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Table 1-1. Effect of explant source on shoot and root formation"

. No. of Callus No. of Frequency (%) of No. of
Cu]tlvaf . Explant explants growth? shoots shoot formation ro0ts
Hatsune- Epicotyl 25 ++ 10 40 3
shozu Leaf® 25 — 0 0 2

Root 25 + 1 4 —
Erimo- Epicotyl 25 ++ 12 48 4
shozu Leaf 25 - 0 0 2
Root 25 + 1 4 —

1) Explants were cultured on MS medium in glass jars.

2) —:no callus, +: slight, + +: moderate, + + +: excellent.

3) Ledf: Primary leaf.

Table 1-2. Effect of size of the explants on shoot and root formation”

. Epicotyl No. of No. of Callus No. of Frequency (%) No. of
Cultivai Length {mm)  epicotyls ceased growth? shoots of shoot roots
‘ explants formation
Hatsune- 2.5 25 3 + 2 8 2
shozu 5.0 25 1 ++ 8 32 1
10.0 25 0 ++ 12 48 7
15.0 25 0 ++ 11 44 6
Erimo- 2.5 25 2 + 2 8 4
shozu 5.0 25 1 ++ 10 40 1
10.0 25 0 +++ 14 52 5
15.0 25 0 ++ 13 42 7
1) Epicotyls were cultured on MS medium.
2) +: slight, + +: moderate, + + +: excellent.
Table 1-3. Effect of plating period on shoot and root formation"
o Sampling Plant No. of Callus No.of  rrequency (6) o
Cultivar days? length epicotyls growth? shoots of shoot roots
formation
Hatsune- 4 +¥ 30 + 4 6 20 3
shozu " | 7 ++ 30 ++ 15 50 8
| 14 +++ 30 + 3 10 1
Erimo- ' 4 + 30 ++ 4 13 3
shozu 7 ++ 30 ++ 16 53 6
’ 14 +++ 30 + 2 7 2

1) Epicotyls were cultured on MS medium.

2) Sampling days: Days after plating seeds.

3) +:2-3cm, ++: 5-6cm, +++: longer than 20cm.
4) +: slight, ++: moderate, + + +: excellent.
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Table 1-4. Effect of basal medium on shoot and root formation"

Cultivar Basal No. of Callus No. of Frequency of (%) No. of
medium epicotyls growth? shoots shoot formation Roots
Hatsune- MS 30 +++ 19 63 6
shozu B5 50 ++ 27 54 8
N6 50 ++ 5 10 21
Erimo- MS 30 +++ 18 60 5
shozu Bb 30 ++ 17 57 9
N6 30 ++ 4 13 10
1) Epicotyls were cultured in the plastic dishes (¢90mm).
2) +: slight, ++: moderate, + + +: excellent.
Table 1-5. Effect of BAP and kinetin concentration on shoot and root formation"
Cultivar Cyto- Conc. No. of Callus No. of Frequency of (%) No. of
kinine (mg/2) epicotyls growth?® shoots shoot formation roots
Hatsune- BAP 0.01 40 + 37 93 11
shozu 0.1 40 ++ 36 0
1.0 40 +++ 32 -80 1
10.0 - 35 ++ 3 9
kinetin 0.01 30 + 11 37 20
0.1 40 + 20 50 30
1.0 30 ++ 16 53 2
10.0 30 + 3 10 0
Erimo- BAP 0.01 35 + 20 57 2
shozu 0.1 35 ++ 25 71 1
1.0 30 +++ 20 67 0
10.0 35 + 5 14 0
kinetin 0.01 25 + 6 24 23
0.1 25 + 8 32 24
1.0 25 + 6 24 1
10.0 25 + 1 4 0

1) Epicotyls vx;ere cultured on MS medium in glass jars.
2) +: slight, + +: moderate, + + +: excellent.
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THo7H, ITNIBLTIAES XU BAP BEw &
B2 —EDMEARASNED 5T FERBEREIZDONT
BOFhoRETH BAP 2B (0.01 mg/0) OB
CEWERSR O, £, FE, NV EYavX
% EO—EHORE T BAP ORBEE (10.0 mg/) %4
THTRERERES o 72,

2B, BONLTEEERNEY 7 ) —HHICBEL
Tk I B, BRHASN, ZTOE LA EHIEEREDE
EEF L (Plate I-1B),

(6) HOBELBEOHEMCRIZTE

BEORRSE L P12\ TRET L 758 % Table 17 iz
Tlle TRIZESEY aBTIREER L TSR 51
T30g/L DBETHROLFEFHRENT <, 45g/8 M+
DEBWEWC R 5 EFREHFBRERZETL, MCTERE
REHH o 7z BB, 45g/8 U EDBBETIZ LR

HBPBHBREELYBELE D H o1, FLI—XT
Y a IR THEMEEREETEL, "NV v e
YREBEBTEI NI —AD10g/0 & 308/l TERE
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Ta_lble 1-6. Varietal differences for shoot formation?

Frequency (%)

Mean shoots

Frequency (%)

- BAP No. of Callus .
Cultivar . 2 of shoot per canlogenic of root
(mg/0) epicotyls growth formation epicotyls formation
Beni- 0.01 25 ++ 72 2.9 24
dainagon 0.1 25 +++ 92 3.2 0
1.0 25 ++ 20 1.4 8
10.0 25 + 0 0.0 0
Hayate- 0.01 50 + 62 2.2 24
shozu 0.1 50 ++ 80 2.1 6
1.0 50 ++ 22 1.8 0
10.0 35 + 19 1.8 20
Maruha 1 0.01 25 + 24 1.3 48
0.1 25 ++ 52 2.4 0
1.0 25 + 16 1.0 0
10.0 25 + 0 0.0 0
Takara- 0.01 25 + 8 1.0 40
shozu 0.1 20 +++ 50 2.7 5
1.0 20 ++ 20 1.3 0
10.0 20 ++ 10 1.5 65
Sahoro- 0.01 25 + 16 1.0 92
shozu 0.1 25 + -+ 48 1.8 4
1.0 25 ++ 20 1.2 0
10.0 25 + 0 0.0 4
Sakae- 0.01 25 -+ 4 1.0 100
shozu 0.1 25 ++ 48 1.8 8
1.0 25 + 32 1.3 0
10.0 25 + 0 0.0 0
Kogane- 0.01 25 + 36 1.2 4
dainagon 0.1 25 ++ 44 1.6 0
1.0 25 ++ 36 1.6 0
10.0 25 + 0 0.0 0
Erimo- 0.01 35 + 20 1.3 10
shozu 0.1 50 ++ 44 2.6 4
1.0 50 +++ 36 2.5 2
10.0 50 - ++ 2 3.6 20
Kamui- 0.01 25 -+ 12 1.3 72
dainagon 0.1 20 +++ 40 3.0 0
1.0 25 ++ 44 1.4 0
10.0 20 + 0 0.0 0
Hatsune- 0.01 35 + 46 1.3 45
shozu 0.1 25 ++ 36 1.6 0
1.0 50 ++ 14 1.2 0
10.0 45 + 25 2.2 48
Chagara- 0.01 25 + 8 1.0 76
wase 0.1 25 + 36 1.4 56
1.0 25 ++ 36 1.7 4
10.0 25 - 0 0.0 8
Hokkaisiro- 0.01 15 ++ 7 2.0 13
shozu 0.1 15 + 33 1.0 7
1.0 15 + 0 0.0 7
10.0 15 — 0 0.0 0
Wase- 0.01 25 + 4 1.0 40
dainagon 0.1 25 +++ 12 2.7 0
1.0 25 + 0 0.0 0
10.0 25 - 0 0.0 0
Wasetairyu 1 0.01 25 + 20 1.4 40
0.1 25 ++ 24 1.8 0
1.0 25 + 36 1.4 0
10.0 25 - 0 0.0 0
Akane- 0.01 20 + 6 1.3 40
dainagon 0.1 20 ++ 6 1.2 0
1.0 20 + 0 0 0
10.0 25 - 0 0 40

1) Epicotyls were cultured on MS medium in the glass jars.
2) + :slight, ++ : moderate, ++ + : excellent.
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Table 1-7. Effect of sucrose and glucose concentration on shoot and root formation®
Cultivar Sugar Conc. No. of Callus No. of  Frequency of (%) No. of
; (g/8) epicotyls growth? shoots shoot formation roots
Hatsune- Sucrose 10 30 + 6 20 1
shozu 30 30 +++ 12 40 1
45 30 +++ 5 17 5
60 30 ++ 4 13 8
90 30 + 2 7 3
Glucose 10 30 + 15 50 0
30 40 ++ 18 45 5
45 40 +++ 3 8 0
60 40 + 1 3 0
90 30 + 1 3 0
Erimo- Sucrose 10 30 + 4 13 1
shozu 30 30 ++ 12 40 1
45 30 +++ 5 17 2
60 30 ++ 4 13 6
90 30 + 3 10 6
Glucose 10 40 + 10 45 0
30 30 + 5 17 0
45 30 ++ 2 7 2
60 30 ++ 0 0 0
90 30 + 0 0 0
1) Epicotyls were cultured on MS medium in the plastic dishes ($90mm).
2) +:slight, ++: moderate, ++ +: excellent.
Table 1-8. Effect of gelling agent on shoot and root formation®
Cultivar Gelling? No. of Callus No. of Frequency (%) of No. of
i agent epicotyls growth?® shoots shoot formation Roots
Hatsune- Agar (0.8%) 30 +4++ 10 33 4
shozu Agarose (0.6%) 30 ++ 4 13 8
‘ Gellan gum (0.2%) 30 ++ 6 20 1
Erimo- ¢ Agar 30 ++ 10 33 15
shozu Agarose 30 ++ 4 13 10
! Gellan gum 30 ++ 9 30 10
Kamui-- Agar 30 +++ 8 27 ' 10
dainagob Agarose 30 ++ 1 3 11
Gellan gum 30 + 2 7 12

1) Epiéotyls were cultured on MS medium in the plastic dishes (¢90mm).
2) Ag:“ir and gellan gum are from WAKO PURE CHEMICAL INDUSTRIES, LTD.
Agarose Type VII is from SIGMA CHEMICAL COMPANY,

3) +: lslight, ++: moderate, + + +: excellent.

Eﬁﬂ:%%%bl%‘%%“@b b rEbhic,

LU, wVE Y OB N BHMICEBEL 288,
BEOMERKIVEY 7 ) —EHIZIEE LIS L0 b
B, %7, 2R CRBT 5 LD THOMH
BIBZELBUD, Z0ORE, 1HETHS 2~3 FREL
DIRS & s 0o T, HERICET BBRIR USRI T
YN BEERT 5 LRHNEY FLEY 7V —DREHIE
ML T, R L e AoiEst v L Bbhi,

R

FEIR (1985) 12, 7 XD Lif#li% BAP & NAA »&
te MS 5t E ORI L, AEFrEEMEX ¥ LI
O TRINLTze T ERIBFIZ, ERBHICERI IS
WA S bFREFOBREIZRIIL T3, X512 Ozaki
(1986) 137 X ¥ FNEFEH SFEL L7 h VA X D OFREH
DR EFBEBE LT3, 1, BIS (1990) 13,
IEEEORERBECH2VEYa vy X AL,
BAP 0.06 mg/f K CE®E 5% DTEFHRELET v
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Table 1-9. Effect of temperature on shoot and root formation®

Culti Temp. No. of Callus No. of Frequency of (%) No. of
ultivar . . ,
Q) epicotyls growth? shoots shoot formation roots
Hatsune- 20 30 + 7 23 2
shozu 25 30 +++ 16 53 8
30 30 ++ 10 33 7
Erimo- 20 30 + 2 7 0
shozu 25 30 ++ 12 40 4
30 30 ++ 10 33 6
Akeno- 20 30 + 5 17 2
Wase 25 30 ++ 17 57 8
30 30 + + 10 33 6
1) Epicotyls were cultured on MS medium in the plastic dishes (¢90mm).
2) +:slight, ++: moderate, + + +: excellent.
Table 1-10. Effect of NAA and BAP concentration in germination medium on
shoot and root formation?
Mudium Frequency (%)
Cultivar NAA BAP N(?‘ of I Callushz) I\}Tlo.-of of shoot No. of
(mg /8) epicotyls growt shoots formation roots
Hatsune- 0.0 0.0 30 + 2 7 6
shozu 0.05 1.0 30 ++ 20 67 4
0.05 2.0 30 ++ 28 93 2
0.05 4.0 30 +++ 24 80 1
0.1 1.0 30 + 25 83 4
0.1 2.0 30 +-++ 20 67 8
0.1 4.0 30 +++ 19 63 3
Erimo- 0.0 0.0 30 + 1 3 8
shozu 0.05 1.0 30 +++ 19 63 4
0.05 2.0 30 +++ 27 90 2
0.05 4.0 30 ++ 23 77 1
0.1 1.0 30 + 20 67 2
0.1 2.0 30 +++ 26 87 5
0.1 4.0 30 ++ 28 93 1 -

1) Epicotyls were cultured on MS medium.
2) +: slight, ++: moderate, + + +: excellent.

%, LL, Zhs0fE TREMuEEOEFRES

B DLW TOERSE < 2, FBHLBESELT
BEEME L TCHETEEIT L RELBHLL TR,
ZIT, FETE, HMREEOE—FSLLTETO
SENEECTbNS X 5 RBLEDOXEFMED
BIEERE LT, UMTOX D SHBEE2HEIILT,
3, MR 2AMER O WL TRET L 7245,
FEBRTR, BEMNCERS LT X FOEYO LI
i, P4E RUBEZFhEN MSEMTRELLL D
z, PO S A NVA EREFBERE NI, L
L, F1EED» S BTERBEEEINI DD, HIVXZ,
FEFOER A SR » >, IThiZ, HiRD Ozaki
(1986) DFFER L Rix o7, TOFEREE L TRAWdm
EY4ABERSOERICE B LBbh b, 7XAFORD

5DEMEICDOBTRE, ZhETHRSRIRWL, 50,
D TREHFER L B OBMIERIL T2, Ly
L, # OFEMER I LR 1/10 LITF L 8B TERT
Holz,

MU EDORER, BECHAVAIMER £ U TR R
bolt by sBbhik, FESBIFMEENLEL, %
DERLAST, HBEEL BB LV EEECAKEDOH
AR OEsNFEED2, & ThiL, HHEERE
TCREENCER SN T X F OEME, B TER
Ehrchk e RRR D, ESEEPRER ERERHED
HERZUZVWOT, FEEEL TH—2HREREL
ST 5 L BTEETH B, 251, FERTIR, £
BHOFIRH EYIF OR S oW T H BRI L 72,
FOBR, BEE 7 ~10 HD 7~8 cm Z{#HE L 7= L




10 S RERRERE F8T S

OfifEZ lecm BEYVELL, BY OF % 1cm OE
ST o YA BN & L TR O ES THB I L ER,
VLT, COREIZRE (1985) X 2 RE0HE (2
cm BEICHE L 2 RO h R % 0.5 cm I YTE -
LEIE) RHARTEBORZIAHLS <, T OREMY
EHTH%.

