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T AINTG HADAERIERIC & 25 CEhBER 2 EEEE

B &z - AR AER

#—7—F:71N5ﬁx,$iﬁ,k§%m

T AR5 H R (Asparagus officinalis L.) 13EBRD
RE/EWE LT, 2 EFTRRAIMERL 2255,

Szt BESAC L AR OMEE AR S RT

W3, T, EBERBRERME Y —FHO I HELE
‘bnyvesY =2 OURFNFHINTWS,

Yang 5243, 8 CHE @ F B0 IRy
BFEEE L THFISHRELMAELL, BT, 0K
HE2ACTERSHED 7 o— VIR HA Y, B
FOMMBEHEELT, LrLRBRIEOTELI -7,
S DI, HELIZ198THEICEEMEE AV IR ERE
REMALAKBENBEEERE L, CoFEIzLsE
il (L, BRERBREERE T 2) ORERITE,
MELESZ LB TH L LICHE L TIHFRERLZED
TERSD, 21, 191 BARERHRI ‘o=
)= R ‘e b 22— EORREBICLEMATES
T EERRELRY,

L# L, embryogenic callus (RERERA VX, L
TFTEC &9 53) 2 LERICEEMICHEE LM HER
ViSRS 2 I RRICHARD Z LI BARERE
RORRN, FFRCOMBEIRBRTS 7,

DK, FHBICOWTE, BALYOWME L S2HER
PHEE LTEC 238 L, BEENICAERLFETES
HMla# (embryogenic cell line) #3RIKT 5 KL%
LMD L L, BECOWT, BFIREESEREIC
AEEPNRZRAC L, HEPEEER@ETT 2HEE
BLTw,

Zotze, RABETHE, REREERREAMLLS
TR DR, FlF LR EREREZ AL 2L
EROKSRILDEEE L KBIZOWT, T, FERD
& DIMBE L HIETIE O 22 b DR, TEROE
BEBOBHEEE RUBEHM»IELTTEE & % 5353

HATRIIBMOKEEIE A F 727/ 0 P —HRMRE
BB IHRTH B,
FRE64F 2 A160 %

W -WT, &5ic, REFRERE AV ELE

T Y B ORI — A MR O o OFIT RS
ZoWT AR LD THET 2,

MBS IV HE

Embryogenic callus (EC)EEM

YREHWL s —FHICRFZFINTWS ‘toie
) —» (2n=30, 13454, FL17RE) OFE %1989
5 AIRRLE, BELOHEDNTLY, CoOEED
F AN EEHYITIRIR L, Murashige & Skoog M
f (MS $5H) ST o 3 F - 10mg/ € 2 EN L7
HICHHE L TEREE L, 2FRUEFR L2 (Figd-A).
¥ 1 A IO 0T, 2 FERERICHER AL
L, ECHBEaMklE L7z, CHOLFEMRE 2 AN I8
#L,MSEHa#AE LT2,4-V7 007/ X VEEE

(2,4-D) #10~°M, ¥ =##30g/ ¢ #¥MmL, pHS5.8i

R LR (ER 8 g/ ¢, HEMEL Sme) ICHHEL
72, HERE{IE, 25°C, 40pumolm™2.s7' 16 B &K TIT
o7z, ECIZFEMBHBM0E THE SN, &6
i2, 2@ EC 3RO ERET 2 BRI IR 2
ol LB 5 & biz, BKELTAER»HET
X 2 #MiaFR (embryogenic cell line, Fig.d-B) #:®8ik
L, &AREBICHER L2212,

B, RFR TRV —En KRR Figl ioRLR
FHETIT 72, '

1. BRFERERCLIITEREORRLEDHD em-
bryogenic cell REDEE

BHREERRZ AT, KESIREFRT—UOH
S AERR & RRINIRR & ¢ B 7o wic, EC kst
~DOBHEE £ et L7z, g L 722 EC (3, 0.015, 0.03,
0.06%10.1g M 4 TEHEREERREL, 4 KETHEBEL,
EC w3, B FRETHET%, 2,4-DESRMND MS
HISEEHD (3 a¥830g/ £, pH5.8, HIBE30mE) (CFEHE
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Culture of shoot apices®

|
Subculture of aggregate buds at monthly
intervals®

| 3 months

[Bud clusters] 1
-+ Cryopreservation or
l +— Storage (4 —15T, 1
year)

Culture of segments of bud clusters"*

! 1-2 months

<4

4

Sellection of yellowish — white, friable
calli and subculture"”

!
Sellection of embryogenic cell lines and
subculture at biweekly intervals"”

[EC (Embryogenic cell line)]

— storage at 77T, 6
1 months ] 2
“— Or cryopreservation o
Development into globular embryo (0.5
— 2.0mm}, Suspension culture using MS
medium (30mg EC/30m#¢ medium)
!

