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TEFEHC L 2EMEEMERORRER, EEREOEHSARELZ I L5, RS/NFA U F VR
RTFELAOCEEEREMILL 2, B OLBRNOLEMEFEMEIE, 7~11mm ORBTFIERINMER &
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BEEHAL, 1976 37EXRMED > OMRIHEIC LY
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(2) SMER OFESE

EREE OMEME L D R EFER L 12, #6°CO®B
BEAT 3~ 4 HEMEBRRER T ok, 0% L5/ —
M2 153R8, 1 %REEHREET b Y 7 ABIKIZ155 S
L, BEAT3~4E¥E->T, HEREE L, REHK
IoRBETFEMOHEL, S oCERZHWT2HROTF
BEROH LIz, HZHABEI DR oD ICHIR, $h3F
BEUEFOEEL/SBERTVEL LB O2/3BED
RAFELRIER & LTI BRE L2, v sitEo
KEXERIZLDLHDKERZHEL, Beirotnt
E135~10mm D dDEH G, KRFELSDTEHF
s & CHEYHEEMEIZ RIZTRBFEOKRE 20O%
BE L SMER OFRBEOFE LB LU,
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RATEDIEE, 30ml OFEFHREEFHDA - 728
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REEMIT, 25+ 2°C, 166FEIEEH, 2,000~3,000lux T
1To7,

(4) HEHbR(E

BT D DR D REFR R HIE, MSREHS %
EAXL,0.05mg/l 2-+7 b * VEEE(NOA), 5mg/l
6-_U N7 L FY Y (BAP), 0.5mg/l 7 7Y
B (ABA), 30g/l1¥ =i, 2g/170M54 FRFEML
120 k70, THIMEES{bEHIIZ, MSHEIE2EAE L, 30
g/l v afs, 8g/l BREEMU 12, £ T DL, pH %
58T, £A— v —7 (121°C, 155f) T
BRE L7z, RBREFRATEDL S DTFEFERS L O
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¥E) oERmEf LI,
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RAFEPERL THo 7~ 8E/MBIC, FE~%E
E~FBEORRODZ2INVAKEOKE (BEL, UT
organogenic VX L WE5) 2R U iz M8, RESE
PR LUIAER RS L CETESFREREL, BERTF
ZEN 72 D D organogenic 7 WV ABERE (%) B UTE
FRRE (%) »EHL, ZOAT2EEERE (%)
L7z,

PSR EFEEBEL, HEOHKRDE,
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HTE s - UEEZ, gL Trza— >
B 1T > 7. YR RISV ELEAIMO MS 51T 2
~ 3 [E#IR 21TV, FNEFILOEMUERS 2 10EGERE
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Yy 7RO 3HTC2HE, ¥+ 7%- T2 HEEL
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~5BHRIEIEHR, 5~7THRCEIT2XTEA 2T
L7z,
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%L, EELEABORIF AL, #F6ATH
~7TALLACEBECBEBHEL, 1 RKECOHT,
1994~19964F 13 8 fEfE (1 ), 1997~19994F 1% 4 {EiE
(2 K18) %, EEWE75cm, HRRISO0cm, 14k 2437 TR
Uiz, HU, +aLRBHEENELNE» 5ROV
T, 1EEOAOBEE L3557, MRS,
N, P,0s K, O 8X U MgO 2 NETh6.0, 9.9, 7.78
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cm, BRE50cm, 18k 1 &KL T5 A TRICEBEL /-, I
%, BEfEmch, NEXHEL, BNESZEHL .
ERERFI, P, s L UNBEESERL TERR
L7z,
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(1) RATED» > OFREFERESF O
RZNFAHFVERUA 42~ A (Phaseolus) &

THBA>5 >R (P oulgaris L) DERBFENLSD

Hob&grsmatr s, S8 "THESKE, OXRRBT

EXHYREASYE L LT NOA 8L U BAP 248
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®R1 KBEFEDSOREFME (19914F)