& T, PEHFE YA OB & YR i
RENIANAERI D SR E NI, FDBRE, TE
FDREND DRECREOUMEOATH -1z, L
Tedio> T, LRGN, TEFHRICET 2BEDOELE
TBIENRITRENS, ZOZ LR, Hlk»50E
M 810 2 REMRME%RITT 3 £ TS TEKREN
HRrBbhs,

%7, LEROKRE, EESHORERLE S EDS
R ERBL w3 L b Bbhs DT, NAA & BAP
ZHMUIRFEBCHER LI LR E s veEL 7Y —
DEAMEEHTIRE L L 2 5, BEOHECEREA
Te EEEE R TED THWEMEEE R LR, L
NoT, RELHBORILT VB LFEHONERLE Y
RECTSrORBERIZL, ©OKE, BTk
ERERELLOLLEELOND, $T, RLEVE
WINL 7 HF T EREOMESIE S h, 0O
£, —KOLIE#» 5 2~ 3 FOGH UHRKT =71
Bofze LIctoT, HEHREROED S A TEAMICI
PIRDSEOD, ORERETITS & CHRHLIHE
ROFELHTREE Bbh b,

RICEREEHIT D THRET L T2, FRIB(1985), BI175
(1990) #SFAva 7z MS B A DA T 135 b I
BB S N B AR TH 5, RERTIE, 20O MS
BHOE» W, v AEOEBEIZHAWLIRL I LS
BS5 85, RUA AROBBCECH oS N6
IZDVBT ORI LTz, Z OFER, N 6 5361 EsMEEH
B> 7e485, MS 5L B 55 CRIZIZAERKOFENME
KBESNIDT, WFROB b EHETRE L Bbh 3,

— R AR & OFEMEIC BV T ERINT 5 &L
T OMRLME, BEA—FV P A b AL =00
BEHSBO CHEETH 5, RIK (1985 13, BAPO.1
mg/2, 0.2 mg/8 K & NAA 0.05 mg/0+BAP 0.2 mg/0
KCREFOHREHTHY, MABOL 3, BiLb
(1990) BV Eva v X1 BECOWTOETRS S

t&BMWﬁ&@MET%E%%@*E%%&%%%

120 ZEBRTE, SHROKEEB VT, BAPOE» 2
42 F Y OHRCOVTHRI LIz, BEKXDWLTH
BAP, #4 5> & %12 0.01 mg/¢ » & 10.0 mg/e O
ARRPEERTRE LIS, WAL ESE S 10.0mg/ KTk

BRI 10%FIE T, 0.01~1.0mg/l XD #+%iz
HARTHLDIBEr o/ 2, 1 2 F IiE BAP Kt
T, TEROERELEL>bDD, TEFDEEK
EMEP-TDT, ¥4 bAA = ELTRIER»SH
WHhTWw3 BAP 0AS#EY L Ebh 3,

BAP OEBEBEE GRER L > TEVR 57298, 13 L
AEDRETIZ0.1mg/l TREFERENEHF L,
HERMED TR TIZB W T BAP #EE 0.01~1.0 mg/
CHEHEAATAREFBIER E NIz, =5 F T T
BAP0.1mg/¢ KT R2UDTEFERETH > 228, 7
ARTAF T TIX0.01mg/e & 0.1 mg/8 D 6 %Sk
BETH T ElehbATA4FTrDEIE, 1.0
mg/l X T% 0.1mg/l L BIZADOTEFHKRE % T
Lo L7c¥o T, 7XAXDHFE, "B L-> TIREMN
& (1990) XS, XD BAP OBERE 2T
o TRBEBEYRET 2LBBHSI9, TOBEK
b 0.01~1.0 mg/¢ DRI > TREThITKRS LR
bivd,

ERCINZ 25382 REZFL L TEETH B H
DTS, BHOREEORECLHoh, ZOEE
BEMEEKRELEELEZ 2 . KER TR, NV AV s
X, TVEYaUXERHNT, YaflitIva—RA0
EEOBIIDWTHRE LIS, "W E ¥ avATIR2
BHEOEE DBOEMEERRLEY, 2 )VEevravX
TRIINVIA—-AED DY aOATHMEBERE -
7eo IREWCEAT 5 RIS IITHSME E b I HIRE CREME
BPETLI 26, 2EEOHOBEEH 0.1 M35
g/0) 2B 5 L BMEENBE L o ehs, ERII,
KEAOATWS30g/L DY aEEETCHER W E
Bbhsd,

7z, ORI A5 7 MR DWW T HRRETL
120 77 VW 2k, KEREE Pseudomonas elodae 138
BT 2SR ER T v F VB L TREL b
OTHY, ERDRINVI—R, L/ —R, TV
BETHD, TNETHELDEHBWT, I UH A
DHWBERIY bEOBFMERB/L L WIREND S
(ABAEFE, 1991), RERTE, YTV HFLETH

| U—REDYEROFTEMEESE L, GEROBE &

BFRL-oTwk, ZORARDWTRTHETH 2, &
FMALHIORBBES RS THET AT, H2VIE
RolfEmsEons by, Larl, R
3 0.8%FERTHRASRBMEENRE S h i,

2B, HESBOBRPAE S LAMSECREEL
BROVEDTH S, FlziE, 71 AOPEELSD
BB TRRE CRTEFOERBA S iz,



ik % 7Xx (Vigna angularis Ouwi & OHASHI) DHIIIE I B3 2 HERrse n

Vry— L TRELTFERENEPo T EVIRELND S
(Wright &, 1987), &EE Tk, A—&M4 T TOEHED
HBRER TR > Ty, FEEROANY r—L &

D HPEFOBRENHS PIIE L, rOBFMOcET
ZHE D ErnEASED Shiz,

BEFEEC OV, B (1985) RURIZS (1990)
2 25°CTHEEL Tb M, AEER TR 55°COE»I,
200CL 30°CITDWVT BRI L2 & 2 5, BOTEFR
BB T2DIX25°CT, 30°CHBIHICRE, 20°CTik
BRBEREL Tz, LIetSoT, BEREEIMERED
B CHBEHTHB I L 2RO THERL I

PEDE >, FEROEXNZEBEREIRR
(1985) DA EHLL DD, L DE L DEBFIZDVTH
FRLRET ENA ., ZOBR, SMEFELTHAWR L
OB ERBEROTLRR EIC L > T, EHMEE
RED, FRFICREEIZ 0 BUEBBULTEFEKE T
DA% 3 BEMERE  TERL T2R0OEENREE
DD LEMTET,

EHWEBE I LR, RERTRI NS OBEMLEHE
PEZBLZBVWTH LT (PlateI-1C), Ry bEEET 3
CERIDVIEESREFR2REBCSERBLILI LTS
3., ThoDBAROBEIIOWTRERHD THRABT 2
B8, EFRUESIEERZT7 X *0EAkAEEoBshT:
BHEIEH TS, Zhizky, HEEECERT 2
KERAEREO—DOBRENIES L L 5,

moEy EEREHHIL RS S OEMEEIL

WY OMBE 2 H2%ETC, AlZEA—FY L OF
ETTEET 3 L, TOMEKOVIMEDGLIOMEIERE
WE, HEREL, 2RTHNA LTRSS MRS
PERT2BE8H L5, COANVALHMLRELEEET
%, 1939 FFiz White iZRMMEDOWFEF D4 v R % Bk
BB T 5 2 L TAEFDOSHMeTmIIL 7225, Zh
A WA S DFREIKICET 2 RIORETH 5, K
RBIEE TICH  OHEPTETH VA > & OFEPEOES
fesmESh TV 5,

FETIZEEH» S A NVAEFELGL, ZOAINANS

DAFEFERK % AH T2
1) BMEICRITTEHDE
MERUFE

AVARFET L0 DNER L LT Table1-11 i
RL7: 6 RO R By, Ihs oL, B
HORER & BRI, KVE 7 ) —0D MS $EHCEER
WIEEL, (MR a6 DEMAWTL30 me OIEHDA -
7% 200 mg DEEFEMHIC, FOEEEEEL D 5 AT

DEKRU Tzo 2V AFEH T MS EARH (30 g/¢
vall 8g/0EX, pH5.8)I12 2mg/f @ 2,4-dichloro-
pheno-xyacetic acid (2,4-D) 2&I0L 72 d O %k fwiz,
W& 25°CT, BRETCE VW, BRENLLALVA
W EIEEED & 7 £E - T AN AFERH &[5 UHR 05
HABHEHLT, UE1A2HBKE 2y P TEES5mm
BEOKXSOAINVAENELD, ZREHFLLEMIC
BAET 5 Z bk o TRERIER L L7z,

FAMEERICHRAL 2 H VA RER & UTHR 6 B B
DA NRERviz. B bEtE, MS BARMIC BAP
ERMLbDERA Wi, BAPBERZ DWW TR
0.01~10.0 mg/f OFHEIZ >V THRA LT Auis
ADKESIHEET~8mmBET, HHEEY-0 5HE
BELI, NV A2Ya v X7}, BAPDBE®23 51
LT3 5720, 0.1, 0.5, 1.0, 5.0, U 10.0 mg/2
D5 NBEREL I, MRIZFEUCEEERCT1I Y AE
ATV, ANVAEBRE 3 Y BBCARES, ~ER, or-
ganogenic & VA (&) OBFMEBEFHEL 2o NV A2
YavAXDhNALSERINITREFIZ, wrvEVT
J—D MS EHcBEL TEE, RREREL 7, BWE
B I~8cm WET LB, BEEEOS - ERLCH
LB, FEOBRAZBE S DI 0.05% Vv —}
(R 2 VIKFIF) % & BAEAK & B3 O B RE TN
x, 1ERIREHSEE CIELL oo KICEREALEL 7
%, BETRy bz —RDOA-EFEEOE (458%)
B L o, BHEERIZTHIROY 2 —A D~y bR MV
(1.5 0y b)) 2353140, bHcREET-BHEY
10 BERE»&¢, EMEROEFTRR % H TEHREHL
2o TOBRBECTETSY, FHELI,

Fobstho s Ve VK, & 2 BIEBE, SV RO
REHCET ZMBRIZUATOEY TH D, 7, 4 —
LTk a—naphthaleneécetic acid (NAA) #H
v, EERERIIE 0.05mg/8 £ L, ¥4 hAL =
LT, BAP 2, BEIX 108X 0°10.0mg/8 & L
T, #hoOfigbeicky, fH4EEOFMuEEE
ERR UTzo & = BHUBEE 1T 4 J0EB (15, 30, 60, K UF 90 g/8)
LT, 1z, ANADMRELHICDOWTIE, BHAREL
BENEN2, 4, 6, RULEDOHDEHV, H#H
HEEBEREFACAETELE LY Aya v X, =Y
v a v XOLEEBEROA VA AV,

HAMERoR EBMbcET 3 S EHET 2 B8
TT7 7y Y VB (ABA) 2E U TON VA ORiREE
WDV THRET L 720 MS EAEHIC 1.0 mg/2 O BAP &
0,0.1, XU*'1.0mg/¢ ® ABA 3 ST, Th¥h
1, 2, 4, 8, RO 10 BREA VA ZHIEERL 2%, ABA




12 IHHE BERBRERE B85

R ER D B o A L T EAMER 2 T L Tz,
BR

BRI 7 L A B BR L 2 BRI EED 58]
BIENC A VR DO R S, T 0% VA GRS
x5 7- (Plate II-2A) . » VA DRI, AATY 7
b TH o (Plate I1-2B), &7z, HRBEOH VA DR
RUsgREC 1, RERESR Sk oz,
BT BERR U e b b R 1 2 ~ 3 i8R CHZ L4
DIz EDANAD—EHIZ T ) —> ARy b HHEL,
Z I ORNEENER I N (Plate [1-2C), &7z, H )V
R UGHEAREE 1 4 B CEEDSY 2 fEIEER LT, BAME
DHALNBZVHNVABZBAOE ST 204 T, FUz
B3HABEERSBREDZVEIHABL2ELZHDDL
Holo ANAPSDOREFEREHEAL -6 B0
TR& S, ZORGEEMuE GO BAP &
THE% 57 (Table1-11), F4b 5, BAP #EEH 001
mg/l KTHWIFhORBIBLTOTREFRIEREN
o Teps, 1.0 mg/l KT RAER L 7o @ Sl CRE S
TR & Nz, 1.0 mg/8 ® BAP %0z 7-3tuc B L7z
NYRAVa T XDHNVAD S DREEHRES 20% T

BbEL, ROTR=F4FTD16%, Yoy ay
XD I5BDIETH - 7z,

BN R 5 DN EREE 2, BAP »HMEERE (0.01
mg/8) RUTEIRE (10.0 mg/0) Tix4 D, hREEE (0.1,
1.0mg/8) TEAERICH 57223, yRovravX, #
LA FTAFT I TEERETOREROTEIPRE
ZE—EBOEMIEASNENo T, BB, VIDIKFRER
BRI NI AWV ATIRZ DBETREFOER A S 0
oz,

BEPDHINAD S, TEFETHMEL TRV,
BETEOROKRIEE L LIBBSERE NS Z L b
BHoley, ZOMHBPBPIEINADELELSTHENLEY
7Y —EHMcRETAEZTOEEOBEBTHEEL 2, *
U TR E LTTREEDOERE A7 2 L 5B
RCEMLEERF T 2B EZohl, 22T, X
Tl 2% Torganogenic # WA, (Plate I1-2D) & /.32
Z & & L7z, O organogenic VA DERRKIL, BAP
BES21.0, 10.0 mg/L DHFEWE L, 0.01 mg/L 'C?iﬁ?
K& od: (Tablel-11),

NV 2y a v X eFhc 5 BRRED BAP BETH LA

Table 1-11. Effect of BAP concentration on plant regeneration from epicotyl-calli?

.',f BAP No. of No.of  Lreauency (%)  No.of =~ Frequency (%) ¢
Cultivar . of shoot organogenic of 0. c.

. (mg/8) calli shoots p . - : I roots

| ormation calli formation
Hatsune- 0.01 20 0 0 0 0 3
shozu | 0.1 20 0 0 0 0 14
! 1.0 20 4 20 0 0 13
r 10.0 20 3 15 0 0 1
Erimo- 0.01 20 0 0 0 0 8
shozu 0.1 20 0 0 0 0 14
: 1.0 20 1 5 1 5 11
_ 10.0 20 1 5 0 0 2
Sahoro 0.01 20 0 0 0 0 0
shozu - 0.1 20 1 5 1 5 3
; 1.0 20 3 15 0 0 5
r 10.0 20 2 10 2 10 6
Hayate- 0.01 15 0 0 0 0 12
shozu 0.1 20 1 5 0 0 20
1.0 25 2 8 2 8 23
. 10.0 20 3 12 3 12 0
Kamui- 0.1 25 0 0 0 0 3
dainagon 1.0 20 2 10 4 16 3
; 10.0 25 0 0 1 4 10
Beni- 0.1 20 0 0 4 20 9
dainagon 1.0 25 4 16 0 0 18
10.0 25 0 0 0 0 8

1) Calli were cultured on MS medium.

Shoots, organogenic calli and roots were recorded three months after culture initiation on regeneration medium.