Fractionation by sieving (Imm and 2mm

weeks

pores)
}
Development into bipolar embryo (2 —
5mm} (MS medium with 2.5% agar) (lg 2 weeks
embryos/30m£ medium) to
1 month
[Mature somatic embryos] 1 :
- storage with low
1 temperature
~ (4T, 1 year)
Regeneration of plantlets (MS + 0.8 %
agar) : 2 months
! +
Acclimation 1 month
‘ J
Nursery plants d

Fig.l1 Procedure of micropropagation system using
embryogenic calli induced from bud clusters in
asparagus.” ™" .

* 'MS medium supplemented with 10mg/ £
ancymidol, '
' MS medium supplemented with 10°M 2,4 —D.

L, 25C - logmolm~%s~E &I T2 35\ T 100rpm T
ISR L7z, BEDR RSS2 12, New Brunswick
Scientific #¢) ModelG33 # Fv:7z, 2 BB, RE
TR REFRE & 9% L 72,

I EHERSREOTEEORIMED - HORTRE
DHRRUTEEDF L
R OERT,0.03 g 0 EC SR THIATE 472 2 R

B ol 2 R Uz, S ol o £ < G ERRIE (6E
EWO0.5— 2m) TH -7z, SENE, ZOHINEHES, & RR
LIZAREREZEZ LN EZF LIRS L 3FELEOMEHED
LNLBRD BT FRHOFER (L, SUER
T3) “RAIE L OO TERIEE F R L.
BERIZ0.8, 2.0, 25KV 3 %D 4 kHENRKIBE DT
EeBREL4RETERLALMS SBHICHFENERE Y
a$li30g/ 8 #MA T pH5. 81T L, 30me>5 & L7

(GFPEESEEMB AL F v — K}V, $80X100mm) , ik
i3, 1FBHVEERTH 1 ¢ (PCV T 2 me) 3,
2o3F 2 S TR TR L, 37, EIREERL
Mg, 2omE 1 mnRD R F L 2 MEFR Ficoll (400)
ERVRREOK & X 22 2 FEIRELRE L2,
C OBRERIIFERRICHRR DO AN F + — K P AICBRL 72,

RONLBEROKE R EBRICOWTOTE LB
60HZICIT» 70, & 602, WEMERRGYE S ERMO
MS $5i (> 2 4830g /2, EKB8 g/ L, pH5.8) Bk
L, 60RZ0MMERERE2HE LA,

B, INLORBRIIVTRL25C -40umolm2st,
168 RIB T TIT - 72,

. REE,SOHEHELO-HOIEHRE « > a %

BEORES LUBRBE, B

TEMR (3, BRAKIE % & £ MiEH & TR 5— 3 %D
HHICHEL, 12ARCBLANES 2 - SmOES
LW £ ARBRCHR U, 81013, MS 52k (ERE
[£0.8%, pH5.8) ##A L L=t Bvi 22, RERITZE
T MS SEHBEORF DD, 1/1, 1/2, 1/4%
B 3K, BHEERIRIROIAF v — KL 1 5
7 ) DT E RS0, 20, 30MED 3 k% 440
bETiio7: (Tabled), %85, TEROBHBEN)
RSOV TIE MS BRIBE 1 /1 KIS BV CREFL, 1/
2, 1/4XIGI0EOREL TR 4 REERB L,
TEED & DRY - BALISE Y7 & 2 BHBE ORI T
i, 0 ~12%D10kHE ¥ B L CAR 5 Mk - 10R 8%
L7 (Fig2)e %3, BT ¢25X 100mRERET # A
v, R 10mE & L7z,

BERBRROFERES LOWLISOWTIE, HHISHG
CHIMEEER, Rk BESFEELTRELA
(Table 4, Fig2), %5, FER % OMEBHE L 25t
BEI/1EDALF 2 —RILIZBWTIE, 0 -60B0
BAMES, SAEICARR, MELTEL, HROY
JEALEERE M B & L7z (Figd) . &IV 1D
25C + 40umolm %' i B F T - 72,
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Table.1 Development to globular embryo from different contents of embryogenic calli in liquid culture.