#H#iNo. R HAE R BREY () MIEE(%) BEERE(%) TEFEEEDR)
M1® 40 0 2.5 0
M2 1mg/l BAP (<~5mg/1 BAP) 40 0 12.5 0
M3 10mg/l BAP  (<5mg/! BAP) 40 2.5 2.5 0
M4  5mg/l# 4 %% > («<5mg/l BAP) 40 0 5.0 0
M5 5mg/l 2iP¥ (<~5mg/1 BAP) 40 5.0 27.5 0
M6  40g/17 P78 (<30g/1> = ¥§) 40 0 20.0 2.5
M7 mMS® («<MS) 40 0 0 0
M8 B5® («<MS) 40 7.5 0 0
M9 2g/15V54 1+ («8g/IEXK) 40 0 12.5 5.0
D M1 OMREEE LA 2 BRESSmmOKRRTE

» M 15 MSEZX, 0.05mg/l1 NOA, 5mg/l BAP, 30g/l> a8, 8g/I1&EX

9 MSEAEH N, 5 NH,NO, %7 BIEMSHEARH

BMTHET 52T, BRTREFNMEREIND L
WHHE MR R 519, FIT, RENFA F BT
L AREFEENE oD%, TKETE 2R H%
BEEZ TR L BIKTRTEIOIRXNOAB LU
BAP &M 1 Bt 28 LU ¢, UIT iR EE iR % 1
HERDEEL:, ZORE, B LT/ Y vEEzA
M6 BB X UX MMEEIE LTHE VT A v E2HVM
OB T, TEFOFK (BEE2) ¥, ThTth2.5%,
5,0% LERTRON(FE]L), ¥4 b A =% BAP
p 5 2iP IKE %2 72 M 5 B TId, organogenic 7 VA D
FERRRE» o128, FEFRIERSIhEZ» -7, M6
R & UM 9 85 TR & e R EF ITEYHEE b
HEMi~EE, Y- b EMREIT(FEE3), HKEOHK
RoOBIIISH ETRELEMECET L FE4),

2) TEHFEHKB L CHEDEESMLICRIZT ABA,

BB LU EHIORE

TEFEREMIC BT 5 ABA, B X U5V EEID
TEHFER L ZOROEMERHLICRIZTHES
1995~19974 D 3 A FMBRET L. K1~ 223 3 %
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F1 RETFED S OB RiZTABA,
¥, ritEloEE
—  ABASEYRTN, + : 0.5mg/l ABA, Suc: 30g/l ¥ 28,
Glu: 40g/1 7 Fo¥E, A :8g/1EX, G :2g/15 V71 b,
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DA YRYTFEINT T

® Gamborg® (1968) = & % B 5 EA#sih

EMOFHE L fEREE SR U Tz, ABA SNk
PRI AT, FEFRREI I V&L, TEFR
BRiZ5 2% ABA OEBIEEEZ - (@), —7, F
EFERCRETTHEE I NALRAOBERIHRE Lo
T2o REF S OWEPFRIE, EHHEC L2 —ED
HRRB RGP -T2 (F— 5 E), TORER, BRT
LU0 OEDEEREL, FEFBREOEG» -
ABA RT3, 7~7.8% @< kot (E2),

(3) TEFEES L UCHEIMEEMLC RIZT KRB TE

DRESDEE

BRICAVLIRBFEOK S S DOFE 219954 £ 199
FO 2 HEMBRE L7, WEE HIZIZRRLERIES
N7, 199%FEDOHERER 2 R, TEFHEE
37 ~11mm BET25.4~29.5% 5 <, 1lmm 282
LRESTRPPET U, £, TEFD S OMEIME
FREIE, K8 LOERSHR LT, BERTELR
D OIEYEEER, TEFREREOEV 7~11lmm T
Bhrol, UE»s, AW RBMTEORESE 7~11
mmBERET S T, X DERNCESCEDE
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R TEFVRS L UCRESFH» 5 OEMBEMLICRIZTRRATFEOKRE S ORE (19965)