2) o. c:: organogenic calli.
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6 DFMEIC DWW TR L7043, Tablel-12 T
3, BOMLEMICERLT 2 AE DA EE AL X
0.1, 0.5 Bt*1.0mg/l ® BAPEBETZzhZh1, 1,
RUIELLidbol, EEHTER E I or-
ganogenic # VAR HR T2 I ki k- TRBAMIcDH
Teo THMUERG2EL I LB TE T, Thbb,
H#H® 4 HHABHIIBAPRE 0.1, 0.5, 1.0, 5.0, RV
10.0mg/e DERFNDLS 3, 3, 17, 4, KU 3 FtkDst
30 @4, F 104 AE K2 BEEOESMEENES
h, &5, MRERY CHHEYREM (7€[) b
7z o TEMEBRIEET H - 12, &8, Bo{bEzio BAP
B RAEBROBHE TR 1.0mg/e R HBEL Tz,
% 72, otk odic i3, BAP10.0mg/l RTC7 v
/@ (PlatelI-2E) 8A 50Tz,

NAA & BAP ##& bt - E{big ¢ L Fhhsk
H AP S DFEFHHIE % B L 72 @43 Table 1-13

Thbd, TVEYavX, "ViAyav XOHEREEE D
12 0.5mg/8 NAA+10.0 mg/8 BAP 2 &L /o558 T
TEFBRENRLEL, THLTh 28%, 36%TH - Iz,
% 7z, [AIEEH T organogenic # VA DBEELE L,
IVEY a3 AT 28BDEHEEZR LI

B, Table i3V, A b AAf = LTHA
*F %R, BAP LECBETH VAL o OBMEE
HA Tz, ZDEE, TEROBSLBPERTH NIH,
BEMBEIVABE CRRTEFOERITASNE
ol

BN T 2BOBEOXE L A0 HR
Table1-14 TH 3, T DFER, 90 g/ K TR AFEH B
BEhimoizhs, 15g/8, 30g/L TR 60 g/8 DEX
THRENFNTEFORREA LN, 30g/L KTRLE
BRENEL, NVAVYavXT20% T)VEYayXT
16%THotee £z, 0g/8XTRANVADEIEDIZ

Table 1-12. Effect of BAP concentration on plant regeneration from epicotyl-calli®

BAP No. of No. of No. of No. of No. of No. of
(mg/8) shoots? shoots? regenerated plants harvested ceeds
plants® on pot® plants
0.1 1 2 3 12 11 40
0.5 1 3 10 ‘ 9 27
1.0 3 14 17 40 38 121
5.0 0 4 4 25 20 62
10.0 0 3 3 5 3 12
1} 50 epicotyl calli were cultured in glass jars.
Cultivar: Hatsyne-shozu.
2) Recorded two months after culture initiation on the regeneration medium.
3) Recorded after three months of culture
4) Recorded after four months of culture.
5) Recorded after ten months of culture.
Table 1-13. Effect of plant growth regulators on plant regeneration from epicotyl-calli®
. NAA BAP  No. of No.of  [reduency(%) No.of Frequency (%) g, of
Cultivar (mg/8) calli shoots of shoqt org:fmogemc of o.c. . roots
formation calli formation®
Hatsune- 0.0 1.0 25 5 20 1 4 10
shozu 10.0 25 3 12 0 0 0
0.05 1.0 25 3 12 0 0 1
-10.0 25 9 36 1 4 0
Erimo- 0.0 1.0 25 3 12 3 12 7
shozu 10.0 20 4 20 0 0 0
0.05 1.0 20 1 5 2 10 8
10.0 25 7 28 7 28 1

1) Calli were cultured on MS medium.

Shoots, organogenic calli and roots were recorded three months after culture initiation on regeneration medium.

2) o. c.: organogenic calli.




14 e REEBRSRE H8T S

BNTze PLEDERED 5 2 FOBERE I, 30g/L T
Holze !

MAHEICOWTA S LEMERIZ6EMBEE T, T4h
bbANARFEHLC6HHEECRYLFOET L
b DD WHBEOEMEEEES Iz, LirL, 1245
BB LT H VA TR, BMEESMOMREROSE
RHARESUFEET Lz (Table 1-15), Z Q&R
SEMUTHBET 2 H VAR 6 # HETE L7z
K0T Etsbtiotz, BB, B ERT 5 E

Table 1-14. Effect of sucrose concentration on shoot and
root formation from epicotyl-calli®

DAHNADNERIE, MREEEELRTHELL 212,
FROFETEEMEEERIC I VA REBRL THEFR
EHFWRE TIZ 3~ 4 4 B2 BT 2 0TZOMHAM %6k
TE5DI, ABARSUBHMTHNVA ZREEL TH
SR ER U 72, ABA 82 0.1,1.0mg/8 &
L, iEEAHE1, 2, 4, 8, RU'I0AE L7, ABA
THIRE L 58T, Mgl TuwRizH~, BT, F
EHFEEEIE o7z (0.1 mg/ ABA THiE#HHEMK
281 HE 8 H, Table 1-16) 45, HsMbICE ¥ 2 Al 3t

Table 1-15. Effect of subculture on shoot and root forma-
tion from epicotyl-calli®

. F o
. Concentration No. of No. of requency(%) No. of
Cultivar  of sucrose . of shoot
calli shoots? R roots
(&/8) formation
Hatsune- 15 25 0 0 4
shozu 30 25 5 20 3
60 25 2 4 2
9% 25 0 0 0
Erimo- 15 25 1 4 3
shozu ‘ 30 25 4 16 4
60 25 1 4 1
90 25 0 0 0

0,
, No. of No.of Noof rreamencyl) o
Cultivar  subculture . of shoot
calli shoots? . roots
transfers formation

Hatsune- 2 25 7 28 8
shozu 4 25 5 20 7
6 2% 5 2 7
12 25 2 3 6
Erimo- 2 25 6 24 7
shozu 4 25 5 20 5
6 25 4 16 5
12 25 2 8 6

1) Calli were cultured on MS medium containing 1.0
mg/8 BAP.

2) Recorded three months after culture initiation on
the régeneration medium.

1) Calli were cultured on MS medium containing 1.0
mg/f BAP. ,

2) Recorded three months after culture initiation on
the regeneration medium.

Table 1-16. Effect of ABA on plant regeneration from epicotyl-calli”

Preculture

. ABA No. of Frequency (%) No. of ' Frequency (%) No. of

on ABAimedium (me/2) choots of shoot organogenic of 0. c. roots
(da}y) formation calli formation?

1 0.0 2 10 0 0 12
1 0.1 4 20 3 15 10
1.0 0 0 0 0 0
2 0.0 0 0 2 10 6
0.1 2 10 3 15 13
: 1.0 2 10 1 5 15
4 0.0 0 0 0 0 12
‘ 0.1 0 0 1 5 5
1.0 2 10 1 5 17
8 0.0 0 0 2 10 15
; 0.1 4 20 5 25 9
; 1.0 2 10 0 0 9
10 0.0 1 5 0 0 20
0.1 0 0 0 0 10
1.0 2 10 0 0 13

1) Shoots, organogenic calli and roots were recorded three months after culture initiation on regeneration medium.
The experiment was based on 20 calli from a cultivar ’Erimo-shozu’ which were cultured on MS medium in glass jars.

2} o. ¢ organogenic calli
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THHMEROREE T {, BUERELIFEAYENSLS
nilkinoiz,

NV AR a ZHEOH VA S OBFMUEEEZIE
b, S EFLTEETERELLE S, BMEENREBE
YEOEBTENNE L, BLT®R2~3VATEERI
15~20cm THET» 5 RFIEEUE LD bED T
Hot. TEEMBUI6~THTHRBWHCEL, BEHD
OFERIIV R, 1~2KThHo7, LL, HEIRE
ETIREONTEBOER TH >t BRHATEER
T 5 h - FME{EE 92 B D 5 B, #FEREES 2RV
7- 81 kNS BET 262 DT 2B H N TET,

2) HLRABEEWMOFIICRITTE

2,4-D B O THEE S NIc A VA D> & DFMEFR
DIEST X Pz D8, ESMbE CRET A SEMEEEH
CBRLT»S 3 ARELDD, FREMEELREL
EREZ R ol, FIT, WOFNE KR TER S
Nizh VAo OEYEEMEERS T Tihbb, &
WABEREMIrS I A —F 2 E LT NAA, ¥4
F# A4 =& LT BAP 2w, ZoMa¥rEbic
RZFTEEICOWTREA LT, .

MERU A E

ANV AYav X, TUEYav X, RUA
LATAFTrD3HETH o o, EAREHIT MS 5534
(30g/8 ¥ a%, 8g/0 %K, pH5.8) T, LIrEh%IEE
W7z D (ERCEORBAER, ChETORBREFU
T, WEEFERLEY 7Y — O MSEHICERL TR
FRHRELLLDOERVLR) S RBEKRL, 25°C, 3000 lux,
16 BEFEIIRBAT TREER L 72,

ANAFHEMBMORNLEYE L TNAAZ 4 BE
0.05, 0.1, 0.5, ®tF1.0mg/0), BAP % 3 #E (1.0,
2.0, RU*4.0mg/l) L, #hori&b¥ Taa12
FE OB 43 U 72 (Table 1-17), EIFEREKE 458
IR, RSO ERS iz VA RYIVERY,
0.2 mg/¢ BAP % & teltic AE L 7oo 2 VA IZ, B0
ST OBRL . 2 VABEE 4 HEEECESMEE
PHEL, WHBELT2mg/L2,4-D TERSI LIS
NA%0.2mg/ BAP T2 A BEEEL- O EAW
720

R

R 3IRECBWT, ABLZE2TOINVAFHEE
EMTAHANVABERINT, »VAORRE, BET2
YRZ FTHY, WVADSTEFOBMSERS R
7zo 0.2 mg/0 BAP Oizic Rk 4 BRIE CHREL -
rz 5, 35 bW NAAS0.05mg/8 & 170.1
mg/e DIEEE O TEFHRELE <, NAA REH

0.5mg/8, 1.0mg/l % THL %% EREFWHREH
ETFTL, TERERENZEE o Tze WA TAFTXT
1%, 1.0mg/f NAA 28t 3 EONBEX TRERBRE
E» o7 (Table 1-17), ‘

BOUTEFHRENES Loz NAA & BAP O+
TRANAY 2 ¥ay XAV T, 0.05mg/L NAA+2
mg/8 BAP & L7358 ORI 90% Th - 72, Rk
TV E¥av AT, 0.1mg/t NAA+2mg/¢ BAP T,
83%, H L4 54 F T Tid, 0.05mg/L NAA+1mg/e
BAP T2%THolzo 2D & 2, @I & > THREH
FRRIC BT % 4 )V AFEHEEO NAA &£ BAP REDOK
BOHEEEBNRER oI, 2F/cid, NAARK0.05
mg/8 » 0.1mg/8 THERENEL, £ BAPE, 1.0
mg/l » 2.0mg/l TEh»oTz. 72, 2mg/l D 2,4-D
DHEHMUI: ANV ABEE TR ENRIZA VAR
0.2mg/8 ® BAP 2 S HMEEHTHEEL R L
By 5L, EEHEMN2IABCBYA2TEFERER
BH S i NAA & BAP CHLU LI ANV ADABED -
Jeo BB, ANA%0.2mg/l O BAP I L 7-RiS
TIREFDOAONEANVADH o2,

Lil, ZORBERTIE, HVADOREEMNEL, FT,
MRLBETOINZADERFSRETH - 12, Tz, AR
%, FHACEMELRWA VAT, #REERTHR
D PREF ORI A SNE o T,

EE

KEERTIE, 2,4-D 2SO LEM»SFEE LA NVA
EHERAR L, FOAEBTEROFZS»AVA (L
TYZ b ANVR) pOEMEEFHMEEELE I LD TE
720 HNADSDEEEMMEE T 0 b 7T X M EERE
BEOA P UVAMER ¥ ¥ R HOIMEREO O
OEBRME LTEETH %,

LR SRA—F Yy O—ETH S 2,4-DEFT

B TR L7 & & 5, YT & 4 VAR & L lce

WP % 013 3 720 THYIRE I A VAR S
HIEBHB, TAFTR, BEIO2TZVEIICLA
WALDSHEZ 572D T, 2,4-DR37 X ERE» S DA
NAFERCEERZBRRAE2RLLTWE EEbN %,
B4t BAP OBE L LT, tRE» 5B
X2 L IIRLTD 1.0mg/l BEUTHoTz. V7
b AN A DS OTEHFRER, #EL T 6 REOTT
B 20UBETH D BRTE» - Ieds, LR, S DRE
FEML L ERCHERERA SN, B EEOSVMR
B (YR vavX) rEVRE (ZVEYavX) B
»otz, HIEOEERT LR S OFMEELEN -1
R4 FTTRANAP S DESEE b EWIRENC
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Table 1-17. Effect of NAA and BAP concentration in the callus induction media on shoot and root formation from

i‘ epicotyl-calli?

Induction media?®

Cultivar NAA RAP 24D No..of No. of Frequency (%) No. of
calli shoots of shoot roots
(mg/8)
Hatsure- 0.05 1.0 50 31 62 0
shozu . 0.05 2.0 50 40 90 1
0.05 4.0 50 33 66 1
0.1 1.0 50 14 28 1
0.1 2.0 46 22 48 3
0.1 4.0 48 11 23 1
0.5 1.0 50 3 6 1
0.5 2.0 50 6 12 2
0.5 4.0 50 1 2 2
1.0 1.0 50 4 8 6
1.0 2.0 50 5 10 8
1.0 4.0 50 2 4 3
2.0 25 2 8 3
Erimo- 0.05 1.0 50 21 42 1
shozu 0.05 2.0 50 13 26 1
0.05 4.0 50 12 24 0
0.1 1.0 40 23 58 1
0.1 2.0 40 33 83 2
0.1 4.0 40 29 73 1
0.5 1.0 50 12 24 6
0.5 2.0 50 2 4 6
0.5 4.0 50 1 2 3
1.0 1.0 50 1 2 6
1.0 2.0 50 1 2 4
1.0 4.0 50 2 4 1
2.0 25 1 4 2
Kamui-, 0.05 1.0 50 36 72 2
dainagon 0.05 2.0 50 8 16 0
' 0.05 4.0 50 1 2 0
0.1 1.0 50 9 18 2
0.1 2.0 50 12 24 3
0.1 4.0 50 26 52 2
0.5 1.0 50 8 16 7
0.5 2.0 50 6 12 7
0.5 4.0 50 9 18 4
1.0 1.0 50 4 8 15
1.0 2.0 50 3 6 20
1.0 4.0 50 3 6 16
2.0 25 1 4 3

1) Calli were cultured on regeneration MS medium containing 0.2mg/2 BAP in glass jars.
2) Coricentration of plant growth regulators of callus induction media.

