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1.# =

RIGEDOFEEH E LTy 3 v T OB TN BEE LD ICHFEABROBIPE L, 2D/

S BAThR, 1975 I/ A& A7816ha 2 % &b, WHEMEOFTR RO SNT=h5, T ay
L, £ETH 1, 2ELHDBIEIETH -T2, T EAERIET A2 &M%, TRICHE
Z0®K, EEICLDZMREBHE ( Pythium LT%F%LZ}\/‘K BEOKMEETIEIA
ultimum, P. zingiberum) DFHEIZ LY, EHOD HEETH 7,

FHMARSAED TER  BE «ERARYREREY Y~  *+xTHEHELH %k x SERFEK



— 5 — gL A B BRI 3e His
LA L, SRAEDEY THHROENT L h %

B R #E 2 e o B REEAT & L ClllRE &3
BI%E S N7z, H35TH 1986~ 904 IZHUL A, &
gy A7 7T A NS OAEY RS
DRI L7z 8510, Hl T HAMIIHK
FOLELIM1IOEAETHAIELIDTIER
{, —HOMBEOZE - ITHRBED ARG
g B IER AR ARV ONDE L) ko
TETWAZ S 451015 2= KIFFEILZE

(RMRARr) %624 %

BLEHE O K 870 > 5 7 H 12 IE % 500 B Bl & F 4ty
AT HREO L mELER T A2 L 2 H
&L THro7z,

B, AWFFEILENRKELEOBIZ X 5 H
INA F T Y - E R E R SR
% [IExI SRl &1 & A s O L B
o] OBEND £ 121991~"95FD 5 &
HEIZDTDERBL-LDTH S,

2. HBROAEMAL

1) 3— K773 RICE2MBIEOREE(L
(1) ABH

ML LTHY a7 VREOZETHAROBE
BEEANAEHWZ, SN0 H N ArE Lk
L7-7a r 75 A 23 —F7EF73IF (MU
TIOA &BST) 2 ZMREE (5mM, 10mM,
20mM) THEBEL720.52M~ > = b — Vi IZ8R
WL, 547, 100 W R U155 MEE R, =i
SEERATV0.52M Y = M= VIS X o THRE
% 24T 5 720 AEEILOHEIZIOA LI L 7
JOrTIANERERL, 3AMEKZOMEDOS
BloFHEIZL > Tir- 72,

(2) HWRRUEE

(EER] [HEEA] SOBEOBRERED
WAL HEL 270 75 A hOHBEDN
EEALIHESEB THOLTICERTRDL N
A, WG EbI -7 7 I F5mMT,
1057 E £ 721310mM T 5 4L E o LB % 17 2
EHIE OREEAETETH - 72 (£1) S
LaL, S5MoMEciZI OADERELE%:
179 DICEERIZe L HEE L 720, 5 mMOR
BECL00 LB 2 DA #Y L& 2 b,

F1 TOAMEEERUNEREEL 7O TIX MOSER
R A H = 7R = B EES A
I0A [N | B O OB
LR 5min 10min 20min 5min 10min 20min
0 mM + + + + + +
2Mm + + 4+~ + +~* +
5Mm + - - + - -
10Mm - - - - ~ ~
) FIAESY (0.2~1%) , £ aHEBY (0.2%0T), — I HELL

2) XEBBHICLIBOREE(

(1) RABF&*

e TEER] . [HEEAL . TRV
3w H] RO T4 F] OXEAROBEHEE
ANVAEHW, TNO5DOH VAL HEEEL 7
FaFN 75 A FE0.52M~7 = b — VIR

L7, 60mmD 7 I AF v 7T ¥ —LIZEA
L, X#rHEHEL, XEBEHFIOM—150R A

(A—3v 7)) 2Hw, EEBREERTIT >
(£2) o DEHALOHTIIH DS 3B R

/\Z;U

OTaA N TITANOGHED
72, 7a b7 A b HEEhOREE

HETIT> 72, &
SN T X



SawHTarTIANOIEMFRRALESIC L A EMEREE — 13—
BHHZDOWTHME L7 (K3) o
Fo BEXEELHEEE
X#E (KR) X#EE (R nin)

O —_

3.7 372

5.0 558 -

10.0 558

5.0 1,114

10.0 1,114

20.0 1,114

5.0 2,130

20.0 2,130

#£3 XBOBE LN
, . - Rk
X AR B o oW oo B Y

o LB
W% (Rmin) 314 700 1285 2427 4074 6316 1285
BE (KVop) 60 60 60 150 100 150 60
i (mA) 2 2 4 4 10 10 4
WIES SO (cm) 20 15 15 15 15 15 15
AR (5, ) 31.26 14.17 7.47 4.07 2.27 1.35 7.47