Initial Yielding Proliferation Diameter Rating of diameter of

EC weight rate of embryos formed embryos (%)
A (g) B (g = SE)? B/A (mm + SE) {Imm 142 2¢€3 3Imm¢
0.015 2.6+0.3 173.3 1.9+0.2 16 44 36 4
0.03 2.9+0.2 96.6 1.9+0.2 8 56 24 12
0.06 2.4+0.1 66.7 1.3+0.1 28 . 60 12 0
0.1 1.6+0.1 16.0 1.0£0.1 64 28 4 4

' Fresh weight of total cell clusters cultured after 14 days.

SE : Standard error

IV, IE{EREOENX & 2 LIRbE LR OB R O%E

AERD 6FHAE L -9 % RS » SHRI L, TRk
TR HEPHEN K & & LI LIcE L 23 L OBHF IR
fbat:% 3 Lz, JERCIZ, 967X (#35mm X 35mn) K
UBLAR ($50mn X 50mn) D 2 FEFO LNV KEEEH * B
Wiz, THGRKBANEEELCK VELE=1—
PEBE, ZoLRICERERL

JEALEE L o fEEE, HROBEEFW AL L (EC
500~600xS/cm, pH6.0~6.5), /X—3 %251 b, /¥—
SAVHER EEEEEEL =3 X2 T4 b 18-
54 F=1:1:1 (EC 592¢S/cm, pH6.7) »=FEiE
Bttt 4 KHER RE L, ELA LR E S
(2, HidraEE KRS 2mlll) DE3HNIC3kEEL
L, g 8/k#ssE L7 (Tableb), #tR#IMidglenk
2 ~ 3emEX TEI6Ek, HidkH' 5 ~10cmX T51ERE L7c,

LI ER25°C, BREN20~2B%MEICHBE

IBLR Y 2 BT, 2~ 3 BEREAET 72, |
LR 2 ATRICTES R, BELRHEREEFEL, Bt
BN DK & XR5E L OB ONLIC T T B
WTHET L7

272, e HoBEERFIROMBLE HO—FHHA
D12 HDIEHE RO E O KRGS £ RET L7,
FERP? SHEL, BELEHR (BHE2 »RAR) oWz
VKB GBEOHEKET b > T L 2 HR SR,
BlbE=n— M2 BA, STHEREHFEEICL~3
7 H R L7, SETmMIME, IRILEICKR L T#kL,
1 R OBROBIHFR» GEFRELFE L,

& #

1. BFERBIEBCLBITERORRLD HD em-
bryogenic cell BEDYEE ‘
ks~ EC B (IR ERE) L RERNFEE
EDBMREREF Lc, ZOE, MO II0nD

Wtk 1z #1120.015~0.03g » EC 2B L 2354105 <,
RREOFHRFORAMER Lz, 72, HilgRDIL
Hi3, ECoOBMER%0.06g, 0.1gicHmL THEC X
N, BRRE~OREH AL NE o7z (Table 1),

1. EHEREEROTEREORBLO S HORKBE
OWES LUTREENRAIL
WSRO R 5 ERBECE VT, RKEHS
b RARIE~F5E L 2 R E RO, TERIBE 2 %HEHX
THRLE, VRIS ) EHBOETH 72, ZORT
13, A LZTURE (42 mkl b C—3kkel Lrokis
KTCHWFER) »EoN, NI HLES5mLlEICR
& U R ER 2 100/81% & 217z (Table 2), EFRIBIE
2.5%RUF 3 BIKTIE, 2 %K & ik L TREREEIEH T

Table.2 Maturation of somatic embryo on different
agar concentration.

Number of bipolar embryo® (& SE)

Agar

(%) 2-5mm 5mm <« Total
0.8 55+13 22+ 6 77+19
2.0 232463 100+25 332187
2.5 140+14 84423 22437
3.0 68+ 4 18+ 3 86+ 6

0.03g of subcultured embryogenic calli were put into
liquid, growth regulator free medium and cultured on
reciprocal shaker (100rpm). After 2 weeks, about lg
of cell clusters were put into MS medium solidified
with different agar concentration and cultured at 25
T, 80 xmolm™s™". SE : Standard error

*: White or green colored, bipolar embryos (More
than 2mm in length) were caliculated after 2 months
culture. Vitrified embryos were not caliculated.
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Table 3. Plant regeneration rate from globular or
bipolar embryos formed on different agar
concentration.