Boteds, TVEY 3V ADES & LFHD S ik
TNEFDBEMEELE DY 7 b H LR 5 OESMEE
BBV E S REES o Tz, THIZ L D 4L REDOIRTE,
TRbL24DTCERENLY 7 L ANA LG T
75 72 BAP BOBMEEH T X LB H L X
- ATEAMLREICEZ S5 3 & B,

£72, 2,4-D THEBINLY 7 b A LR £ EER
T, NAA ¥ BAP &bt B LA (0.05 mg/0
NAA+10.0 mg/¢ BAP) TH# L 72354, BAP 80

M OB ECHNRT, TEFEREOE  214M
BROLN, LaL, TEFHSYIDICEMET 2ER
BHEEDBICI~4HIAEELRELD, HVADLLOH
AMERZBWT, HEEHEIZS SR T 34805 3
d,
YaERER 10~%0g/l D4BRBECRELTY 7 b
ANADO DB RIZTEEE A EZ 5, 30g/¢
KTREHFBRESE» - 12, i, FE»s0H
SMERLECHERETH - 72
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BNV R RREEL TTL EANVAD S DREMES
Rohidipd Z e B8He N Twb, Murashige & Na-
kano (1965) 1% /s aflifaOMAREEF BT, BEA
Mtk 1 4 TTEMMUAED, £ LTI FRCEITESF
AMEEEDSHET B2 L EHEL T 3, 72, RKROR
BicsW»T, MREETOMRORBEEBEHIEL L
Z 3, 6AEMMARLIHEETIZIZEA X2 TOMIELR
BETHE L ERVEHL, IhBEMEAEHEDORER
T#H 5 L% % 7> (Murashige & Nakano, 1967}, #AX
BRTH 1EMBRLEY 7 P ANVATREMEEERET
LTBY, TOEAE L THREERECEMEEEICES
TLEEEERENEZIOND,

HA4 bAA = OER%EIEHT 5 ABA BSEEROR
EFMECFTH LI B RLIOZLUOS (1972)
BEYITH 5, HSEEThE CHEDEOEILLRET
bolcry=4EicBWT, SIAREBKE % ABA & 2,4
D 23 L TRIEL, TDRIC ABA 28 F R ik
THELIL IAREFNER IR E2RE L T
N ETREEIC L THLOEYE T & ABA OZRMIHE S
#17- (Shepard, 1980 ; Torrizo 5, 1986 ; Sen &, 1989),
TAFEZBWTRY 7 b ANVAI ABA #ETLE L 126
B, BMLERETFALLLSEELSREA 50T
o7z, ABA OZIR b EMECHEBICKTFL TS L
Bbhsd,

IR (1985) X, 0.05mg/f NAA+1.0mg/¢ BAP,
EU0.1mg/e NAA+2.0mg/l BAP 2 & {2 #%E T
EERESABEVWI 7RO VA %20.2mg/8 RUF1.0
mg/¢ @ BAP 2 & eic BHE L 72 & 2 A FREFER
BED SN2 ERHEL T DB, Aul#HAREIR
Toteds, EROEREIToEZ 2, FEBRTR2T
DB CREFHEEH Shlze LvL, T OREH
TR E NI N AR THASENRETDH >
Joo BHEFEHEDEEBALNBZVLANAFTEDE X
B2 L, V7 b NVA ERIBRICEMEEDE
Tl ZHIIMLT, 2,4-DEMTEREINILZY 7 b
ANV AR RIFC, BB HFESH S THARLD
TLMIEBEE 2 EBEL Tw 3 EBbhi,

Organogenic A VA XKV E > 7 ) —BEH CHERF T
BIENTE, COINVADBERINTLS 71 FEB
LIBRETHEMUBEEE LT Y, $REBITEHES
BAELTw3, ZOMBIRRLEY 7)) — O
THRET 5 P TE, ERCBELIANVZALL0
FMEEREREL TV %, T O organogenic 7 )V A DFEHK
EEX5icED 3 LA, EHRoBs LEttE2Hs
HRTENE, BHTHRMLEEREEILESHOD

ERBbhs,
DEDXSic ER» o Oh VATFHRBE IV AD
5DHMEEBEHLLIT LI EBTER, 2512,
zh s DEMEDGEEBREL, S$EFCRHLTEHL
OEFEHWTEIEBTE, TOHETEShIAE
MERERAWLZLICE->T, 7AFOMRBEICHF LW
EERCZENTEBZTH S,

BIH o bTS2RbEHLOEMEBEMME

WO S0 b A5 A b i, 1892 F1iZ Klercker 2 & -
THEBES S S RO E 0 A% D THRIBRIIZ Y]
sl DiBon-OBRUITHZ, BEEZAL
T7u 77 A+ &2E-0DI, Cocking (1960) TH Y,
X510z, 1968 i - T Takebe 52 L > THiB L D E
AFRERBRECID S b 7I A 2TMWTELZ L8
RE¥NTz, % LT 1971 41 Takebe 5 i34 /82 DEAH
7a 77 RS OEYMEESMLIC bR L 2, LUK
HLOEBTTO IR Mo DEMEBTRESNT
w3,

DX icHEYMOSa b I A b SEPESESME
and L5y, ZOEMBMEYERICCAINS &
LTz, I 2, FYOREERIC ST 58I
ROLAIEATE, "HREE, LFTh 52505
U 7zo 1973 4Eiz Carlson #3770 h X5 R S8R UMK
BRI &0 N FAIRBEETIEO S v 2EHL T
¥, RS2 OMOERRESSHEONTYS (B
t, 1990),

B, 7o b 7oA MNIBECEET 2ESDHY,
R E s Eo D, £z, MEBEAE, TV b
Rr—varOFEizk Y 7o b 77 R P NEHERET
FHATLIEMNAEEEL D, Z oMk s OEMEE
HMebEHHREENTWE (¥ ARD S 4 X TiX Dhir
5 (1991) 2338,

FECIX LR ISRl 5 S0 F ST A B H
L, TOVEEOLEEREL, SsBonT
o b7 A NEFRDH IR DS O EEEME
AT L 70

1) EREAS>NTO TS 2 b OBEBERUEE

HIET % COEBFERD» S, 7 X ¥ ORI iEmiEms
HMeEED TR, POMEORUNES TRECEOND
ZrBHBehkkot, FIT, k¥, A H
Fg270r 77 A MNERROBLERA 2,

MHERUFE
(1) gEAMH

NV RvavX, YRuvavX, RUILLTAT
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v OREF % MS 4K (302/0 ¥ 5 B, 8g/0 X,
pH5.8) WEEMCEEL, HIF% ENERERAS
T, ERT4~5cm iR L - LFEE v,

() 7O} 75 R b OBERUEES

BERWx, TEEOHEROBERE % CPW i (Frearson

5, 1973) # &1 0.4M <= b — VI TCEHBICHRL

TR LT, % $iF 2% D THEIC 1 mm e

BT L 72 RS 2 g % BER L 20 me A - 7z 100 me

DEMBT75 A ANT 25°CORGERT T 16 B L

720 ‘

BEEW 1%V —¥A/ ZHRS, 0.1%~<7 + Y
7—¥Y23, 1.5%FUxo—¥¥, 0.4M~v=
=, CPWig, pH5.7

BRABB M um DRATF VY VAR 2 TTFO S

7 A b -EREBEEE 2BL, 2REERBICED, %

ncERD W5 K (Menczel 5, 1981) /12 T 850 rpm

THAEELGLU 7z thiEE WHRICEBB L CRICEHT

THELLU. 85Nl 8me D 0.6 M ¥ = K

CEEL, 2mlD0.dM-= b—LEERBEL, 850

rpm T 5 SHERG LTz ML, == —L kY 2§D

FHWEE T P STRAMERAYV—LMERY N T

EL, 0.4M~v=b—niICEHEEL, MKHERT

7u b7 A MR, MR 1}105/me icFHRL

BRIt L 7,
7a b F7 R OEE (EFR) B, HEfEshis o

F7TANEOSMY= b=+ 1% N R T e

Reti¥ (Kanai & Edwards, 1973) &L TREEL,

EfRRmInsufifgeEMiEE Uk, 1vy—1Y

129 7 ¥ 5 AT 200 ML BT D WT 2 EEHIL 2o 2

Yy — V%*ﬂbf%éﬂt?ﬁﬁ%iﬁ%ttto

(3) 7u¢771b®%§

MS%@%%$%%&T%@¢%%tﬁﬁaﬂ%%w

oo BEEOTEIIZ NI —RATTo 720 HIVEVI,

1mg/@ 2,4-D & 1mg/¢ BAP 2&A& X LTHWVT, L

TOMPEBERGEERF LI, 6cmD T I X F v 7

Yy —VEHhE 3ml Ah, R 10 ARREE

TC, ThUERBATIKEWT 25°CTHERE L, FHR

RIIHE U BRC2HARY Y 0B OHE TR

L7ze 1% —1izD & 200 fEELESD 2 EHZ T 140

BIZDE3 vy —VEHELTESL LT,

HETIOS B RIZTREL LT S /BTHS S
oY) ERYT I THEANRNVE Y Y ORMOEHEC

DBTHRET LTz, RVEVEAE LT, 1mg/l 2,4-

D 8K, KU 1mg/e NAA B, %72, 2,4-D, &

U'NAA & 1mg/ ® BAP, RU#» 4 2F v 2ZhEh

HEDLE G5 6 BEOEMEREL (Table1-19

), 70 NSTR N OABEEEE LS,

BEEAGFELTYLVE =L (0.3M) L 73—
A (0.3M, 0.4M) ODHEX1Tolz, SHIXTHI—A
OYPHRICDWTHRET Lz, YU b P77 A 2T HO—
AREBTIH/H/WCE, T7AF vy I7vyy—1v 70
77 A+ L EEEROBER 1.5me 2wl 2ml) £H
EMUHDANTEE, TRIC1%BDTHO—R a8
HEBERE EREY, BERNZBEN0.5%1 k3 X
SITREL /2,

BRSROBE T, HRMARE M BB va—2
2O2MIBUAHEM2me 2 v —VIZEMUL 2, 7
Fo—ATCEBLIEBECE, 70 79X MDA
THO—ADFEREBRAT VY VADEEA - T4
WD 2E2HF LY Yy—VIZBL, TAZTHO
¥y —VIZ 0.2 M OBEREH (MS EFR5, 0.5 mg/l
2,4-D, 1mg/¢ BAP) 2% 7z, & 51z, WikE#iE b
C2BERBR VIR BEERE SR 0LIMITYR
B LB RREE R RIIL, 0= —DEBEEL T2
(4) T LB ORE

BEEBAIATR 40~50 H /b v A EHEREsE s E (MS &
AEiH, 30 g/0 > =2%8,0.5mg/¢ 2,4-D, 1 mg/¢ BAP,
8g/0 X)) T 2 BMIREEL, HEE2~3ml BEICHEBES
ik, B ERL o, BEEBEIY I AN
BEEET, WbV 5 @O NVARBRL Iz, HEHEKME
1& 25°CC 3000 lux, 16 BB RICE V> 72, BMbEEHiE
FVEY ELTBAP, NAA, IAA &b D,
b U< 2 BAP BB 2 AT, 1V ABICRALCE
FOFMTHAL 7z, BAEHMCBERE I »AEE
SHEEEREL 2. BRENLEFEFRALVES 7Y —
O MS HEHR B L TRR2{EL 2,

R '

FabrP77AMOIRER LI 1g %720 1~2X10°
BERECH- 7, 70 b 7T R b OEFERIX V%LULT
HY, HEHEOBVWSO NS IR M REETE T, IR
HXDO7a b 77X b OF 1 B IIBERKBE~TH
KEDohT, £/, AL 3IBBIcB T, Kk
HTIHFREIMEL 2~3BThHoledt, Fa b 75 A
NETHO—RCEEL B OBE IR, SRR
BERASEMIC R TS EUELE L ko, ¥ 51T S
VIRARNVIE SV ERMT 3 2L > THREKIA
Bz % o7z (Table 1-18), 272U, ZOXEZ, &
PHRINBZE > TH R o1, NVARY a3 T XTANL
IYCERMLEE 2B BUBBREOSHE
ThHotz,
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HFTFHOE O F NV E ERICE U TRA L7058

Table1-19TH %, 3MBELETKKBEWT2,4 DRV
NAA BHRX OBFECHBERREL, ¥4+ 24 =20D
BAP LIEELEB I LI E > THABKRIEL Y, i
2,4-D & BAP &b ¥ 2B e, 0% oKL
x> 720 NAA & BAP OI&EE T, 10%BEIHL T
45, 2,4-D & BAP L DAV IR THEEREDL -
oo YA MAA = ELTHA AT 2RVIES,
2,4-DEHEDLEZ L2 4DEMZRVESELD BE
FRHRIIE S Ko ledd, ZORRIB/NE o7, NAA
LW RFUOHEOLETIE, BLA2AA XF UHEE
FIZPEF L T NAA OBMX L 9 53 RRHME L % 515
[ & - 72e

¥, BEFIZODWTR, HHHhO7 A o—ADFE
ST, VI —ADEBEIZ0.4M LD 0.3M THHE

Table 1-18. Effect of spermidine and proline on proto-
plast division on MS medium after 14 days of
culture"

2)
Cultivar Basa_ll +A? +spd”  +pro?
medium

Hatsune-shozu 2.0 16.0 33.0 28.0
Sahoro-shozu 2.2 12.0 19.4 24.5
Kamui-dainagon 2.9 19.6 27.2 28.5

1) Protoprasts were cultured at a density of 105/mé.

2 ) MS medium supplemented with 0.3M glucose, 1mg/#
2,4-D and 1mg/¢ BAP.

-3 ) Basal medium containing 0.59 agarose.

4) Basal medium containing 0.5% agarose and 1.5mg/#
spermidine.

5) Basal medium containing 0.5% agarose and 1.5mg/#
proline.

Table 1-19. Effect of plant growth regulators on proto-
plast division in agarose-solidified MS media
after 14 days of culture

Frequency (%) of

2,4-D NAA BAP KIN protoplast division”

(mg/9) Hatsune- Sahoro- Kamui-
shozu shozu dainagon

1.0 6.0 8.0 7.0
1.0 1.0 20.1 25.6 26.0
1.0 1.0 8.0 10.9 7.2
1.0 3.5 4.0 2.5

1.0 1.0 ) 10.6 13.8 11.0

1.0 1.0 2.5 3.9 6.2

1) Protoplasts were cultured at a density of 105/mdg.