(2) HRRUEEE

X#HEN.TKRTWE [HER], [BEEA ]
OWEFEE L 1% EOSEEETEHRLEK O
ERGEIEAEFEOLN o7, 5KRTIX
bEPICFEPEONH, BEIHEBICH
N, BEESEHIIEIDRENR 2B HEETH

Bz o, £/, X#MEDPS5KR,
JOKRIZBWTHEROEVICLAHHERED
ERIEOLNL o7 (FE4) o DLOER
»o [FER] R [HEEA] OXHBIZES
TaF 7T APOARFEEILIZIFZIOKR T E
EibNb, B, [4vF][RAER] RV
[&E ] 2BV T IIRAMOFETHREI 2
L, NEHEPTETHEEER LN,
Jiz, X#BE % 7o b7 A PEBORE
MBORERERIIT) 70 T I X R -
PEEERER G L TRV 2 o 2 BRI,
XA L DIBEIEAL THERMET S

LI EWBEEINTOT, U NS T A HE
D7 OEEFRME A I X BB 2177 20
WREESIIRLZ, [HER] TIHEETR
H 5 DHEEI4R /ninT315265 D BT,
[ F] TIHEER3I4R /ninT315268 DR
P OTT00R /minTl455 178 D BREFIZ BT
HUNBROOENT, L Lads, #nUE0M
BERTRSEPHEO SN, BEETIIBT5
XIS TOREEILIZ TR TH - 720



oy — BB 4G BHABGIRRE (BTN £245
4 XHBEHETOUNTTRAFOGE
(KR) (R./min) 3HME 5HEBH 3.8 H 5 HE
0.0 - ++ ++ + 4 + -+
3.7 372 ++ + 4+~ + + 4+~ +
5.0 558 + + + -
10.0 558 - - - -
5.0 1114 + + + —
10.0 1114 - - - -
20.0 1114 - - - -
5.0 2130 + - + -
10.0 2130 - — - -
20.0 2130 — - - -
) 3AMBOSEIKREL
4 BED (1% © + 1 HRED (0.1~1%) . = 58EY (0.1%LTF) . — 5L L
F5 XBOWMEEMNL5H
X # AL Iy B oE oo o o B E L L
mER (Rnin) 314 700 1285 2427 4074 6316 1285
EE (KVp) 60 60 60 150 100 150 60
Eif (mA) 2 2 4 4 10 10 4
WIEA SO (cm) 20 15 15 15 15 15 15
e (4, B 31.26 14.17 7.47 4,07 2.27 1.35 7.47
GERE (HER) + - - - - - _
” (K awi) - - - - - - -
% (4> F) + + - - - - -
B 3EMBEOSERKLEE
S UREED (1%BE) 4+ I OBEAEY (0.1~1%) .+ SREAEY (0.1%LTF) . — I SEAEL
3. FEHFMRERS
1) RUYIFLLTUD—LIC & BIEFRMR ICEpH - ECalomlZEAL, 105#ICTE
ME %17, PEGHIZPEG+CaCl, - 2H,0 10mM
(1) ABHE + KH,PO, 0.7mMTpH5.5& L7z, E72, &

MENCIIBREREILVALDEBEL, TOA pH- &C ai@izCaCl - 2H,0 50mM+7"1)

MBL7a b 752N THER] & XEEH
L7788 b 7T AL [HEEA] 2l W
HEOT7OFTIA M ERTRAELICEEDS

X100 /mlo 70 b7 7 A MERERO. 2nl % 7
SAFv -V EICESX, SHESTE, &
mEEoR)FLY ) a-L (LTFPEG
L&A 20.05ml 04 HEFTIRAL, 1007

3. 15g /L + 7 NVa—A7.35g/ L +<
= F=0.52MTp H10.5& L7z, %3, PEG
D5y F 8 IZIERE30% T1540, 2000, 4000 K% O°
6000% #NFIET L, BEILSFED515400
PEG T10, 20, 30, 40K U'50% x#&5F L 72,
(2) HRRUEE
PEG DA FEDHETIX, SFENKENVIZ



vavATu 7T A OIS IS L DB EEE —5 —

ETO NI ANDEBRENR L, NV Fx—
YOS Do 72 BEFILSTE6000TH:
(28 <, DWT1540, 2000, 4000DNETH - 72
(£6) o Y7 URTOBMERIIST 1540
THbd&EL, 1.2% TH -7, PEG (&
1540) BEIZ30BX TR b &L, Y 7 RT

