[ G TR

— % X

[T

15

YRR, 13(1), 15-21(1996)

FayCy o ONFEZBELURBENSDHILA
RE CEYEEE

BEOERT - SEBRECT TR BT EE OB \HFIRR

LEERERER
(T060 AL#EATILXIL 9 %&¥E 9 TH)
*H P ) AR
(7618 KEF=BAEFEE LS 1-1-1)
T EFREEEE
(7020 EERETH EME 3 TH 18-33)
R RF B
(T959-17  FTBIR A AR R EAR)

(1995 £ 1 A 6 HZAF)
(1995 £ 11 B 25 H5%H)

FarYroros O VARHOEEREHEILT 2 HNT, FEZBIURBEL SO NV AFHE LIE
MBESMESREE OV TRETL, 2NV A9 5 OTFREFSEORAEZBE L, FEZLOOHNVAFEIX
2,4-DBFREIRTH Y, BADOHEMEANADERICENTH -2, KR, S DAV AFE T HEAREEH
OBENTD 1, MS il X O BDS iz T AZ BASIRTHh o 7. 70, EHERTEY
Br1L7124D 1M & BA 1M EDHEEENRLRIFTH o2, INVAZFEETI-DOMEELT,
B TR TRBEDO HH5E L Tz, FEZHEO A NVA ZRAVTEBEBELEC DLW TR LI 2 3,
HIVA DS DEBREMBIT BT b EREHAEE L, MS iz lb T BDS ##08FRETH > 72, —7,
TEFOMEIH L ORBEBLTRIZILVPEES N, ¥Favyy o= OFBRROSKEEIRE

Iz,

1. % &
Fawyy=r=2 (Allium victorialis L. ssp. platy-
phyllum Hult)Z, HARTIHILEE, EiiAcBET

32U R ¥EEYCH S, BEITECILEL LTH

BARNT &0, EYEP I IER L RN EE
ELOROEEULIEPHESHER-oTWS, HE, £
DEEPELIBUTHE I Lns, HBLOWESHE
BENTWE, FavYr=y=r QEREAECIE
Fr LTEFEIEE ST DI & 25BN 555, B
FEDBECREBTPED CROILOREICES £ TITHK
FHEEL, BEOBESICIEEENE I &5 HEE
BoTWBY I 2(iw, HEBEEICLAIHED &
WIETHIE RN T A Z ENEERTWE, Favdr=

YEZREBVLTYH, HRIZOFRICLY EFREOR
RMho x FBHEY L OBEBOEREEZ s b, HE
AFBEAICB LT b 75 R+ 2F AL
BOFHET 2HESIHREEN TR, o
TIANEREROEEM LERE2DITH, VAR
5 OWEBEEORER LRI LTS 2 L REETS
%, ,

B CCEEL L VERROBBICLVTEFLS
BL:REPEB D 25, BoORERLOKET
HNVABHE LI, HIVARSDEEFERERIIED, -
722 & REE L Tw b, Kanazawa &' 588204 4
BIUHEZ DBERIBOLTALADBENIRD >hi:
ZEERRELTWS, LLl, AVALLORELE



16

MEEAEOEBRERERIBEIL T RWORERRTH 5.
ARFETIE, FavdroVv 2BV TAINVAER
BU-EVEBER 2RSS L 2ENELT, FE
2B X URBIED 5 D 4V AFHE L EMEEE OB
DWBTHREL, HIVADSDFREFMEOFRIZDWT

YERER{To .

2. B LVFHE

(1) HNAOFHEHE

RN ILEERZEEENBERR R CREL Th
LEMENSERLU-ETEAV, FEZPLDANA
FHICOVTR, FRETEERERFISLR, 20F
£z BB EMEAEUCHMTERELL, BFORFEBLV
IFEZ OB AZEHOSEREEL, v afE
29% v nvs4 b 0.2% 2&#%, 2,4-D 0,1,10,50 uM
¥ BA0,0.01,0.1,1 yM 2HAEbLETHML 16
EEoEMER W, BRILARCFEZPLLDD
NAFRRIZ DWW THEL .

KBNS DA NAFBHEIZOWTIE, RPVEFLVE
H U7z R PR % B e, FITESEHBOTERE» 5 RBET
(ERLHR OIREE) 2D L, RERE 2T,
SIS CREBRYICHY 3~5 mm OERRIE & FiH U T3

Fig.1 Callus formation and plant regeneration.

CEBR L., EMERFBREVEORE RN T 5729,
BDS kg0 ghAsz & L, 2,4-D 0,1,10 .M & BA
0,1,10 uM ZfHAE LY THML 1z SBEO B * H
Wiz, %7z, 2,4-D 10 oM Z 0L 72 MS #5341, BDS
Bl & OV AZ 5tk B TEREMOBE 2RI L 2,
FhENEEIBHEE 20 BBCHILVABRIZD W
THEL .