E¥EroT, £/, BEEHRAMAE LTI NVaA—AD
KLV OIMOYNLME—NERWEEZ S, RE
B7Na—Z2A08E LD ${E» o 72 (Table 1-20), 2 B,
ZDFPATS, UL TR N ETHO—RCGHELI
AR TR E 1 o 72,

RREALATAFTDFa b FT7ANEEDH VA
5 DEMEE RS2 (Table 1-21), THic X % Li%#E
FAtht 3 A AT, HERAL - 6 EE O T BV TR
EFOMEnH SN, FHHMERIZ1~3 B LEXRT
Bolee 7z, Table IR L TR WH, NV 2 ay
X, ¥Ry avXOFPEL 7o b 77X PAKROH NV
A & FESUEER SR S,

Zh S OFMEONBRIZIZL A EOEFETIEET
HolehS, "V2¥Vav XD 1EETCTHOEDESH
HOREBEE L bOL LN, EMEERKZ, wuv
TV 7 ) —EHTHEBREEL, BLELTHETL, BE
TRy PRIE L. ZORER, 2LAF5AFT»53
ik, "V AvavX»rs3EEK vROoravIhs
B4 EEOBEEYBET L CHEET 58 TET,
2) EEES SO 7O 7T R N ORBRUEE

FIEC B W LRy SEHE o 77 X b R HEEL
TR LILZ D, YU FIAMRBAEALTao=—
FERL, PRTHINVAREETL, TOANVADSEY
HOBMEITEH Lz, UL, 7077 OINE
BB o Teledi, & 5 ICEREMD TEEROVIHIRM
RANADEDFMESG BN T2 2 L HEEETH -
Jeo 22T, ERED SFELHINTANVALS SO T
A MRHEELT, ZOEBEROWLE2HEA T,

MERU A
1) HEH

EREEROA VA (BEEIARESE 2 B0 LR
B VR 55 OREMEE ML & FIRR) % ks (MS 4

Table 1-20. Effect of osmotic pressure on protoplast
division on MS medium after 14 days of
culture?

Glucose(0.3M)  Glucose(0.4M)  Sorbitol(0.3M)
Agarose Agarose Agarose
_.2) _|_2) - + —_ +

Cultivar

7.3 19.8 3.6 13.0 1.8 3.5
4.0 16.8 3.5 12.0 2.0 8.5
18.1 38.6 10.0 25.2 12.2 17.6

Hatsune-shozu
Sahoro-shozu
Kamui-dainagon

1) Protoplasts were cultured MS medium containing
1mg/f 2,4-D, 1mg/f BAP and 0.5mg/¢ MES at a
density of 105/mé.

2) —: Liquid medium, +: Agasose (0.5%)-solidified
medium.
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Table 1-21. Effect of plant growth regulator on plant regeneration via callus from protoplast?

Growth regulator in

Frequency (%)

0,
No. of Frequency (%)

the medium No..of No. of of shoot » of 0. c. No. of
BAP NAA  IAA calli shoots ¢ mation o ¢ formation root
0.2 100 1 1.0 1 1.0 0
1.0 100 9 2.9 2 2.0 >
1.0 . 0.1 100 1 1.0 0 0.0 3
2.0 0.1 100 3 3.0 0 0.0 2
5.0 0.1 100 1 1.0 0 0.0 2
1.0 0.1 100 1 1.0 1 2.0 1

1) Protoplasts were isolated from epicotyl of a cultivar Kamui-dainagon.
2) o

. ¢.: organogenic calli.

¥eih, 30g/8 ¥ afE, 2mg/L2.4-D) I BV TREEL 2,
HERASRIZ100me D=7 5 R 2 TR 30me &
Lo 37, 1 1g DANR % 1BREZHL, 70BEK
EENOum DAy ¥ 2TBBL, Ay ¥akifiokl
W SmE 25 L LWIREEIcBEL 2, #RIREUCE
WIEHT 7T B Z 2 ic{Ty, B3R M13 25°C, #91,000
lux, 16 BAE, EE#H 100 rpm CTEREER & 5% L
12o 70 b 7T A b OB AGIZMENT, #ER4~10
H&EOAINZA L L, HEMERINY 2y 2TV X, ¥K
UvavX, TVEVaVX, THRTAFLIYRUN
=4 FITO5REFRV,
2) YO rFIR OB
ANA%EOAM O = b — VI THREE, TiROBEE
¥ T 20 rpm, 16 B¥f, 25°C, BEE TR BLTUEL TS
QTR REEEL, MEBLA VDRI,
Packed ¢ell volume (FEMEMIIIR) T4ml ThY, %
DN % RIS 20ml S 213 100ml D=FT T X
zm%ﬁLko
BRE: 1%V —¥A+/ XAHRS, 0.1%~27 + Y
7—¥Y23, 1L5%KVET—¥, 0.4M<=
f—n, CPWIigE, pH5.7

BT, 4um DAT Y VARXyYaTFabS
52 b~ BB 2B, SWEREEI LD, 850
rpm TS TELLZ, B2 0mL D0.4M D~
S P AVBRECEBEEL CEEEROU T, FOWE% 8 me
DO0.6MyafiRICEAL, FOL2me D0.4M D
v= b —NEFEFBEL T 850 rpm T5 PRIELL 2o AT
OFBFEIFE L FEC, BLBY=b—AEEY 3
BHRORBREZSR7O TR PERAY—LY
Ny PCERL, 0.AMOT= r—ARKESRS L, 0
REHEBT IO L 7S R BEHE L TR OB &
DEBICH L, YU b7 AL OEBEROAEHER
Rl L AT H 3,

(3) Fu 7T R bDBEE

MS St e BEAEHE U, BEEOFHBIZS L a—2
TiToleo RWVE VIR, 2,4-D £ BAP 20T, 6cm D
TIRF Y 7Yy —LiIZEE 3m Ah, AT ORI
BEGERN LI, YU MNSTA N RTHu—RICAE
TAREELTR, 27, 79277 A L REE0O
BEBEIMLEYry—LVIRAN, £, 0.8%D7#
O—AZFUEME 2ml RML T, BE LT, Lizdt-
TR 7 o —ABEIL 0.53% & %o o, $EERA
IDIOHBERBETT, ThUBREXATIBWT
5°CTHE LI HHFRIEE IV BEOLMKRL Y D
SEMREOEIGT LI DR L, 1Y+ —VIZDE 200
REz2mE#z, 143BIZDE3 v vy —UEHEILTES
L7z,

BAHEBIRATOEY Th b, Thbb, ©2,4-DE
BAP DRV E /8T VAT, BEIZ Table 1-22 2 EEH
LTH2, QBEERI NI — X THEL, B, 0.2,
0.3, RUF0.4M & U7, OREBtAK OMITEE 13
0.25, 0.5, 1.0, 2.0, RU'5.0x10°{@/mf & L7z, @7
Ha—RAL LTy 7~ A 7We A THEEMK (&
EEH) & 0.53% %MK (BEltksEH) 2REL, £h T
NONERIZDOWLTHEREHEL 12,

4) FarerstoraEt

BB 40~50 H D/A v R B IEREsE i b (MS %
A, 30 g/€ > 2 B4, 0.5mg/¢  2,4-D, 1 mg/2 BAP,
8g/8 FEX) THRE 2~3mmBEICEBEX L%, B
biEc BR L oo BAbigiz s vE > & LT BAP
EhA42Fr, ¥7TF, ABA, IAA 2 FhFhz2iHs
BbelcbD, b L IX BAP MO EREL, &
BIAY I VEEHRMLIZEELH o7 (Table1-24 &
), ANAZ, 7 A SETOBEKL Tz, EEREH
X 25°C, #13,000lux, I6B¥MBET, 1 AHEBRREL
oo (R L 7z, HatstcBRL T3 2 B&
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Table 1-22. Effect of 2,4-D and BAP concentrations on
protoplast division in liquid and agarose-
solidified MS media

Table 1-23. Effect of osmotic pressure for protoplast
division on the MS media containing 1mg/#
2,4-D and BAPY

Frequency(%) of

Frequency(%) of
protoplast division

2,4-D

BAP protoplast division?

Cultivar
(mg/8)  (mg/) liquid solidified Glucose (M)

medium medium 0.2 0.3 0.4
0.1 0.0 1.7 9.5 Sahoro-shozu 0.0 13.8 1.7
0.1 0.05 6.8 7.0 Hatsune-shozu 0.0 15.3 3.2
0.1 0.1 13.8 16.0 Erimo-shozu 0.0 4.9 1.0
1.0 0.0 1.9 7.7 Akane-dainagon 0.0 11.9 2.0
1.0 0.5 10.7 29.0 Beni-dainagon 0.0 8.0 0.8
1.0 1.0 14.0 30.4

1) Protoplasts were cultured at a density of 10°/mé.

1) Protoplasts were cultured at a density of 105/mé.
Cultivar: Sahoro-shozu.

WHEMERETBEL ., BRI NIAEFIRINVES T
D—D MSHEHTRIBEEL TEFT 2,

R

7o b 77 X b DOILE I Packed cell volume 47: D
2x10°@THY, LI SBEBLZIEES LD 1065
BESNTH -7 (Platelll-3A), ¥7:, 7o b7
N DOTEM I EEBE S T 8RR U ETH 5 Nz,

7+ 77 A MOFBIIRIZT 2,4-D & BAP ORE
OB % 10, Table1-22 TH 3, 2,4-D DEE
& 2 B & LT, BAP OBREIZFERID, 2,4-D OIRED
¥ok, RU2,4-DOBELERBOIEMELELT, Zh
LREELE 6 BB OWTARELTHE L, Ih

& B &, BAP SERIMOR I S HEIEL 2 %RET

Hot:H, BAP % 2,4-DO¥SEE TMZ 2 L FHRE
NEED, E5WBAP L 2,4-D ERERMEI -
bAEENF P oI, THAT—AEZHEMLULETRZ
DENREBKEL, BEBR VAR LFRTH>7, Th
X, LRSS BEESn 70 b7 7 A OGS LRk

DEBRBERTH > T, WHESHIZ B 2HBRIL, 2,4~

D#0.1mg/¢ £ 1.0mg/8 LTI}, BLAEENLLN
Bpole®T, BEBOFERIZ1.0mg/t D2,4-D, 1.0
mg/¢ O BAP O i&bEIc L V1To 7,
RECTNIA—AWX L BEHMOBREEORHE LRSI L
72 WRALI 4 RELTIBWT, Va3 —A550.2M
DBEIZ 70 b T TR MOFABBLNT, T OHEE
BERGETTHIZEAEOMRASTEHE LT, —F0.3MK
REWTREDRETY 7Y b 77X MR HBLHH
L, 0.4 M TRHBFEHIET L/ (Table1-23), F7z,
INVI—A03METHMEEHEK T2 LY Fuvs
VANV ZY a T X TCRABRENEL, 2VEVaY

R TRSBEMED - 12, Table iITIERE o 7eds, <
S A CEREESEB LS, SV —A0BE
LEEE 0.3M CHWAREEZTRL, TOMEEIVI—
ARHRTIAD1IUTTH -7,

Kz, SECRRTERFEARO7T Y 77 2 +OM
faEEOREZ >V TR L (Fig.1-1), Thitk3
X 0.25,0.5, 1.0X10°/m@ & $ARIFERE DS+ %12 Lz
BoT2RMEE D EARVEE o7z, EHIZ2.0X105
5.0X10° t BEBEE AR ONT, FRRIETEE >
Teds, BB EICRY, KSBOETIEND D, iz
i, & EEWMEIL LT, Lizos> THIREE 1Z, 1X10%/
mé DY Bbhiz, 7Ha—REEMUTER LR
B s & BRI BT A P HFE L R HE L D28
Fig.1-2 TH 3, AL 5 BEOVTFRIEBVL T HE
IO FT S & 0 b DL F L o Tz BTN
Y3y avXrYkRoyay X CREEEROSRHIER
EThole LL, TYEYavRERZFAF T
T Z DRRSPERE T2 D 5 72,

Wik s & EUASIIIC B 5 70 P 5 R P DOSBE
B RERRCTRE LI 0 H Fig. 1-3 ThH 5, BEHEHE»S
SHE CRIEHTIEEAYENLSNT, SERD
¥ ASNEold, 3HEUEARECENLSN
the, EETIz5 HE (PlatelII-3B) »5 10 HE
RPFTHARAT OB, IOBRERNRSH
Fi2fE LoEREEL,

REF LTz 2 0 =— (Plate [1I-3C) ® L LT
3% L (Plate 1I1-3D), BEZE 2~3mm icEBLI ANV R
FHMuEcERL, EUEOFMETRIZT RV E
DB DWTRRET LIz (Table 1-24),

YRy av DT b FTAMARINVATE, F
EF DK (Plate I1I-3E) 5484 No.1, 3, 6, RU'7 T
Aoh, FRNEN 1~ 4 %DFHKEL 2D, No.6(1 mg/t
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Fig. 1-1. Effect of protoplast density on
protoplast divisions after 10
days of culture in MS
liquid medium.
O Hatsune-shouzu. A Sahoro-shozu.

Sahoroishozu

Erimo-shozu

Hatsune-shozu

Akane-dainagon

Beni-dai:_hagon B

Division frequency (%)

Fig.1-2. Frequency of protoplast divisions
i in liquid and agarose-solidified
i MS medium after 10 days
of culture.
[ liquid, [ agarose-solidified.

BAP+0.1 mg/8 IAA) Tit 4 %T%H - 7z (Table 1-24),
TERBLTOFMTHER ENIL, BoERXOSE
Do 7z DiEH No.2 (0.5mg/8 BAP+ A4 2 F >+ ¥
7+ ) T20%THo . Organogenic # VAL, 4%
FHOBEMTER SN, BREOE D - 72 D 131EH# No.
5 (1.0mg/¢ BAP) D6 % ThHolze %7z, BMULEME
DI IZHTET, % Offik b OEEBHIEL /- (Plate
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>
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Fig. 1-3. Increase of protoplast divisions after plating in
liquid and agarose-solidified MS media.
Protoplasts isolated from Sahoro-shozu were
cultured at a density 105/még.

@ liquid, W agarose-solidified.

II1-3F),

RZFALFTDOTA N TTAMEEAINVARZBNT
FEHFEPI R & #L 7z 8# 13 No5 & No.6 (1 mg/8
BAP+0.1mg/2IAA) @ 28T, #hTh, 1.3% &
1.0%DEKRFETH - Iz4% (Table 1-25), Organogenic
ANARBBAL L2 TOEM TR S, 5 Nob &
No.7(5.0 mg/¢ BAP) CEMEMIZ 5 5 7z, REMR 24t
AL TOBM TR S N, FBREROF» - o8t
No.2 Th-o 7z,

NIARYaVADTA N TTRAMHRANVZAEBWT
Bih No.4(0.5 mg/8 BAP+ 4 4 2 F >, 500 mg/8 # 4
/8, 5, 6, 7, BRU*8 (10.0mg/¢ BAP) ® 5%
F ORI TREFBIK S h, 5 Nod & No.b Tl
4 %O ETH - 72 (Table 1-26), TERIE 5 BEHED
TR S N, i Nol (0.5mg/ BAP, %4 27
V) T 12%DEEETH > 72, Organogenic 7 VA i,
¥ No.3 (0.5 mg/2 BAP+0.5mg/8 #4 25>, 0.1
mg/¢ ABA), No5, 6, RU' 7 T2hZFhERKEh, No.
3T 10.0%DEBRETH - Iz,
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Table 1-24. Effect of plant growth regulator on plant regeneration via callus from protoplast”
0, 0,

Growth regulator No.of  No. of Fri?”fﬁlﬁﬁ(f’) No. of Fregfu chz%) No. of
No. BAP KIN ZEA ABA [AA CH? - ’ . ’ L ’

calli shoots  formation o.c? formation - roots

Cultivar: Sahoro-shozu
1 0.5 0.5 100 2 2.0 3 3.0 7
2 0.5 0.5 0.5 50 0 0.0 2 4.0 10
3 0.5 0.5 0.1 100 1 1.0 0 0.0 3
4 0.5 0.5 500 100 0 0.0 0 0.0 15
5 1.0 50 0 0.0 3 6.0 .9
6 1.0 0.1 50 2 4.0 1 2.0 1
7 5.0 100 3 3.0 0 0.0 4
8 10.0 50 0 0.0 0 0.0 2
Cultivar: Beni-dainagon .