RES ey R EE FEFERE 27E

ERA wmYk  EYMEEERE FELDO

(mm) (%) (%) F M| TEZFH TR (%) TRV (%)
3- 4 154 40.3 7.1 11 1 1 9.1 0.7
4- 5 156 50.6 22.4 39 39 4 10.3 2.6
5- 6 119 43.7 20.2 24 15 2 13.3 2.7
6- 7 176 44.9 19.9 36 27 9 33.3 6.8
7- 8 126 57.9 25.4 36 27 8 29.6 8.5
8-9 105 59.0 29.5 34 28 6 21.4 6.9
9-10 97 51.5 27.8 31 30 13 43.3 13.9
10-11 61 42.6 27.9 17 17 6 35.3 9.8
11-12 107 40.2 23.4 25 15 1 6.7 1.6
12-13 101 23.8 11.9 15 13 5 38.5 5.7
3-13 &5F 1202 45.8 20.7 268 222 55 24.8 5.5
7-11 &%t 389 54.2 27.5 118 102 33 32.4 9.8

v BRFEYT Y MM RE =ENRE RS/ BRE X100, BLAREHO2 Y I L ZBROBEL U T (ETEFH/ER

REFH) #HI T3

R3I FEFERE L CRESF» S OEPHEFILIC
RiZd v a il L UABARBEOKE (1998%)

R4 TEFWRS L UNESF» S OEPBEI LI
Bzl ORBEDOHE (19955)

vaff ABA TEH ik TESLD
BRE BE  BRED EERE BRE OFERE
(g/1)  (mg/1) %) () (%)
30 0.5 70 129 333 4.3
45 0.5 103 9.7 70.0 6.8
60 0.5 69  14.5 50.0 7.2
30 1 84 155  38.5 6.0
45 1 98  29.6  63.3 19.4
60 1 84  16.7 71.4 11.9
30 2 70 20.0 35.7 7.1
45 2 84  23.8 66.7 16.7
60 2 70 31.4  50.0 15.7

VBRI ~11lmmOKRTFELFEH

BESNS Z LB IR ST,
1) TEFEHSB L CEVMEBESM L RIZT Y = 558
EB LU ABA BEOFE
REFHRITHD > = FEBE 230, 45, 60g/1 D 3 E&
FE, ABABE%R05, 1, 2mg/lD3BRETHEDLY
T, 19984 L19994:0 2 A FRMRET LTz, WF L IR
BB G ERBEBLNIDT, £IIIZI9BEDFRETR
L7z, ABA BE» 1~ 2mg/l CHEEREE L URE
FHERELPREE D, ¥ a BEBEH45~60g/1 TRE
FEo b OEPERRELE £ 2EABE SN, 2Ok
F,ABABEB LUy affBE:E, *hZThIh i TH
WT &720.5mg/1, 30g/1 5 1~ 2mg/l, 45~60g/11Z
£252rT, BRFELL Y OEDEEREZ, 3
~4BECEEL I LA IR ST,
(5) FEFHH B & HETEESM LI RIZTIHER O
WO E
SHER ORBEEEL T, FEFEOEER L DI
RSN DD, ZLTREFER, BB ERCKIZT

REHF fEME FEURD
g1 7 BERH X BREX oOBHEE

(%) (%) (%)
ik 81 18.5 0.0 0.0
2/3 81 28.4 12.0 3.9
1/2%m 115 9.6 10.0 1.0
1/2XKE 115 19.1 10.0 1.9
1/3% 100 6.0 50.0 3.0
1/3%/ 100 26.0 19.2 5.0
1/3%K% 100 14.0 6.3 1.0

m75t]% 100 0.0 - -

FEERE L (R4), FEFEEERIZ, B HFEB &L
USiR) 2ROV GRS L& LD bEOH
B1/32 B I22/3%EB Uit AniEhr o Tz, Zlo2k%
BELULRIC, BRI BRORIA» S TEFHBE S
haZridnl, BRANIAES D SEMENFEET
LIy RDoT, 1/25 5 Widl/3ORBTIZ, 5B
DDV TWIZA) &Y LEHED L VIHETREFER
KoEr 0T, FEORAE R - 2/MER TIZ, TEF
BRERa R Tz, UEORRE»S, TEFIR, FF
ORBOEE» R A h, BRI ERL D b
~KIFWZZE N LBBHLE IR 0T,