DRLEFR S ED o7 0% X TIEE L BEHA
LMY, J0RV0BXTIETE N 75 A POE
BB ol (£7) o

Pts, vavhora k752 s0PEG
L BREEIZIE D FEIMMODPEG 230% D E
THWHLDORLIWEEZ LT,

#6 PEGOSFELIANGHILLAL7OFTI A MORE

PEGONT= 1540 2000 4000 6000

A 20 g + ++ ++ +

SNR—NF = + 4 ++ + 4+

AaEE (%) 6.6 5.7 3.2 28.0

UM RTOMEE (%) 1.2 1.0 0.4 0.3
E) At e &
% &

F7 PEGCOBELREMALLATON T A NORE

PEGOEE (%) 10 20 30 40 50

LU NRT + + ' ++ + + 4+

=N F = + 4+ +++ +++ + 4+

BEE (%) 0 0.9 5.0 2.7 3.0

TN RT DEMEE (%) 0 0.1 1.2 0.8 0.1

2) EXRAIC & B F NS

(1) #ABRS

HEME L LT, THER] OBEEE LV
ALy HEEL, TOAMHE (5mM, 10min) L7
TUbTIAMRY [REEA] L) HEEL,
X#MEr (10KR, 1114R “min) L7278 b7
FAMEHW, BXAIAEEEIZISSH -1 (B
E) 2B, iAo Ta T T A NEE, N
VABHE, 7NV ATE, 7SV AERIEIZDOWTEE
Lo $7, BEELM LD TO
KB E T ol HEMEIIE T4V F] BT
fﬁéﬁj®%%%%ﬁwx%%wtolﬂ%
DANA % B—EOHFFIZAT > L AR A
71<E®ﬁ§éi1m>%%wa%ptﬁw
AT IR EETLEBEEZTTD VK 2T T,
Mz, A2 2HBHEH R 6B H I
JurNTIALEHBELT, [4 Y F] o7O

MR EIOAREL, [HER] o7ob
TIAMEXBLE L, S50, BEEK
2 MHz , & A ¥ EE40Vpp, ER &L
600 Vpp, 7SIV AHE100 . sec, 23V A% 1 (A
DEHFTRAELAE TV, ETLEBE2HEER
UCeEHDORMAERTHAL 7,

(2) HWRRUELE

TOMR, MEHOTO b S T A MEEIL
4 X108 /ml K UF 6 X 10°E /ml A% 2 X 108~
nl LY BIEENE -2, 7SV AEFETIL600~
650Vpp TRIEHEI R DB o7z, /L ATRIR
100 4 sec TRAAFEDEL, N—A b Lro
f:o 50 sec TIIAEEHEIME L, 1504 sec Tid
BEREPETTELELE BTN MM L
72 NIV AWEIE 1 MRS B o/, %
WP L TOREREIE LT, N PRE
s 7a 75X M2EMLE (K8) &



__6_

Db, vavho7ar7I A NOER
AEEoORMELEtE L TR TO NI A MEE
A4 ~ 6 X101, /ml, /%) AFE600Vpp, /¥
WV AME100 1 sec, 79V ARIEL 1 AIAR b &\l
EREPELNDL EEZ LN,

BBEEINV AR IAT VLAY ¥
2 (HokEZ 1mm) *HVTEILBELTT
v, 7O M7 AMHEEL, AISLEIZHY
TAERIIEIIRT EBY TH A, EITLEE

RIS A BB RIS (RAREM) 24 %

AR2EEDK ELT o TV WK TIEEERNZ
NENS. 8% L4. 4% CHELERZRIRD O
Motze Lanl, EILHEMED6EE & MEE
XTI EEPENEFNC 9% E2.0% LD,
SRR ERPBED LN (E9) o b, EI
Lafrbanihs, ANEFLab LRlE
LT L7 I LBIELRIT o 2K T
%756 W HTH¥z, RARIMmET SR
THhoTl,

£8 BGAEMERERLLZTO N T TR FORES
TarTIANEE ISV AEE 78IV ANE 7SI A G o g = A B
(f8./ ml) (Vpp) (1 sec) I e B
2 X100 450 100 1 + +
500 100 1 + +
550 100 1 + ++
600 100 1 *+ ++
4 X10° 400 100 1 + +
450 100 1 =+ -+
500 100 1 -+ -+
550 100 1 -+ ++
600 100 1 ++ ++
650 100 1 + + o+
6 X10° 550 100 1 + +
550 150 1 + ++
600 100 1 + -+ ++
600 100 2 ++ + +
600 100 3 ++ + -+ +
600 100 5 -+ + 4+
600 150 1 + + + 4+ A+
650 50 1 -+ + -+
650 100 1 + -+ +++
650 150 1 + + -+
F) 44+ e+
% &
£9 WEERN L ANOET LBEIBATIIRIZTHE
ik & % (%)
EIL2EK LK EIL 6K LR
5.8+1.31 4.4+0.52 6.9+2.17 2.0%0.16
) BEZRAEOTY (3RHE) +EEFEE