1 0.5 0.5 100 0 0.0 2 2.0 12
2 0.5 0.5 0.5 150 0 0.0 5 3.3 26
3 0.5 0.5 0.1 100 0 0.0 1 1.0 12
4 0.5 0.5 500 100 0 0.0 4 4.0 10

5 1.0 150 2 1.3 1 0.7 5.
6 1.0 0.1 100 1 1.0 4 4.0 2
7 5.0 150 0 0.0 14 9.3 3
8 10.0 130 0 0.0 2 1.5 3

Cultivar: Hatsune-shozu

1 0.5 0.5 50 0 0.0 0 0.0 6
2 0.5 0.5 0.5 50 0 0.0 0 0.0 2
3 0.5 0.5 0.1 50 0 0.0 5 10.0 0
4 0.5 0.5 500 50 2 4.0 0 0.0 5
5 1.0 50 1 2.0 4 8.0 0
6 1.0 0.1 50 2 4.0 2 4.0 2
7 5.0 50 1 2.0 1 2.0 0
8 10.0 50 1 2.0 0 0.0 2

1) Protoplasts were isolated from suspension cells.
2) CH: casein hydrolysate.
3) o. c.: organogenic calli.

TVEVaVR, THARSAFIT>DFa b FFA b
BEH VA S bERCFEFVR SN, HHALE
TORE»SREFNERE NI, &2, ZO®ED or-
ganogenic A VA DR EFEIT S Z LI L D REIFHE
REh, BREIOAATHNY XY a3 XTI 10 B,
HRuya v X TR 20 EEOEMEBEEEGES L8
T& e,

EZABDBHDEARERBPERENCANATE, £D
®, BHEARUTCHOTEF IR SILT, 7, or
ganogenic # VA BER S g o T2o T HLik, LIEEIE
FHNADDDOBEMEDBE LR L TH - T,

EERXNEZAEFRRINVEY 7Y —O MSEH#TH
BERELEFSE, LEMBELCLT»SRFCHLETL
72 (Plate IlI-3G), # D&, Zih o OEHLEEIINEH
CETL TREL 2, FETS AR oy 2
ATRS5EE, "YavavXTR6eEE, VeV

v X TR 3EE, THRSAFTTI36 T, =5
AT TRBE®RTH- 2,

28

7a 77 A MERGEETFEACHEMS, MR
WLl Awendd, 7XFOS 0 b7 AME
BIZ2W T KoulinGe & (1989) :EEHS (LS,
1989 ; Sato o, 1993) O b3H %, Koulin Ge 5 (1989)
12, EEMCERLLET7AFOPEEOERNTD M 75
AN ERBEEHTHEE L THNVAEEEL, ZOHIVR
2 SHEYMEOBESEICERIh L 7288, Z OBEMuEE O
MBI L TRERL TRy, IhieL T, XHET
2, ERERU EREICHKE T ZANAPS T T ST
A bRBELT, BMEERCEL TETREORVE
HMEEEERB D LB TET,

7o S5 N OHEBIZEWIHBROBBECPET X
TV REOBROEEORE2EET 2EERERTDH




24 : BELRERBRBRE TS

%, /AR ERFEEDTRESA V38, BT
MY CH B A ARHEM CRES S 70 b 75 A b R
Y2 Ly u VRET, 7270752 0OSR
BN LBO TED 2T, LIt T, 45 CIRREMEEE
DEVEFAINVANS SO N 7T X N e 2 FE
BF 2 1L Cv> % (Fujimura &, 1985), BiR® Koulin Ge
5 (1989) BHIEEERHGT WA, SE7 X% 0%
RIIEMEEENBEIMER & LTRFE T an
DT, KRR TIRFMUEOR Y LR Z b o> HE
LizhwAzRwiz,

Fa A OBz NT—¥E /XA RS,
RZMYT—EYBRUVFVEI—FORSERR Y
s, ThopBREFo 77 R OEEER
ENTBY, 7AXFOFELFCHER {FEHRATSZ L
DT & Tz,

LRSS o EEEE T 2 B8 X, MRlOMEE o8
VBRI DM & e > 7o b3, WHAREE Lz b VR
BED OB ECERUEOER THo 1, 72, 7
o 7o R OREGEEEMIEEH e AN LR D
b 10150 E L, AR E CICET 2R b Gk T,
R LTER T,

—f&ic, 7o b7 R OFBYE K E P EE
REEERIZT EEIMELE D, < ARTIRA—F
Yy (24D) YA P ALV DHEDENEHIAT
w3 (Puqnti-Kaerlas & Eriksson, 1988 ; Krishnamur-
thy &, 1984 ; Wei & Xu, 1988), Koulin Ge & (1989)
& NAA, 2,4-D, BAP RUYT # > Ofi&be &AL
T, BORBERR/T0DE, FERTH, 2,4-D#HMK
TRABEIIY & B> o T28%, 2,4-D & BAP & b ic
1.0 mg/€ THE b B8 HEE 30% DHBK % T
L7z,

SO ST AN RT AT — AR A L CRE T 3
FHRRECAVON TV, YXRTHHROTH-
bt o 5@5%:03@ V> (Puonti-Kaerlas & Eri-ksson,
1988 ; Shillito &, 1983 ; Gilmour &, 1987), % O
ELTIE, 74 0= A & 2 A SRR DR
P, MREEOH—tFnHELOhD, FRERICHBWLT
b, WHEHEE D b7 AT — R AL TR L 7508
70 b 75 A N OSBRI 5 T, BT I
DM Y ¥ — v OIIZE E D MR E S
E2EERHLN, IhBHROSERPET IZHEN
BB EEZBND, i, BEEHBOBESICIE ST
FFI R OBET BHEBEL B ORI, THO—
R T L 7 BE I ISR AEIE (1X107/me) Th
NEZDEIBI LR 5T, HBOBEEIR7 D b

IR MERCBWTBCEEREREEDO—DTH S
55, —RICHEY OB HE L -4 L > TREDER
BEELFLET 2L XN T Vw3, Koulin Ge & (1989) I
BEEREHFE LTIV a—X2HY, Z0E0OBE

Z205~06MELTWw3, KEETI, VI —-XD
0.3M DSEEEE TH o 7ed5, 0.2M TRELSEBH
o, 27, 0.AM CHABEFENEL LB T2(1
~3%)o LIzWoT, 7AFD70 b TR MERIZE
WTHBHOBEERBO TEETHY, HickoT
EMORBREESRELE S Z LRSS,

FEOEHET T NI A NOWHASREFEET 3
CEHHREL 57D T, EELTWAYy—LOF
Tl SRS DB & - TR 2 S/l L 72,
REERME 40~50 B BEZE 1 mmBEO/IMI VAR
ERRLI-DT, IhiEEEbeBiEL ¢, EEs
2~3mm BBEEMTES € T 5HMEEHABHEL T
TEFHRERAT . 7O N TTAMCHETEZHNLA
5 OFMME S AR ZHBES s v A S BMLE R
TG E L RBROEBRFENERETCH S, TIT, FLE
VDWW BAP, A4 2 F v, €7 F v, ABA, IAA D
HAFHOEIDWTHREI L. Z DR, BAP XK
UBAP A4 2F >, ¥7F 2, ABA, RUIAA 2%
NZhEEDLELVWTNORIE BT HREFNMEL
7ehs, ZDEERERIEL, BRTH4%ThHo7z, Th
WxtL T, KoulinGe & (1989) MFE 121, BAP Bijh
X, b L IE NAA R IAA L OEESTITB VT, 60%Hl
BOBOEMEETH o2, Zhid, BMEREOZ
EVS LD, BHDANRED S DHELEMLEE R
FotwleZewkadeHzohs, £EBRTIR, Av
7o LREHG A VA DIEMEE X R D - Te BEMEEEICBIL T
REERDOMR TH o270, ZRHrSBEEL S
ORISR OB IEELEIoN, S X em-
bryogenic Ze#ifg % %® 2 FEIKL, ThEHVLESa b
TR MERROWSL R R L LEHND B,

UbDE S, ERERUZEALSHEEL AN AL
SHBEEL 770 77 A MOBEBREBILTCE, 20
BEERE 70 772 DOSE»S B VAR E TR
B THIeds, H VR D> 5 OEBKOESME A
THo D ESITHRORHMNE W, LoL, KER
THRAL 2 6 BEl» 5 /5 79 BEOEMEBEKEET,
EDSH BMEERIEZCEBTL THEEL, Lizsto
T, SBIOEEREMATII LY, 7XFEB
LT HREEESPHIERE, s v s buR—
V—va it X5 BREFEANAREE 257,



il 5. 7 X¥ (Vigna angularis Ouwl & OnasHl) DOHIfEEREIZBI S 5 HEBH5E

25

2w WHoLMEORE

Y B T 5 MRS E OB I B » TR R
(somaclonal variation) 24& U2 Z LS5 NTW2
(Larkin and Scowcroft, 1981), ZEDAELE A A =X
LFBS TRV, EFE, BREREEOH LI
BELTHEESA, 1 ARBLTEANZRENERS
nTwd (i, 1990).

v A BT BRI L 2 HEHREROFRE R, F1
BT 5 b ONRE W (Barwale & Widholm, 1987 ;
Freytag &, 1989 ; Graybosch &, 1989 ; Stephens &,
1991), 7 XF 2oV T DOHEF TV,

ZIZTCHRETR7 AFOHBERC L > TRONE
BOFHMEFEOBRREFRL, EEV VBT E
(EREEHAEL, ThoOFEEHS»PIILED L LT,

= |5 _ERE L Z S OBEMEEED S

HBECBOT7 XX LRE» - ANV A EFELHL, T0O
BV A SR EMMEE B, Z OISR RE
TRET IR IV BROBETF 2R,

FEHTIE, TOETEEHBTREL, —BNEERER
HRUBEBHL2EZRCER L THAEEZTY, ThTho
FERELEBRLTEDL I REREEL I DI DOVTH
L7,

MERUFER
1) #EAME R UREAE

WHHAFERNAY IV aTvX, TYVEYavX, RS
AFTVRUEBLATAF T THSB, o OHEAME
¥, REEH%E Table2-1 Wik L7z %77, HEFMEES,
VBB O S bR TRL, ZhODRMEIFEL

Eemoshni-BEatBEkclRd 3,

T2, BAMEEENA (BEEENOMREE) £ R, K
EL, z0BHIcE B RERER L, LT R,
Rs,
NYARYa T XTRR PSR, TVEYITATR
R, 25 Ry, R=FAF T TER RUR,, H LA 54
FIrTciRk R REZAZTAHERAL 72,

%, HABRIT 1988 F£~1992 D5 HETH >,
2) HHEREE

1989, 90, 91 £ IX R, T2 R—/3—R vy (T V¥4
AOR——Ry b ERIEBEF LIS O)HBEL,
JLMEE PR EEREE (RBE) OFREHBICBEL
726

FiEmkiE, R, & R, AR O R IIBENE 60 cm, PR
10cm, 1HR 1AL Lz, RfEL 7 D OHEEABEEEUZ 35
fEEE LT 1IRHKLFIEZ & LT,
HABROTERBE N YERa Y THo T, BHIEE
Hi3th#te 2 ~ 3 [, BRE% 3~ 4 [@, FHEHERE 3~4
BT o 7o O, AL¥EEIL R ESEABRSGEIFE D
INTHUIR B E AR ICHE U e (Plate [V-4A),

3) WERE
EEHEHPEME @SB COBRERBERC L o7, 2,
INERr DR, TEHH, RMERE, —FEANBERY
BNEY»THEL 7 (PlateIV-4B £2H), #EFEIRR,
BEEE, %72, RHEEOWTIEEEMEERTL T,
ZrBELbh2BEEEERC 1 RHU 0EERVZ
DFEERD Iz,

Table 2-1. Growth of R, plants from epicotyl-callus used in the field performance test.

No. of No. of No. of No. of

Cultivar Generation Year seeded germinated adult harvested
) plants plants plants plants
1988 229 84 63 63
1989 216 139 131 129
Hatsune-shozu R, 1990 268 229 217 217
1991 297 257 245 243
. 1990 31 30 29 29
Erimo-shozu R, 1991 56 52 48 48
Beni-dainagon R, 1991 86 54 52 51
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R

R, [ERDRE 31 2 £H 1, —RIEIEOBEE O
BT > SOMKI % 2R H > 72 THbB, R
DOFMUEFETRERECLR L CEERIZEL, K
Bk, RERED 1~37BETHo T, 6 LETL
7z Ro A DH 3 MIREBTRP THIEL 2035 ) D 78
RISKICE > 7D TE DEMEET 2 ESRABICHHAT 3

T EBTER,

HEAMEI OB I B 5 EFRAIL,

SHFEEHELT

B8

BRREFTHY, KE (BW) LEBORE: LD EE
BIRBHFERTRZ 7208, HFRHEEEL T» 5 10 Hd
514 HETH o oo FITEHAIE 1990 EHBFE LT
RELTAPHTH 2, FOMOEXRIZIZIRTAT
)~ 8 A LAITH - T BREHAIZ 1990 239 B EAITH
DPLEREERTRREL 1989 £ 1X5#ic 9 H TAHTRR
Bholeh, REREHETEECREHORE D
S otz (Table 2-3 M),

Table2-2 2 id R, W L X RGOS & HEXR

Table 2-2. Number of variants in R, plants regenerated from epicotyl-callus

Cultivar Variant Year gg'nfsf I\:Iaor'i;é ts Frt?%/:)e ny
Hatsune:shozu Chimeral 1991 245 1 0.4
: Abnormal growth 1988 229 1 0.4
1990 217 1 0.5
1991 245 1 0.4
Dwart 1990 217 2 0.9
1991 245 5 2.0
Long stem 1989 131 2 1.5
1991 245 1 0.4
Sterile 1989 131 2 1.5
1991 245 2 0.8
Erimo-shozu Long stem 1990 29 1 3.4
Beni-daihagon Sterile 1991 52 1 1.9
Long stem 1991 52 2 3.8
Wrinkled leaf 1991 52 1 1.9

Table 2-3.