(6) FEFFRB & CHETEESM LI RIZTESMER

HEZER OB

1993 W EM L 1- B LRI REA T & Wi R BT
Eh»ooBMuEE, THEGREEECLDZATNE
~10fEE AL THRE L L, PCI3-1-R,~PC93-7-R,
DRMBES 2T L, B, SREEIC 6 B@B B
L, 9BICBRDBRIF -7 5 % & DRI 2R
L, REAWTEREOEMERHKMEZERHABE L (R
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R RATEDSONEHFERE L UREE»SOD 8T KATFEDSOREFEEE L UREFLLD
EYGHEMLC B 2R HEEE (199446 S EMEC B 5 RHEE (19964F)
TEHF WEYE FEHLY TEF fHYME FELD
i - R ERE? BRE PERE OFERR LEE - RigY BEHK ERE BRE OEKRE
(%) (%) (%) (%) (%) (%)
PC3-1°R,(1) 70 17.1  50.0  10.7 PC94-2-R, (1) 296 456 24.1  11.8

PC93-2-R, (1) 49 41 - - PCY4-9-R, (2) 195 28.7 37.7  11.8
PC93-3-R,(1) 63 27.0 33.3 111 PC94-10-R,(2) 222  40.5 51.1  23.0
PCO3-5-R, (1) 70 40.0 50.0  25.0 PC94-20-R,(2) 101  46.5 44.9  21.8

