but not of embryogenic callus.
Addition of 10-"M zeatin accelerated embryogenic callus.

About 50% of plantlets regenerated from embryo 3-5 mm in length in absence of hormone.’

Furthermore, 77% of plantlets regenerated at the addition of 10-"M zeatin.

After transplantation of plantlet in polyethylene pot containing vermiculite at 25°C, 70% humi-
dity under 4000 £x for 12 hour illumination, almost 100% plants were habituated.

Twenty-one regenerated plants had chromosome numbers of 2n=20 and only one had that of

2n=40, suggesting that the method causes less mutation.

Key words : Asparagus, somatic embryogenesis, embryoid, micropropagation, habituation
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A. Induced somatic embryo and embryogenic calius.

B. Embryogenic callus was formed on compact callus with cytokinin.

C. Thin banana-shaped embryo induced on 2% sucrose was difficult
to regenerate.

D. Induced somatic embryo on 3% or 5% sucrose.

E. Mass of white and brown colored embryo induced on 10% sucrose.

F. Part of plantlet regenerated from somatic embryo.

G. Cross section of somatic embryo showing apical meristem and
root apical.

H. Habituation of regenerated plants.

Bars indicate Imm (A, B, C, D, E, F, G)