Variation range of date of seeding, germination, flowering and maturity, main stem length and
100-grain weight in R; lines

T Date of Date of Date of Date of

Line Year . L. . .
seeding germination flowering maturity

R, (10) 1989 5.26 6.12(11-13)2 7.26(25-26) 9.30(9.28-10.5)
Hatsuneishozu 1989 5.26 6.12 7.26 9.26
R.(72) 1990 5.18 6. 9( 4-18) 7.21(17-27) 9. 3(8.31-9. 6)
Hatsune-shozu 1990 5.18 6.14 7.21 9.2
R.(62) . 1991 6. 6 6.17(16-20) 8. 1(7.30-8. 2) 9.12( 7-14)
Hatsune:shozu 1991 6. 6 6.16 8.1 9.11
R, (48) - 1992 5.29 6.15(13-17) 8. 1(7.30-8.19) 9.18(13-21)
Hatsune:shozu 1992 5.29 6.14 7.31 9.13

N Main stem 100-grain
Line? Year length (cm) weight (g)
R, (10) ‘ 1989 34.7(25.3-41.3) 12.7(11.4-13.6)
Hatsuneishozu 1989 30.5(19-34) 11.3
R, (72) ‘ 1990 36.4(25.3-47.0) 11.7(10.6-13.6)
Hatsune:shozu 1990 30.2(19-37) 10.7
R.(62) | 1991 26.0(12.7-42.1) 13.4( 9.9-15.5)
Hatsune-shozu 1991 27.4(20-35) 12.4(11.7-14.0)
R.(48) | 1992 20.8( 8.7-39.8) 13.6(11.5-15.9)
Hatsune-shozu 1992 16.6(11-23) 12.4(11.3-13.0)

1) Number in parenthesis means number of tested lines.

2) Number in parenthesis means range of variation.



el % 7AX* (Vigna angularis OHw1 & OHASHI) OHIfIER B 2 HEEHFE
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HU (FH, £%R).
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DOFALL -BEENHEREL I, Fh o DEEZ, Table
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Fig. 2-1.

(: R, plants.
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PIEBo TR 4 F T BAROERL - 2 FEiki,
BREANEL, »ONETE IR L IR, BAREY
TERPo N,
REQZEROMIz S, =Y Ty 37 XD R RETHK
PR SEL D 20 B LBV H 0232 RER W
2aNi, D5 b 1 REFISIEER IO RBURICES 5
BCshkhhol, TNOD2RHERR RTHRERLED
) EY a7 LA 10 B EREDED - 1z,
Kz, BMLEEO—BRIEBEFECOWTIRAEL
720 Fig. 2-1 RUF2-2 i3 191 Fx B B2 N\Y 2y av X
ExYxeyavAD2EECHKT 5 R, BEEORBE
KB EER, RERE, FEOHR BHNECHES
mERL, Thickdt, BREXBEUSNOEER, *
EMHB I VENEREFNATRERI M ERLI, Ly

0 20 50 60
No. of pods per plant
i ;%III
----%%%% o
9 10 11 12 13 14 15 16 17

100-grain weeight (g)

Frequency distribution of agronomic traits in R, plants. '
Cultivar: Hatsune-shozu.

n=245 for main stem length and no. of nodes per main stem
n=243 for no. of pods per plant
n=241 for 100-grain weight
72 : Control, @ : Control (mean).
n=50 for main stem length, no. of pods per main stem, and
no. of nodes per main stem.
n=25 for 100-grain weight.
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L, R, Bk CREBE B TRABEOSHAE» SN
rEESR SHI, Thbb, TERZOVLTE, B»
HAORFORED 2 S h, FHOSHFEEREL D
5L, D 3 EREORE 2RO AL A5 LT,

BB, BNERETIEERKOBREERIC OWLTIX
B IMICBL TR 5,
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B EEROFMUBEG I8 2 EMRERE LY
BB B2 D EREL LTXBOT Y~ — %
ETETIREL, 2Oz ERL TEONLES
LB Ry 5 R, ﬁﬁ%@%’c‘%yﬁbffﬁmﬁ%
KDWTHRETL 72,

No. of plants

No. of plants

0
~7 8 9 1011 12131415 16

No. of nodes per main stem

MERULE
XBBHERA -y 7 BEARXBRBEZEFAV
Too ¥z, HV v —HOBFI RENAELRITGEE
BIREL 2 MBI ZENTRO0, 10,20 RV 40 krad &
Lize 2h5DBEFIRENVEY 7Y —0O MS 5
BNCHEEL, BIEOAEC L ) LR BRI L ORI
HEU 7o, BEHBIE MS EABHIC 30g/0 > a8, 8g/0 &
X, RUFFENVEELT0.06 mg/ BAP (B X)) %72
i3, 2.0mg/2 BAP+0.1mg/¢ NAA (NB #£2#h) %50
Lizb DEBwic, MEHRERICTEIFURE L8 LT
AJREREMEC £ CEF Ll (FERT7~8cm BE)
DEEZHFHEL 720 277, R RO & FEBIE FH1HT
ERICTH 5, %6, #HEAMER A% Table 2-4 17
KL 7z,

No. of plants

10 20 30 40

No. of pods per plant

n=48
2
c
©
Q
s 10
2 o ik i)

11 12 13 14 15 16
100-grain weight (g)

Fig. 2-2. Frequency distribution of agronomic traits in R, plants.

Cultivar: Erimo-shozu.
O: R, plants.
n=48

4 : Control, @ : Control (mean).
n=56 for main stem length, no. of pods per main stem, and
‘no. of nodes per main stem.
n=20 for 100-grain weight
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Table 2-4. Growth of R, plants from epicotyls obtained from irradiated seeds.

No. of No. of No. of No. of
Cultivars Generation Year seeded germinated adult harvested
plants plants plants plants
Erimo-shozu R, 1992 929 539 537 525
Hatune-shozu R, 1992 183 115 112 112
Kamui-dainagon R, 1992 409 268 267 265
Table 2-5. Growth index of epicotyl emerged from X-ray and y-ray irradiated seeds
Growth index"
Mutagen Dose No. of — + ++ . +++
{(krad) seeds.
Frequency (%)
Control 43 2.3 7.0 18.6 39.5 32.6
X-ray 10 87 1.2 2.3 36.8 47.1 12.6
20 90 0.0 8.9 30.0 52.2 8.9
40 94 6.4 10. 30.8 42.6 9.6
y-ray 10 99 1.0 33.3 34.3 33.3 8.1
20 97 7.2 45.4 25.8 18.6 3.0
40 99 37.3 23.2 28.3 11.2 0.0
1) —: No seeds were germinated.

+: Seeds were germinated and epicotyl length was smaller than 1 cm.

+ +: Epicotyl length was 1-3 cm.

+ + +: Epicotyl length was 3-8 cm.

+ + + +: Epicotyl length was larger than 8 cm.
Cultivar: Erimo-shozu.

&R

Table2-5 TR X BRUY v~ —BREBHOEREHS,
REFCRIZTEELPRLI NI LEERI0HE
DRFRER, X, Voo RV BRESFE LD
ERFEFLE 2, HFMEETH LREoBREIZHS »
cHEEh, FOBRER, Fryv—BEERKTELL-
Foo e B, HNBRIZBWT 3cm LR MR L 72 LEH#
D& EIFEICH L 7,

BHETO LR R U iER % Table2-6 iR L
Tro TRIZ & B & EREID > DAREFHEMEEIL, X
20 krad BB&F T3 NB 554, 4 > < —4#% 20 krad B O
B TETNENEE LK TELS, Frv—F40
krad BS O B R U NB I TR L K TRVLE
MERRRLU 2D, ZHUADUEX T, HHMEERLS
50%RiE CEEREZRASNE P, LL, 208
DEE, D%, ShEUARELEYEICE TERFL M
R (EMEBEEE) XK Voo zh
Z# 40 krad KT 33~39% L W 3 EWER LA S i,

o OBEMEMEE (R, ) O/’REFw BT 2EFRRE
RN TE > Tz, &1, BREET»SOFHAL
BEodizix, EFEPTHET 2BERS, HET
7 DRSETLBEEOH 6B TH -7,

Table 2-7 BN EERET L EFEROESE 2R
Lizo 2T 3 WG E b EEXOFEMEEEG
CERGBERFEUCRY, EBEFXTCRASNEDI STz, fl
2, TV EYa v XL bl54F Ty TRARRER
BH SN, £z, TV EYa v A TR XBENRTE
EE6cm OBD TEL LI EENEEL, 245454
FIDOH v —FEE K CRERERoaNELEDD
B OBALE- L bDOBDoT, BREFEEITL.3~
6.7%THY, FFHOEREEL D bFVERAZRL I

Table2-8 iz x VY £y a 7 XOBHKAR (R, R) B
I 2 FER, RERBBRUBENEORRST & RELE
BRUEHENIC R LTz Chick bk, IEEAYDOBREK
CLrOBELESEOTVEY s v AL D bIBLEWESR
BEHH SNz, FERTRERNEXSBHRICHERT
EHFELA E o o R, OFREFRBL, RS
LTEEEOAML D bIBLE WA A ST, (72,
# v = —4& 40 krad & T B 531 B U X #% 20 krad Hd

L D EEERESK E Do fz, BNEIZREROD T WEE
(10 BLAT) 2BRWEERTH LY, LEEO2HELE
¥, BILLAFRIA SN, 195 X 20 krad BS O NB
TR LK TR, RLERENL < 10.3~19.0g
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Table 2-6. Plant regeneration from epicotyls emerged from X-ray and y-ray irradiated seeds

T

Frequency (%) Frequency (%)

Mutagen (E::S) Medium? f,i)?'c:tfyls sljlz.ogsf of shoot of regenerated
i formation plants (%)
Control 0 B 339 150 44.2 55
0 NB 331 196 59.0 50
X-ray 10 B 291 124 42.6 50
10 NB 405 190 46.9 45
20 B 387 174 45.0 39
20 NB 495 190 38.3 44
40 B 390 175 44.8 35
40 NB 198 110 57.8 37
y-ray 10 B 582 304 52.2 44
10 NB 429 205 47.8 36
20 B ' 375 153 40.8 46
20 NB 279 125 44.8 27
40 B 174 113 64.9 33
40 NB 138 90 65.2 35

1) B: MS basal medium containing 30 g/ sucrose and 0.06 mg/¢ BAP.
NB: MS basal medium containing 30 g/ sucrose, 2.0 mg/¢ BAP and 0.1 mg/¢ NAA.

Cultivar: Erimo-shozu.

Table 2-7. Number of variants in R, plants regenerated from epicotyls emerged from X-ray and y-ray

irradiated seeds

R, generation

Cultivar Variant l\/[(:;f)as;ga;en Medium?" No. of No. of Frequency
plants variants (%)
Erimo-shozu Sterile X-ray (20k) B 27 1 3.7
X-ray (20k) NB 155 8 5.2
X-ray (40k) B 45 2 4.4
y-ray (20k) B 15 1 6.7
. dwarf X-ray (40k) B 45 1 2.2
Kamui-dainagon Sterile y-ray (10k) B 76 1 1.3
: y-ray (20k) B 43 1 2.3
Pod y-ray (10k) B 76 1 1.3
color y-ray (20k) B 43 1 2.3

1) B: MS basal medium containing 30 g/£ sucrose and 0.06 mg/¢ BAP.
NB: MS basal medium containing 30 g/£ sucrose, 2.0 mg/2 BAP and 0.1 mg/2 NAA.

THo1zs

Tho DEESM % Fig. 2-3, Fig. 24, Fig. 2-5 &R
L (X BMEBEHEKIRLTWRY), TR X3 EBHEK
2 & o TIRERA D S RPN ERS A S NIz & 7o,
2 DERER TN ENORBRCRE > Tk, TER
TH3, 10 cm BUF & V> > B/IMES 4 6 b HERL T2, %
72y v # 20 krad K i3 fthOME R I LG D F I T
BRI H 5N, BEFHTIIMEO 2 BE @ AW
WATER L, RO B S 5 e, TRET,
g & 5 EROMBER S pThto o b, B
B LD RADEECKA S OREEISHE LT,

EIE KMREERFENIFHE

TAXDONRIGBEE2EAT 2EBELEEO—2TH
5, NAREEEANETRLINZ RN ADKER D
DYBIFENDH, SSWIRRKDESDEMBPNEL, Wb
W BRDOEHIRD SN TS,

%7, —MRCKRETFIE, INIEFICERTESK &
WrH 5V IIRAR FEOEBMNS L, YHEM OIS
ERVBERTH D, INBREKHLRINERIZEU O »
BEPRBRERECE T, P L dNEOLEM I
BT 2L B TIvw (RE, 1987), .

FECRNMARIZBET 2 RREERIEL, ThoDEE
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Table 2-8. Comparison of agronomic traits between Erimo-shozu and R, plants regenerated from epicotyls emerged

from X-ray and y-ray irradiated seeds

Trait Mutagen Medium No. of Mean Rar}ge‘ of Star-lda.\rd
(dose) plants variation deviation
Main stemlength Control B 56 31.6 7-52 8.7
(cm) NB 16 34.0 18-56 9.8
X-ray (10k) B 10 22.4 9-32 7.0
NB 58 28.7 12-40 6.2
(20k) B 27 32.0 19-52 7.0
NB 155 29.8 13-48 6.0
(40k) B 45 25.0 6-32 4.9
NB 62 28.7 14-45 6.0
y-ray (10k) B 27 28.9 15-39 5.8
NB 19 27.2 22-33 3.1
(20k) B 15 27.8 18-46 7.1
NB 31 24.5 8-33 6.4
(40k) B 7 31.9 13-37 7.8
NB 8 36.0 27-50 7.3
Erimo-shozu 63 26.8 13-45 6.2
Pods per plant Control B 56 34.0 3-94 15.5
NB 16 33.3 7-63 15.7
X-ray (10k) B 10 19.4 1-31 7.6
NB 58 27.3 3-69 12.8
(20k) B 26 35.7 7-59 18.4
NB 147 27.5 1-62 11.9
(40k) B 43 21.2 7-45 8.2
NB 62 28.1 7-55 12.1
y-ray (10k) B 27 26.3 4-46 12.3
NB 19 29.9 18-51 7.3
(20k) B 14 26.4 18-34 4.9
NB 31 25.5 7-68 15.1
(40k) B 7 44.6 3-80 24.3
NB 8 31.3 21-72 6.4
Erimo-shozu 63 15.0 6-28 4.9
100-grain Control B 56 12.4 9.6-15.0 0.8
weight (g) NB 16 11.9 9.2-13.2 1.2
X-ray (10k) B 9 12.6 10.4-13.9 1.4
NB 58 12.9 10.3-19.0 2.2
(20k) B 26 12.5 9.3-17.6 1.5
NB 144 12.7 10.9-17.8 1.4
(40k) B 43 12.3 10.0-16.9 1.5
NB 62 12.4 8.3-15.9 1.1
y-ray (10k) B 27 13.2 11.1-16.2 1.4
NB 19 12.6 11.6-13.6 0.5
(20k) B 14 12.9 11.0-14.2 0.8
NB 31 13.4 12.0-17.5 1.1
(40Kk) B 6 12.1 10.5-12.6 0.8
NB 8 12.2 9.9-15.8 1.6
Erimo-shozu 63 12.4 10.6-15.2 1.0

71, THEM, WEEFICOWTRE L,

MERUEE

RN, AES ISR shin Y irvyav X
O_ERE A VA 2 & FAH LB S OBRARRK T, Th
512 1988 4, 89 RV FIZBWT R, K THKED
o EEEBIRER S 1Lz, 1988 FI1BE L 7285
1%, 88 H THi% 3 RMBS 24T, 89 FE KU 90 F DR
BRI R ZNZTnERCRFEES 2L 7, 88 H, 89

H %R#i3, #AFN 1990 FE05 1992 FFTD2 HER
V3 A ERCbI> CTEENRBR T, 272, OH %
MO R, Refid, EENBEBREERL Lo,
EENABROBEREIZ 1k 2 &3, BEEIE 60 cm Xk
fi20cm & L, REEEBECIZEENE 60 cn X R 10 cm &
L1k 1AL TH - o Z OO IIFIH & Ak
Th s, FEHREIZ, RERE, FENFABEHITI0K
oL L7 (FAEIEE 1 Table 2-11 2288), 7 X ¥ &E
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Fig. 2-3. Frequency distributions of main stem length in R, plants

E: Erimo-shozu.