Agar concentration Plant regeneration rate (%)
on preculture

medium Globular Bipolar

‘ (%) embryos embryos
0.8 0 (48)° 3.1( 32)

2.0 22.7(22) 81.9(332)

2.5 54.2(24) 84.4(461)

3.0 : 45.8(24) 66.7( 84)

*:( ) ; Number of tested embryos

DD, KIBKOBREIMES o 72, b, BRIBE I
UXTid, BHIEFZNS p o RBRKIFISRTRIEL, &
RIS N R EREA D % b0 o 72, BRIBEE0.8% D
BT, AERAORBRISZ D, 1K A% DMK
EEBUITMET 2 BENHI 1/ 4 TH -T2,

RIS, INHORYDERBENEMTE LA LTE
FE 2 FAR S LS IS BRI L 3B A0 bR £ B8 L
P2  FERIBE 2 ~2. 5% X T8 &b AR b D LR
i3, 80%LIETH -7 (Table3), —F, FIMABRIKIE
P b OWALRIFRKIBEEL 5% X N54% 1 F i T, 21kH)
gD 720 2 %R TE L AT, HILEHC 2 %k
7% N AR PETFRO LN, L L, 2.5~ 3 %K
TR AN RIS, KIZHRIL L R VI B b AT,
£ IREICEF L,

B, RFREIERBKRIC, 2me 1 mDEFIC & 5 50HE

100p

Plant regeneration (%)

Sucrose concentration (%)

Fig.2 Effect of sucrose concentration on the plant
regeneration from bipolar embryos.
5 numbers of bipolar type embryos (3—5 mm
in length) were tested for 10 times replicates.
The plants with vigorus shoot and root more
than 2 cm were caliculated.

BBCI-T, TCADASLIKRERANR, BREDRE
HTE, FEMNDKE S %5 HBRERFLT & - (Figd
-C, D). #F7, HHIRELERLIC Ficoll-400 % Ay,

8 %iBHE T10~ 1558, 800~3,000rpm LA 77
o 72tk B L7 EC 2 BE, HAREIEE (EC50me/30
nl) THILILEINFERNKE I LK LFHAILTSE
2o JHUL (2HEEE 28 ~ 1 A B1RIC2. 5% D ERIZHIC
BHIL, LEREH®CIRSRIEDRD 5 RECERLN -
BECRELS (F—2B@mL),

H. FEELHOMENEIED-HDIEHME - S a5
MEORBRUBHBE, E/CH

TERD L DR, HILRED MS S3iBE (2, BED
1/15sEn MS EbiBER NS L IFERRORED
RERSFHRL\P -2, FEBRDOBHEEE & LBl
HTid, 18555010, 20, 30MEEOFEHETIE, T
LI LRI E Z 7 (Table 4), :

Lo bHIRE L BT - HbROBEEAZE, 3~4%
E T b B2 WLRHIE 8B TH 72 (Fig2). L
L, 0BXTIFEERFRET, 0.5 1.0%BXTHHFHK
DEF R LD 72,3 2 BEERES 5 B EDRK T,
BRI R2ET L, WopicHlmpEnsi, &
LI, RBDEVBETEIRIBIERTH 22 boh
boHY, BFRIIECGERMEIMES NI,

TENR A SIS REH L THE3%60 A B33 & RiR
REFELLERTIIE, 5082 TREBROEEMEH
BoOLN, ZORIIFHBNTEE LA, RBIEIELLYE
WEHE T b 153845 B 3RS I390% D RETEEDH H R, 60
A% 13 2B E 2 FE4R U 72 (Fig.3) . RIF®RI3E38300 B

100 1100
80} 80
°
3 2
= & 460 =
k] Z
3 40 E
£ “r =
& ]
2
3
[<3

20t 20

0 s ) N ) o

0 15 30 4 60

Cuiture duration (days)
Fig.3 Growth of shoots and roots formed from
bipolar embryos in the course of 60 days.
(@) ; Shoot length, (O) ; Root formation
Average data include the embryos that did
not form the shoot.
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Table 4. Plant regeneration from bipolar embryos in diffefent strength of MS medium and density of embryos

transferring to medium.