(2) HIAOHERS - HEHE

FEEZ DEBETHEEINLEEBRR DA VA (Table 1
PEE) RV, PIRERES»ARK, BEahd
WA B 3mm Az aEL T, 2,4-D 1,510 uM 23
oL 7z MS S5 R M U CRMRES R L 72, RBIE 85 Hig
WCANADERIZDWTHEL L,

(3) HLRHDOWEYEEE

MAREEILAKE, QOEBRTHESRZ3D0D
EEAX (Table 2 #BR) DA VA 2ME & L1z, VA
2R 3mm BicHE L CEAFESICEEL, TE
FOHRERSFT U7, 513 2,4-D 1 M 250U 7%
MS 535 & O BDS 521D 2 SE O EAE MR F vz,
BHEIPBRIZAINVADLLDFREFERICOVTHEAE
L7z, S NI NEHF 208 L T, EVARFEGNE

Callus was induced from the basal plate of seedling on AZ medium containing 10 ;M
2, 4-D after 8 months of culture (A) and from the immature embryo on BDS medium
containing 1 M 2, 4-D after 110 days of culture (B). Adventitious buds were differ-
entiated from seedling-derived callus on BDS medium containing 1 M 2, 4-D after 4
months of culture (C). Plantlets were regenerated by transferring of adventitious buds
on to MS medium containing 1 M NAA and 1 #M Kkinetin after 5 months of culture

(D). Scale bar indicates 5 mm.
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Table 1. Effects of 2, 4-D and BA on callus induction from the seedling*'.

Callus formation

2. 4-D (pM) BA (M) No. of explants Size of callus (mm) *2
Number %
0 0 24 0 0.0 —
0.01 13 0 0.0 —
0.1 14 0 0.0 —
1 24 0 0.0 —
1 0 11 2 18.2 3.0+1.0
0.01 25 9 36.0 3.8+0.9
0.1 14 6 42.9 3.7+0.8
1 10 2 20.0 1.0+0.0
10 0 24 7 29.2 2.7+1.0
0.01 9 3 33.3 1.3+0.3
0.1 7 2 28.6 8.0+2.0
1 13 5 38.5 5.6+1.0
50 0 11 1 9.1 1.0
0.01 10 0 0.0 —
0.1 4 0 0.0 —
1 11 0 0.0 —

*1 AZ was used for basal medium. Morphogenic response was observed after 8 months of incubation.

*2 Mean+ SE (Standard error).

MRMBEONAA 0,1,5 M = b4 25> 1M 24
AEDLEIABEEO MS Bl ic BIE L TEERR S &
UEROBEECODWTRE L, AERBES »A%
iTo e,
BEOBEZMGIUTOREY L L, FE1050%
NAGEDI D, BR»S 3~4 0 FEIE, BFORYE
R#T 5&MEELT20C, 4,000I1x, SEEEIEHE L L.
2ok 25°C, 4,0001x, 16 BEHEETH -7,
(4) FRFOMEROBE

Bt s VA BEESTHEIL, BIEMET
(55 X 15~25) T 7 )V A NER O EAMEDIREE 2 B L 72

-

£y (=2 (-] [=3

=4 =4 o =4
T T T

Percentage of callus formation
N
o

BA(;?M) 0o 1 10 0 1 10 0 1 10
2,4-D (uM) 0 1 10
Fig.2 Effects of 2,4-D and BA on callus induc-
tion from immature embryos.
BDS was used for basal medium and
more than 20 immature embryos were
cultured in each medium.

3. # R

(1) HIROFE

FHEZ PEET S L, HNVAITIFHEEZ ORETICHR S
niz, HES»ABOAERE BT, 2,4-D EEmMT
X BAOBECEGRZ ANV BRI NZ 5722,
2,4-D 1 yM 8 L0710 uM 23T 2 L 2 VA DR
DSEH 5tz (Fig. 1-A, Table 1), %2, 2,4-D 1 ,M
EBA 01uyMEHEMLER TR ANV ATBERES
42.9% DRI TEP o7z, 2,4-D 50 uM D
BECRDE, AVAOBBERIEEAELOR 5T,
ANADKE S FEBRRICEDEERERH S N,
2,4-D 10 xM X BA 0.1 M 2L 2K CHEE A
JeAHNAIFERS Omm EBEHRE o7z,
RBFEDOEZEIZBWT, 2,4-DEFRINTIX BARBE
BEL L BIZPE, ANVABERES LR T 2 EASH S
iz, REBRET>LRENTRE VIV ABREIZ
50.0% TH -7z (Fig.2). 2,4-D 1 M 2RINT 3 &,
ANAEREIZEREL, £9biF2,4-D1uMEBAL
oM ZHEIIL 722X Tk 80.0% L & b &b - 7z (Fig. 1-
B). L»L, 2,4-D10puMicicd &, #LRADEREK
BELIMFlIEN, BRESIA VR, 2,4-D 10
M QBEIFITR 2By T FhoRKiE 80T b IZIZRE
UKR& 2 (EEN4mm) ThHo7z,