PC93-6-R,(1) 49 32.7 17.6 7.2
------------------------------------------------------------------------------- D RN I, BRI T-IERL 3 % 1% 72 [EI4, "PC94-2-R,
KEAE 0) 84 28.6 13.3 4.8 i TR B TEL %, TPCY94-9-R,u & TPCY94-10-R,, &
X . - TPC93-1-Ry, %, "PC94-20-R,, it "PC93-5-R,, % %
R ettt R T AR B C P L7 ML i 0 KHER
=R mm ("TPCY3-1-R,, & "PCY3-5-R,, ik KBt X DIEHL
Tz B )
6 KETELSOTREFEES L UTEF»5D
P EEMEIC BT 5 ZRFERE (19954) ®8 FHAMEEEOR FITROESRR
TES M FREHD %E . b 1 B EEE
il - RHEY BREY BRE ERE OBREK ER SETHB s ma% (%)
[¢) [¢) o)
%o o) %) 19954  5/15~5/18 286 71 24.8
PC94-2-R, (1) 89  39.3 19.0 8.1 5/24~5/25 60 45 75.0
PC94-9-R, (2) 73 19.2  33.3 6.8 5/29~5/31 157 103 65.6
PC94-10-R, (2) 68  20.6  66.7 14.7 gflg%/ 6 z;z 28 4;23
PC94-20-R, (2) 4  27.3  55.6 5.2 SO AU N N S
........ e INgH 663 315 47.5
ABfe (00 181 19.3 5.6 1.2 19964  5/7~5/10 252 182 72.2
D IR, RSEOSRE T IR 4R e [E2K, TPCY4-2-R, 5/13~5/17 824 555 67.4
it TAKETE, %, TPC94-9-R,, & TPCY4-10-R,, ik 5/21~5/22 246 146 59.3
rPC93-1-R,, %, TPC94-20-R,, it TPC93-5-R,, % % 5/27~5/30 288 158 54.9
nEhM el A TEH U 2 BaEEE (TPCI3-1-R,, 6/ 3~6/ 6 172 75 43.6
X TPC93-5-R,, ik TAETE) & DIEH UL EMuEE) - D A s
D AR TFREDOKAE £ 13 3 ~10mm /g 1782 1116 62.6
199746 5/15~5/16 604 320 53.0
5/19~5/23 1056 475 45.0
5)e BHMERMOTEFEREIX, 2> ba—1rDTK 5/27~6/ 6 980 603 61.5
Bt D28.6%C 0L T4.1~40.0% L K& k@SR 6 /942 _____________ o 11.9
770 WMBREIZ, oV o — LV RERTHSHIIE /INgE 2682 1403 52.3
VRIEDS <, BIMERH "PCI3-5-R,y OFHELT D 3 A ISR 5127 2834 553
OEMERREIZ25.0% a2 ra— LR EBEE RS
7o R, tEHRTOBR L ZIZREOMERTH D, HobicB8s
199554 X, 1994 EH L - BMERHED S B, + LB BBRRICGEET 2 2 L SRBa R,
DREXOR NI A RHE2MAL(XK6), TEFHE 2. BAEEFE»SOBKRBTFORBE LUTRBEL
Bit, "PCY4-2-R,, 739.3%, "PC94-20-R,, 27.3 83K
%BEEL, o 2R FiIZav v — v ERERPo T, (1) BEouEkosE RS
TEZFH S OWHEIMETEREIR, 4R/ FFebarbo—u AATE L Y TNEFEHTE > - B biEE =R
I OEL, BRoRBTERES 2B "PCY4-10-R, . FWTRY Ry VS LETLT, BEB~OBIHES >E:K
B LU TPCI4-20-R,, iE, FHZH66.7, 55.6% L&D L7z (B 5), 1995~19974E 0%k EiT B OESRI % %
THEL, FEYU D OEVMEERELEBD TH ko', IR LTz ATV UNET N IBEOHERIZbEDLS
19964F43, 1994412 EH L =B bR o KR (R,) T, S$LITERMET 2@EESLED DT, B LITERD
EMECRVE (7). R, RO EFHRE G, EERE, $LFHBKEDI1.9~76.9% LB HY,
TPC94-2-R,y B LU "PCY4-20-R,, THE <, WEWEE IAHEMEFEHTEES.3%ER ST,
BB & UTFEL D OEYEBEREIL, "PCI4-10-R,, (2) HMMEURRE (R) OFEBAOBMHE L H#E

B LU TPCI-20-R,0 TR T2. 2 ORI, FIED 1994 DHBRTH & W72 3TOH MR, 274E#E (1
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R 19MFAMFH L 72 BMERROBARETF OBE

(1995%F)
Sl
FN=Lid 10 10 7 (ﬁ?m (125.%33'1i2.2)
PC93-1-R, 6 6 6 (25§3677)(116}E§ﬁ%9.4)
PCO3-3-Re 6 6 4 3»5435) (%ggﬁg)
PC93-5-R, 10 9 8 (13g§455)(103i;gdis.9)
12 107.4

PC93-6-R, 6 6

w

( 4~ 19) (105.7~109.5)
GEil 38 37 28 921

D FEIPY R
9 10REA EFE T & 7o RO FHE, EINPYIEER

10 1996 L - BMERMOBAET OFE

(19974E)
s $#$E ¥ R B EER B E?
R R BB (R (g)
2865 123.9
KAt U7z 13 80 997y (62.2~186.2)
N 780 123.3
PCH-2R, 48 46 30 (3 g9) (g8.1~181.1)
N 559 135.4
PCYU9R, 2428 0 .09 (90.0~183.0)
) 1155 118.5
PCM-10R, 60 59 43 (1 7905) (79.4~148.4)
319 134.9