Medium Density Plant? Shoot Rate of vigorous root length (%)
strength of regeneration length
embryos rate (%= SE) (mm #+ SE) >20mm 10<<20 mm Total
1/1 10 75+ 5 50+ 4 7.5 45.5 53.0
1/1 20 80+ 9 54t 6 18.3 20.0 38.3
1/1 30 87+ 6 58+ 5 20.0 35.6 55.6
1/2 10 70+ 9 42+ 5 7.5 30.0 37.5
1/4 10 7011 41+ 4 5.0 30.0 35.0

Investigated after 45 days culture. 4 replicates. SE | Standard error

* . Number of plants, which have both shoots and vigorous roots were caliculated.

* > Number of plants, which had vigorous roots of more than 2mm in diameter were caliculated.

1287%IcE L, 45 B &£ 3l hr o7, WEARMRA AR
i3, 30H T, 20mBENREIEHLNLLDNEE
1 onf2EOMAR TH -1z, 5HETIE, HRE2milL,
£ 310mbLl EoB#ERE b OBROTIEHI0~50%I1T% -
7z (Table 4),

V. JERFOEOK & & LIRLE T R U B R ORE

TERAY A L 7EE0 R & 3 RUNELICB Y %
B L OBBUZ W T, ELROEEIC RIZTTRE LR
L7z (Table5), ®%5 ~10cm, HFRIRFREERI ~5
em®ORE T, EEXOBHIIrrbLFVFRLEER
DE(82.4~96.1%Tho7z, T/, WiF2~3cem, B
AR 2 emX T 87.5~93. 8% D inFRERL, L

L, #Higklen, AEIER1m/DHTIITEERIHI0%
icEEE o7,

MA{EEE L OFERR L E(LROMETIE, BEAEEEL
HANR%THE, HRLLELOWTRH%BLL LD
EWEERSE LN, AT, ZHEAEL (A=
BEHEL, -3 X%a2 P4 b, s—F4F=101"
1) B BIELIEHERI RO E B TH 72, 4b,
NR—2Xa254 b, =54 PHARTE, 22AHD
EHHREIMEC, 0BREEL -7,

NEALiEF S o 5 CIRIC L 258 MR T, MR
1AL L INPAFE TR, £NFN96.6, 85.3% 1 88.
9% D E RIEFRIHR S N,

Table 5. Effect of size of nursely plants and kinds of soils for the acclimation.
Size pf nursery’ Kind of Resprouting Pl'fmt‘ Vigorous root Survival
plants (cm) oy plants height Length Number rate”
Shoot Root soils (%) (cm & SE) (cm) (%)
1 1 Nursery soils 37.5 1.1+0.5 0.8 0.6 0
1 1 Mixed soils 31.3 0.9+0.5 0.7 0.7 0
2-3 2 Nursery soils 87.5 5.3%x1.1 3.7 1.2 12.5
2-3 2 Mixed soils 93.8 9.1%1.6 4.2 1.4 43.8
5-10 3-5 Nursery soils 82.4 12.31+0.7 6.6 1.9 78.4
5-10 3-5 Mixed soils 96.1 13.0+0.5 6.5 1.9 92.2
5-10 3-5 Vermiculite - 94.1 10.5+0.6 6.6 1.7 60.8
5-10 3-5 Parlite 92.2 10.440.5 7.5 2.0 64.7

*: Different nursery trays were used ; 96 holes_, (3cm in diameter) used to plant of 1 and 2— 3cm shoot length,

51 holes (5cm in diameter)
" Nursery soils was used singly.