REEE SEBEOEREMTEE LI L2, 21
ABROEZEERRD &7z, MS #s X 0 BDS £
TN ATBREREZ 15.0%, 35.0% L{Ed-o7z0



18

WZRL T, AZBEHTIE 60% a0 7z (Fig.3), s
ADKEXH MSEHMTR/INESL, AZEHTRER
80 4

Jl Percentage of callus formation

2.9mm ¢ HARE Loz,
(2) ANROHMERS - 1858

2,4-D MU IEHICHRT 2 L, 2NV ADEEE
BED oMz, ZDOBHE, 2,4-D 1M OBFMRTIEA

Size of callus formed N ’ -
WA DHERFEDS 8L 3% Lk bmE <, 2,4-D BEMNES

7% 5o THERREWME T T B M %75 L 7z (Table 2),
ANADKE ZIZDWT 2,4-D 1~10 pM O EE T
BHELEZIRD bR kho Tz,
(3) HLRHLSOEHFEEE

T HEEE ANV % 2,4-D 1y M BEMIL 72 MS
B & U BDS BB LIz & 22, TNEFOERK
RS 57z (Fig. 1-C), FEFHFW K 1T MS 54 &
BDS #5#h » TEZE R ENA SN, BDS Tz DR

Percentage of callus formation
Size of callus (mm)

MS BDS AZ

Basal medium

Fig. 3 E.ffect of t.)asal medium on callus induc- BRI 59.5% LB, ANAND OFRESFHRM S
tion from immature embryos. 59 Table 3
10 zM 2, 4-D was added to basal medium 2 eBhote( ‘a e3).
and more than 20 immature embryos were HNAIP ORI NI TES 2 HEL TEET 5 &,
cultured in each medium. FEEERB L URBSRD o, EeLEIEREsN
Table 2. Effect of 2, 4-D on the growth of seedling-derived callus in subculture*!.
No. of calli ¢ corred Callus growth
o. of calli transferre - X
2.4-D (pM) (A) No. of growing calli Percentage Size of callus (mm) **
(B/A x100)
1 16 13 81.3 8.9+1.0
19 9 47. 4 8.9+0.9
10 20 9 45.0 10.0+1. 0

- *1 MS was used for basal medium. Morphogenic response was observed after 85 days of transferring.
*2 Mean+ SE (Standard error).

Table 3. Effect of basal medium on the adventitious bud differentiation from the
seedling-derived callus**.

Adventitious bud differentiation

Basal medium No. of calgiA t)ransferred

No. of calli Percentage Number per callus
(B) (B/Ax100) differentiated
MS 35 8 22.9 3.0
BDS 37 22 59.5 5.2

*1 1 uM 2, 4-D was added to basal medium. Morphogenic response was observed after 3 months of transferring.

Table 4. Effects of NAA and kinetin on shoot, root and plantlet formation from the
adventitious buds*!.

Shoot Root Plantlet
NAA Kinetin No. of calli
(M) (M) transferred 9% Length Number per % Number per % Number per
© (cm)  formed callus ©  plantlet 9 formed callus
0 0 15 93.3 1.4 2.2 86.7 3.1 80. 0 2.3
0 1 20 75.0 1.4 2.5 70.0 2.4 65. 0 2.2
1 1 12 100 2.1 2.6 100 4.0 100 2.5
5 1 12 66. 7 1.8 2.3 58.3 4.2 58.3 2.1

*1 MS was used for basal medium. Morphogenic response was observed after 5 months of transferring.
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Fig.4 Various pathways in shoot and plantlet regeneration.
Plantlet (A) and adventitious bud (B) regenerated from callus. Adventitious bud
differentiation from the enlarged or stick tissue (C, D) and from the root of regenerated
plantlet (E). Scale bar indicates 2 mm. c: callus, ab: adventitious bud, est: enlarged or
stick tissue, mr: mother root, nr: new root.

7z (Fig. 1-D), #EWERFHDERGFMX S L F NAA
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1M 2L 7 R TREVEZRELS 100% &0 &
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Summary

Callus Formation and Plant Regeneration through In vifro Culture of Immature
Embryo and Seedling in Allium victorialis L. ssp. platyphyllum Hult.

Hui-min XUe*, Toshinari KANAZAWA**, Hajime ARAKI***,
Takashi HARADA and Toshiro YAKUwWA

Department of Horticulture, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan
* Present address: Inst. for Fundamental Res., Suntory Ltd., Wakayamadai, Shimamoto,
Mishima, Osaka 618, Japan
** Faculty of Education, Iwate University, Morioka, Iwate 020, Japan
*** University Farm, Niigata University, Muramatsu, Niigata 959-17, Japan

The present study was carried out to establish an efficient propagating condition of Allium victorialis L.
ssp. platyphyllum Hult. through callus culture. The callus was efficiently induced from the seedling on AZ
medium containing 1 to 10 zM 2, 4-D, especially in addition to BA. The immature embryo was more suitable
for inducing callus than the seedling. It was found that AZ medium was most effective in enhancing callus
formation from the immature embryo compared with MS or BDS medium. The rate of adventitious bud-
differentiation from seedling-derived callus was higher on BDS medium than on MS medium. Some
pathways were recognized in plant regeneration from seedling-derived callus. Shoot growth and root
differentiation were accelerated by transferring the adventitious buds to the MS medium supplemented with
1 M NAA and 1 M kinetin.