PCH4-20-R, 20 19 18 0l78) (97.1~152.1)
&t 269 261 186 5678
KETEEY 14 M1 834 120.5

(14~86) (101.4~141.6)
v RN IS

2 108z LA EIRAE T & 7o RELOPIE, R EEE
D REETOREREEL TEShiEE

B~

~ 8 flifdk/HHE) 2 ZE 6 A28H BB ~BHEL /-, B
BOEERRFT, ZORBETEFTRIEIEH LI,
BIRERCAET L (BEG6), BHELIITREKD > 528
R (75.6%) o 3~115K OBABETFEE s (F
9), BEFOHOLER, EOLREMESR L NT205,
BiEROAEH, ECQroBREAsA 15T, 108LL
LEELR I BAMEREOBREIX, 103.5~159.4g ©
HENDH oIz, Fiz, BEMEICL ) FECESDH D
KB BRRFTL35.4g LEL, "PCI3-6-R,, Kk
FHETIR107 .4g EBH o T2,

19964F 1%, 19HFEDORBRTHB o L2REETHIH
KHESBICRMEL 2, BEEEZEOLOIEREELT
WL, EEE LR AETNEL <HEsh, 19
R DH 1 ~IBROETF 2B (F—FEHE),
1997413, 19965 E 1 fEH L - BAHMLRF D 5 26154
%6 A23HWCEHB~BHEL /2. BEEBOLETIIZIZET
TI86RH (71.3%) 26 1~ OBEFLHETE -

(R10), I br—NKIZ, TAKETBIORBET LD
HURE (GIEFES S UR) 258 L, 14BED i vitro
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Plant Regeneration from Immature Cotyledons
of Scarlet Runner Bean(Phaseolus coccineus L.)
and Application to Somaclonal Breeding

Hideto TAMAGAKE*!, Zen-ichi NAKAGAWA*?,
Makoto MINAMI*® and Hitoshi SATO*!

Summary

An efficient and reproducible protocol for plant regeneration from immature cotyledons of the scarlet runner bean
(Phaseolus coccineus 1.) has been developed. Since regenerated plants are derived from somatic tissue, appearance
of somaclonal variants can be expected. Adventitious buds were first formed from immature cotyledons; then,
regenerated plants were obtained from adventitious buds by subculture 1-3 times on Murashige and Skoog (MS)
basal medium without plant growth regulators. Most efficient plant regeneration was achieved when the explants,
which were prepared from 7-11 mm immature cotyledons, were cultured on MS basal medium containing 0.05 mg/ 1
2-naphthoxyacetic acid (NOA), 5 mg/]1 benzylaminopurine (BAP), 1-2 mg/1 abscisic acid (ABA), 45-60 g/l sucrose,
2 g/1 gelrite. In this condition, frequency of plant regeneration, calculated as the percentage of regenerated plants
per original plated explants, was approximately 1595. Sometimes immature cotyledons from regenerated plants
growing in the field were cultured; in many such cases, plant regeneration occurred at higher rates. Regenerated
plants obtained in several experiments were micropropagated by nodal culture and transferred to pots containing
compound soil in a greenhouse. Growth of plants after transfer to pots was strongly affected by weather, and only
about 509 of plants transferred to pots survived and grew healthily. Plants in pots were transplanted to the field
as R, lines. Without excess-moisture injury during the growth period, R, lines grew smoothly and progeny seeds
were obtained from 70-909 of R, lines. A 100-seed weight of R, lines had wide distribution, indicating possibile
appearance of somaclonal variants. Moreover, the 100-seed weight of R, lines showed a positive correlation with
that of their progeny (R, lines). This means that rough selection for seed size in the R, generation was enabled. By
selection of heavier seed weights from regenerated plant progeny lines, we were able to select a line (R; generation)
which seeds were clearly heavier than the original variety ‘Ooshirohana’ at the 100-seed weight.

*! Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069-1395 Japan
E-mail:tamagahd @ agri.pref.hokkaido.jp

*2 ibid. (Present; Hokkaido Plant Genetic Resources Center, Takikawa, Hokkaido, 073-0013 Japan)

*3 ibid. (Present; Hokkaido Kamikawa Agricultural Experiment Station, Pippu, Hokkaido, 078-0397 Japan)