Mixed soils ; Nursery scil : Vermiculite ; Parlite=1:1:1
* . Average shoot length that renewaly sprout‘ed on the soil. SE : Standard error

“ > Survival rate of plant aclimated after 60 days.

used to plants of 5— 10cm shoot length.
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1 7

ERROBMIL, BELHINETIHRELLFEE
W EFIALKRGA L, L)%, FENCTS
720iz, BRI & AR A 2T B OMESL % [
BIETho7ze LI L, MEREEEL AT 20
23, BRI RE R ARIRRIL L SRS T 5 2%
¥ OFBES % BT B BED D - 7207,

% T, MR R FIH L R®E97% BC 2 6 0Bk
RO, B ERIBAEM & FIH LR EEDKE
RKALDELEE, B LILCRBREAOHEE L #ikiconw TR
B L, 2038895 S RSN 4 KRR TR 2 R A7,
& bz, ME(LICH S Atk k & X, AL+ o RidE
RUBH GBI AT W ORI L, ML+ 2%
ISR L, —HIMF LTS 2o RMEM L2 L
y &L, :

1. RSEREEC L SFEEBRODELR UFEE
DK BRIE O TR

EC # IR S L T8 S Aok R &+ S OB £
FREREDER S L ICHH LT, RERORE LR
L7ze ZORR, 2.5%D % EKIEE TH b 1L BIEE
KB T <, 0. 8% DIEKIBEE T8 & 72 KBROT
ERICIENT, E<EE LRtibEr i@ ons, 27,
HE R 3R 142 B2 Ficoll 9B TR Rl 4L
fE%475 &, BRPKE SO - R TREEHER b LI,
Fujimura 533, RNEBRER DRI (TREIREE
BREFAT 5 LHHENTH S & L, PR Saito™®
13, 7 ¢35 #7200 EC BB 0RMISERET 5 T4 R
LT3, LA L, EC DRMKIREIEERIC & 2 WAIT (215
MERIFERTOI EAH AT B,
EH613,2,4-D10ME M L2e MS TR KM £ F1 A
LT ERRENDLWEZ L LD LHFERID 8 BC
L, BCHER T 2 O E R L7, COFiE
& 2 R 2 ERRME L T O RO B 4%
R, Rl BOERITBD & 0T, BB % EC oMz
KRN FHETHSEE L L5 (Figl), LAL, X
D ADRRTE, FTEBEREEET L2208
LT 52.4-D & SIRAD 5 BBIICRE L, FERKE
FIRICRE S 2 o LAEEETH 5720, WlkiEdE
TeE A R M AGA T & 2R L7, MR
12 BC # & BRIRER 12 348 & 4 B BEUIC R 7, $i70 0 R
TR KRR L, T A RS T 5 2 RIBEAE 1
72.Saito 53 I Y T 9 S TERL BT ho s

NF A MBEYES D LNBRFEEDRERHETT
BILEWMELL, Thbb, BENTLF A M BED.
2% % 1 %iCEH B L TRBRILL T WEDH IR
EHI0%D H40% E THIMTER L LT Wb, BE bt
Saito &WDFEIC & b T, IR L LT —HiIC
FVLATY 3 EREBHKIBE L 0B, £0ESIK
BRTEEOBREERS B LS L RA7, EOREE,
ERIBIEL.0~2. 5% DI FiV B 2 & TRKD0. 8% X
LRI L TH#I 3 ~ SO LT ERAE & 7, % 72,
SR LD THL L AR IL, BRI H0.8% D
MS Hzih (k4 & I b ST ~BHET 5 &, 80
%LU AR B L, ki kg =kt e 7 L
2R DL E D b L o 72,

DD, GEREERROFER ERRE) % &0
ERIBEDIEHICBH L THR2ICHEBERICREILL S
LIMEHTEET, ARRTREANLRERIR,
T RITEL SN2 L2 B,

1. DEMLBABEES XF L
TERDREFELLERICIZZI~ 4% (W/V) iBEDL 3
BEAELTh o7, %70, HPEBERICHRESH 5
$UTIEET BEIE, %4 2on, BRRHARE @48 2 on
LI EDBRDEIEHE < % b HHE45~60 B HSEL Th -
oo E7, WELIEHIRIZ, 32F % TO5CHRTEREH
AETHD I ERBRLII LT,

FAERS GOWMILIE, B s HEBE (0~1%) T
BEFRIMEC, EEROE 570 Va4 ERTo/
£ 2% L L HEOF RO, 3%ENE-L
3 WERE OTRMANBRLI E T H 01419, F 285 H2
LIFBROREVFEETHLI LH b, B LICEBED
oMM ERET L, £ ORER, 5 %LLETIREY

R R, WIS L, Lk 5T, BfbicaE L

v aBBEE, R L VOME LRI 3 ~ d YRE L
2Tz, LA L, ¥ o MHBE 6 % CRE LAk
HEEOEOERBERTH 722 Eh b, 3~ 4%l
BETHRFE &L COMEM % ¥ O3t e RFBEOTM
HEOMRBIVELE L bR,