C: Normal seeds (non-irradiated seeds).

¥-10, 20, 40: Seeds were irradiated with y-ray in the doses of 10, 20 and 40 krad.

B: Epicotyls were cultured on MS medium containing 0.06 mg/g BAP.

NB: Epicotyls were cultured on MS medium containing 2.0 mg/¢ BAP and 0.1 mg/¢ NAA.
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Fig. 2-4. Frequency distributions of number of pods per plant in R, plants.

E: Erimo-shozu.

C: Normal seeds (non-irradiated seeds).

y-10, 20, 40: Seeds were irradiated with y-ray in the doses of 10, 20 and 40 krad.

B: Epicotyls were cultured on MS medium containing 0.06 mg/¢ BAP.

NB: Epicotyls were cultured on MS medium containing 2.0 mg/¢ BAP and 0.1 mg/€ NAA.
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Fig. 2-5. Frequency distributions of 100-grain weight in R, plants

E: Erimo-shozu.

C: Normal seeds (non-irradiated seeds).

y-10, 20, 40: Seeds were irradiated with y-ray in the doses of 10, 20 and 40 krad.

B: Epicotyls were cultured on MS medium containing 0.06 mg/¢ BAP.

NB: Epicotyls were cultured on MS medium containing 2.0 mg/¢ BAP and 0.1 mg/8 NAA.
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WORE AtHE I TR EERSE FER) 07 X*
FERRERB TITo 7. SEMBIRNAY Ay a v I
s 2 KRRHHDO 8 HL (R, fR), 89H 1 (R, ) K
U89 H 13 (R, ) D 3RMHTH - oo HEBESHOFIIE
MErvEeoay T, BIEEIZ10aYz) N 4ke,
P.0s : 20 kg, K,O : 11.2 kg, MgO : 4 kg T, HEEE
XEENR 60 cn X B 20 cm, 18R 2 AL H o T2, BIEIR D
FRfEIE, 0 (BRBBDL NV D) »5 4 (FE3E
LizbD) $TOSEBEE L, 2o 2RREE (SR
PR B Y EA S0 / (4 X FEMEE) } X100) TRO L
7z (2 OfhDOFAETEE 1 Table 2-13 2 £H),

it MERRE i, L¥EE LB RERERS O 3R Hh
BEE (FER) TfTo e HIfEWIZ/IE THRACE I,
N :3.8kg, P,O;:24.5kg, K,O:4.0kg, MgO:3.8
kg, EHECE 30kg/10a TH Y, BHEEFIZ 12K
SLCHEIE 60 cm X Bk 20cm & L, HERZ 2 RETH-
720 RENHIZ, BFE4E (VE) »ofEsE (VL) O 7B

H
(=]

n=217

No. of plants
N
Q
R

,-W I,
9.0 9.5 10.010511.011.512.012513.013.514.014515.0

100-grain weight (g)
Fig. 2-6. Frequency distribution of 100-grain weight in
R, plants regenerated from epicotyl-calli.
(0: Variation of R, plants (n=217).
% : Variation of control plants,
@ : Control (mean).
(n=25)
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100-grain weight (g)
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R1
100-grain weight (g)

Fig. 2-7. Relationship between 100-grain weight of R,
plants and R, lines regenerated from epicotyl-
calli.

*: Significant at the 5 9% level.

Bk DHEL, ZEROFRERER, 0 () » 5 3 (&)
D4R LABRHEI X% (F0MoAEEER
Table 2-14 #&8),

R

1990 EDNY2RY a7 XD R, REBI2EREDHE
E5345 % Fig. 2-6 1R L7z Ry RO ERE D568 IR
LD YRt i, EaBED 20 BHEOBRED
FEIX11.0g TH Y, —H, RRICTHRLE» - -EHF
Tl4.9g THoW #IT, TD LI RKREEZTRT R,
RoOfEE2BEL, R, RORFEEE-S 2,

1992 FEDNY 2y a v ABF 3 R REFORK
O R, RO ERER ORI, 0.29 TH D, 5 %K
®THEMES A SN (Fig.2-7),

R, &L LTI, 1988 FFizid R, @ 63 Atk & v K
B 3 FHk, 89FICIER, 131 kX Y 2 JkE, 90 £
W R, @217 @& L D KR 7 REE, L2 RFEE TN
ZHaRE U TRIRTE 2 1Eo I,

O HRHFED 7R TREREL LT 14~24%dHE
R EHK X »o Iz (Table 2-10), —7, PMRRFHED 2 K
i 1 R%E (0 H45) CRIBENEN9.7g LESED/
YAy a v RHERTH220%b/INMEL T, BB, 2O
R FEENEL, 2EMICNE P72, 37100

Table 2-9. 100-grain weight of R, plants and R,-Rs
lines regenerated from epicotyl-callus
- Genera- 100-grain weight (g) Relative
Line tion Mean value
1990 1991 1992 (%)
88H1 Rs;-Rs 11.6 14.5 14.4 13.5 113
88 H 14 R;-R, 11.5 14.1 12.8 109
88 H 57 R,-R, 11.6 13.2 12.4 106
89H1 Ri-R, 15.0 14.2 14.6 115
89 H 13 R;-R, 15.0 14.2 14.6 115
Hatsune- 10.6 12.7 12.7 12.9V 100
shozu 11.72 100
12.7% 100
90 H 23 R,;-R; 12.5 14.8 15.0 14.1 118
90 H 45 R,-R, 9.2 9.9 10.0 9.7 81
90H116 R,-R; 13.1 14.7 14.2 14.1 118
90H 137 R;-Rs 13.3 14.9 12.5 13.6 114
90H 138 R,-R; 12.8 14.6 13.3 13.6 114
90H154 R,-Rs 13.6 15.1 14.3 14.3 120
90 H 167 R,;-R; 13.8 15.5 15.0 14.8 124
90H 186 R,-Rs 9.5 10.9 11.9 10.8 91
90 H 195 R,-R; 13.0 14.6 14.0 13.9 117
Hatsune- 11.0 12.4 12.3 11.9 100
shozu

1) Mean of 1990, 1991 and 1992.
2) Mean of 1990/1991.
3) Mean of 1991/1992.
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R I0H 186 O ERE b FHMBE b~ T 1 SIRE AR
fELTustz, o

R, RN CIAIKICBE T 2 BEEK 21TH T, BB T
IREE L 7Bk D 5 5 5 ~10 BB EE RS, 205
DOHMEET % R, R L LTRRO R, BFBE~NERML
7o Ry R CRWOBERE 2 HEL T 1 1T oF
wLTIh%E R Rf: LCEBEL .,

IO LTBRENL-KREREIC OV TEENR
ER 21T - 7458 % Table 2-11 1277 L 72 H2FHE, BETEHA
RURBWIRESEONAY 2y a v X LIEEAYERA
Shizholed, TEER, ThoOERRHPLE
HTHY, FEHRBTZERCTH - 78, SEBUTK
MR TREBEAICD - foo REXBBEASZTH - 72
B3, — PRI KRR RS Db o T2, ERIE,
R 3AEOFEHBI UL AEDOFEHTH S & 88
H1T1.5g&E < ($#113), 89 H1 (R 115) & 89 H 13
(F115)Ti, 1.9g X EL 5T, Zh oD 3 RE
DBLTRtBREDER, 3HAEFHRV 2 AEEY L
CEGBEE OB TCEERERA S NR D5 7258, 1992 4F
BB 5 3 REORBRTCRERESS 6N, %72,
88H 1 %Mk d 1991 4E & 1992 4F 0D 2 # E T IR EEH

BooNlz, LId->T, Zhs 3HRMTIE, BErITK
bzt Bbns, g7, FERERDWTIX, 88 H 14
KRU 88 HS? BFRGEDONY ¥ a7 I HERTERT
Hotens, D3 RHEBSHL, 89H1, KUF8IHI13)
TRNAYAY 3 7 XL HRTERIZ & > TRBIREZRL
TODDFET B EIFEAEENAONE BT,
ESBETRINSDIRMTEIEDO DO EHTBPLPRE
ZoTwiz, Thbb, FRIIFREL ZZAHTH-
e, INEDIRMICBEOTRANAY Ry a7 Rk,
HOREHEBEL, BRI DLIEREREBOZFLET
BERBVERRT 52, TORDICHBROMENEL, B
BEERBFELBEO 3 Tl T, RNRHETIX4 E~TF
LETET LR

1992 1213, JbHE I HBRESRBRB W T LED
3RM (88H 1, 89H1, RU8IH 13) s 2 4%
RAEB 21T o7z (Table 2-12), Thic Xk % & M, BATE
HRESEO "Yaxyvavy X RIRABHETCH-
2%, 89 H 1 CiRBMIA 10 A 5 B THE D - » KA
WERT, Ho b ITHRETH > oo TXER T 89 H 13 3%
PELoLH, o2 RKRIRAGELERETH - 2,
i, BREIRMEDCRIBELRABET, &>

Table 2-10. Preliminary yield trial of R;, Ry and R; lines and the original strains

N Date = Date  Date gﬁ: No.of No.of No.of No.of  100-grain Plant =y .,
Line? Year of ger- of flo- of 1 grains weight weight
‘ e . . ength nodes branches pods (kg/a)
: mination wering maturity (cm) per plant (g) (kg/a)
88H1 . 1990 6.16 7.26 9.7 37.6 11.7 5.5 66.1 6.1 11.6 47.9 '29.0
1991 6.16 7.30 9.13 37.6 10.9 2.3 56.0 6.4 14.5 51.5 32.6
| 1992 6.15 8.1 9.17 29.7 10.6 1.4 47.5 6.0 14.4 51.1 32.5
- Mean 6.16 7.29 9.12 35.0 11.1 3.1 56.5 6.2 13.5 50.2 31.4
88H 14 © 1990 6.14 7.27 9.5 33.2 109 5.1 54.8 5.4 11.5 50.5 24.4
1991 6.16 7.29 9.14 33.1 10.8 2.1 52.6 6.5 14.1 51.3 30.9
: Mean 6.15 7.28 9.10 33.2° 10.9 3.6 53.7 6.0 12.8 50.9 27.7
88 H57 - 1990 6.15 7.26 9.6 36.7 10.6 3.7 49.0 6.8 11.6 56.5 26.7
1991 6.16 7.30 9.12 34.3 10.2 2.1 50.6 7.3 13.2 48.4 31.0
Mean 6.16 7.28 9.9 35.5 10.4 2.9 49.8 7.1 12.4 52.5 28.9
89H1 - 1991 6.16 7.26 9.13 28.5 10.2 2.2 47.3 6.1 15.0 49.9 29.9
© 1992 6.13 7.31 9.17 30.3 9.9 0.8 44 .6 6.1 14.2 40.5 26.9
' Mean 6.15 7.29 9.15 29.4 10.1 1.5 46.0 6.1 14.6 45.2 28.4
89 H 13 1991 6.15 7.29 9.14 33.0 10.8 3.0 59.4 5.6 15.0 51.2 29.6
‘ 1992 6.13 8.1 9.18 33.5 10.6 1.5 51.6 5.7 14.1 45.2 32.5
Mean 6.14 7.31 9.16 33.3 10.7 2.3 55.5 5.7 14.6 48.2  31.5
Hatsune- 1990 6.17 7.26 9.7 44.2 12.4 4.6 56.2 6.8 10.6 54.3 33.0
shozu 1991 6.16 7.26 9.12 35.0 10.8 2.2 52.3 7.4 12.7 49.3 30.5
1992 6.15 8.1 9.17 36.3 9.9 0.8 43.5 6.9 12.7 42.7 26.8
M1  6.16 7.28 9.12 38.5 11.0 2.5 50.7 7.0 12.0 48.8 30.1
M2 6.17 7.26 9.10 39.6 11.6 3.4 54.3 7.1 11.7 51.8 31.8
M3 6.16 7.29 9.15 35.7 10.4 1.5 47.9 7.2 12.7 46.0 28.7

1) Ry-Ry: 88 H 1, Ry-R,: 88 H 14, 88 H 57, 89 H 1 and 89 H 13,

2) M1: Mean of 1990, 1991 and 1992, M2: Mean of 1990/1991, M3: Mean of 1991/1992.
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Table 2-11. Preliminary yield trial of R, and Rs lines at Memuro in 1992

Main ) of 100-grai

Li Date of Date of Date of Degree of stem - 0 Yield . gram
ine .. ; . . pods per weight
germination flowering maturity lodging? length (kg/a)
stand (g)

(cm)
89 H 1% 6.10 7.30 -3 1 49 43 24.7 16.1
89H13 6.11 : 7.29 10. 3 0 35 46 25.8 16.3
88H1 6.11 7.30 10. 5 0.5 42 47 27.7 15.4
Hatsune-shozu 6.11 7.30 10. 3 0.5 48 45 27.7 14.2

1) Degree of lodging: (0; resistance~4; susceptible).
2) Ri:8H1and 89H 13, R;: 8 H 1.
3) This line was damaged by frost at October 5th.

Table 2-12. Field test of R, and R; lines on adzuki brown stem rot"

Line Date of Date of Disease Yield 100-grain Percentage of
germination flowering degree? (kg/10 a) weight (g) scraped beans
89H1 (R,) 6.15 8.1 72.1 120 11.9 1.4
89 H 13 (R,) 6.15 8.1 39.1 162 13.5 4.6
88H1 (Rs) 6.15 8.1 44.1 142 11.9 1.8
Hatsune-shozu 6.15 8.1 35.2 203 11.6 2.2

1) Planting density was 60 cm between row X 10 cm between plants.

Stand number was 1 and the area of plot was 1.2 m®.

20

plants per plot.

2) Disease degree= (3 (infection index X number of infected plants)/(4x investigated plants)) X100.
Infection indices: 0 (no infection)~4 (severly damaged).

Table 2-13. Field test of R, and Rs lines on cold tolerance

Coefficient of

Line Date of? Infection Yield 100_—grain variation. of Percentage of
maturity index? (kg/a) weight (g) garin weight scraped beans
(%)
89H1 VL 1 114 14 .4 24.7 7.6
89 H 13 L 1 123 : 14.8 23.4 10.5
88H1 VL 1 145 14.8 23.8 7.0
Hatsune-shozu L 1 157 13.9 20.3 6.7

1) Maturity: VL (very early) E, EM, M (medium), ML, L, VL (very late).
2) Indices of adzuki brown stem rot infection: 0; no infection~3; severely damaged.
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