WiT, FERDOBHEE & HMEEENRIE, Wit
DBFEMRIT L7, 1/ 13880 MS Hibiz o o 88 % 3%
WML RREM 2 v, 188 (ALFr—KIA)
40 HMAN R ERE BHIL T45~60BRRT 2 &, &
& 2cm, EFEMBREBE 2 ELoTAEL LN, 80
BLLLEDECIFLEH RSB LN, COFEIC LD &,
1EHBYD20~-0FRNHEHIBKRTES, LIrb, #LF
oK LEERBENTELIEh L, HEEEHER



Bt | TR TANDRERERIC L 25 THRM LW ERE 61

ICTERTE BB ARRIEE WL B,

Figl SR L 728538 R 2 w3 L, ‘o= ) =7
THEHENP LFE B LTELNBRYEC 1 ¢
5 4 2 A T25,0004R0H # 12FTEE CIELRET 5 =
EHTEETH 5 (0.03 g D EC % FLE L EIRNOTE KR
RS, ARSI 1 g % ) 300/ BURIR % TRk, RIF
b, NE(LEHENZN80% & LTEE). -

LB, TR HADOKERYES AT L(CEEY EC?
RARERL, (IR & 3 HEL EORFEHNTEETH S
EHEALPICINTE Y, T, HEROEOEMEER
BREDAREA S Lo s, TA/ST 7 RBREM OHSH
WL EL b0 B,

BELIT, RIST AN A RORNERFEN S, £5
REEHIWS L EBRE LTV 3 ABR T, BEE,
B CHRIED S 2 5 BHROEHBE L EDHTED,
ARMOBAIC L ) BROBANGE - BELERICEHTE
BEELB,

¥ ®

AFRICBCT, TRRZHRADGERGA HFE LT
“embryogenic callus % i\, iRIBREIEE & M ARATS
B THS LERR LWL L/,

1, TAZH20 ‘cay=s)—r" (2n=30)
NEE L= AERERHH 615 embryogenic cell
line #HELE LTHY, EREEER T HAADI LI
X0, RIICK E SOBKDHE - L ARERHE LN,

2. BEIREIERFZORNMEIL, BRBE 2 ~2.5%i%
B MS Eic#iE$T 5 &, %1 5 H T200~300E 7 IE
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Simple and Effective Micropropagation System Through Somatic
Embryogenesis in Asparagus (Asparagus officinalis 1)

Hiroyuki KoHMURA and Masashi ImoTo

Summary

In this study, development of somatic embryos, plant regeneration and efficiency of acclimation were investigated
by using stable embryogenic cell lines of Asparagus officinalis L. ‘Hiroshima Green’(2n=230).

1. Syncronized globular embryos were obtained after filtlation with mesh from 2 weeks liquid suspension
cultured embryogenic calli using MS medium without growth regulators.

2. Globular embryos developed to bipolar embryoé on MS medium supplemented with 2-2.5% agar. The yield of
the bipolar embryos was 200-300 per culture bottle. The rate of plant regeneration with vigorous white root from

these bipolar embryos were about 80%. There were little vitrified plants and secondary callus-formed plants.
3. For the vigorous plant regeneration from bipclar embryos, 3-4% of sucrose concentration was effective.
4. For the habituation, the adequate periods of culturing in vitro was 45-60 days. The plants with shoot of more

than 2em and with vigqrous root of more than 2cm were able to acclimate at high rate (80%) under the 1/5 strength

of natural light at 25C.

5. The acclimated plants were able to preserve at low temperature (5°C) for 3 months.

Key words : Asparagus, somatic embryogenesis, micropropagation




Multiple bud clusters of ‘Hiroshima Green’ Sacle: lcm

Embryogenic calli (EC) of superior cell line of ‘Hiroshima Green' Scale:lmm

Filter — syncronized globular embryos developed from EC in the course of 2 weeks liquid suspension
culture using MS medium without growth regulators. Scale | 2mm

Bipolar embryos developed from globular embryos. Scale : lcm

Plant regeneration from bipolar embryos with vigorous roots, without vitified shoots and secondary callus.

Acclimation of plantlets using nursery-cell trays.