SavHTu TS A bOFETEMEEE

5 B P

4. FHHHASHBEOEERVBHME

1) I REHS

(1) HBhk

F9, BRAEMOMIEITo72. IOAREL 72
(HER] o070 b 77 A ML XHERELE [H
BEAl o7 7T AN ESAALEL 4
AR E L7z, BHIEMS, R2, B5RU'1 S
2MSOENFNDHEAREMIZZ2, 4-D 2ppm
KOy afild. 6% x Mz 72b0%x vy, 30mnd
TIAFy v —LIiZ3nlTOFEALL, B
BTy PV TERELEA0.52MICHHEL 72
0.3% 7 V74 NBEWIZTIMTFTAPESX
108 /ml THE L, LlOBEHOA-72Y v—
LIZ0.2mliEA LT, 25C, BT TIro /o,
AR 3 AR B SRS RIR 2 AL 72,
Fiz, IOAMEEL7: THER] RO [k ad
Flo7abh7I A, XEREELE[4 2]
RO TEB2S] o7a 77 A ML,
(FER| & [BE25], [Ryavhl e A
YN OMAEETEABMEYITY, BEREY
Mt L7, BsiaMSEEMHIZ2, 4-D
2 ppm BT 3 14, 6% F A 7% v,

BRI AR T I O B ICHE L T, M4 D
Tua b7 ANEE (5 X10°, 1 X10°, 2 X
10°, 4 X10°, 6 X10°, 8 X10KRU'1 X10°) T
Tol, 35612, IOAME L[4 F] o7
Ob7 72 MEXHBE L [EAER] OF
Or7IRANEREAMEL, BERGH»S 10
H OB SRR K O F i & 122w TH R
FL7z (R10) o &b, FHEIHEERERO
Ba L FHEORE T, THEIZIE D 2 g
Ex3%BIZIHREZDDEHV, BEEIIEARE
WRRET I & FRR DB EE TV, BERGD S
SHEBICIE = —ERIZODWTHAEL .

R0 HEH I R OCHE

B AR T e
2 HHH 1.3
PR G 1/2
3EMH 13

RECE:E! 12

(2) FERRUEE
HAFEHIZOVWTIEMS KL /2MSI2B
WTHHEDPAD N0, B5KRUR 2E#T
BoEIEElRoN o7 (E1l) ., BER
2DV TIE 5 X10ME ml R U° 1 X108 /ml T
EOEPBEOEN o7, 2 X10ME, ml T 7
1 X108 /ml CIEGRENEL, BhTHE
PELTAENTH o7 4 X107,/ /ml XU 6
X10°MH /ml TEET 5 L MMOBEFF I,
DRENELERERDPOSABICE IO = -2
L7z (£12) .

F1 EABBpOBELABEHROTH

B OR B E ik oloR e
MS +
B5 -
R 2 -
1/2MS +

W)+ IOEAED (1 %L L)
+ IAREY 0.1~-1%)

+HEED (0.1%LTF)
— oL
* EERELHeMROSE
WERE 3 BEE 45 0 %
(&, ml) ﬁ%&%?(% %"x-‘%’(%)
5 X 10 0 0
1 X10° 0 0
2 X10° 0.1 0.1
4 X10° 0.5 0.2
6 X10° 0.6 0.3
8 X10° 0.4 0.1
1 X10° 0.1 0.1

B O R ORBE IOV THE L7
LZAH, 3HEBICL /3 EORMEREL 2K
Hhd 20 = —BRAFAEA TV,

BAE 1l 282K, SHBRESICED
Lb¥aoZ—ERPEIENTH -7z (K
13) &



#13 BB E OKBEN T T = BRI R

2T R

B M s HA R B w M E ouZ—-EEE%)
288 1/2 0.11+0
33 H 1.3 0.03+0.01
2 HH 1.2 0.22+0.05
3EH 1.3 0.0440.04

) "
538 o= -4
b 5:HDz #

VAR A 4

X100

2) hivZAh5DEMEEMS

(1) #BHk

EIF R iR g e SN AW (AR I
OESLHEM % 15 5 -0 D M2 D 0 THET
L7ze 4> K], [EARER] RO [HER]
DBBEBEINVAHETO N T IANEHEAD

RISEAARHABISTARSE (B $£24%

A (F14) CTESBAGLHEL TH0HEIZ
BN EE3I~4m0 ANV A EE L T,
MSHEHIZY a#E3 %, NAARU BAP % 1#4
D THAE TR L 7o @ AS T —2 H H
WeIEELIKE, MSEHMIZY a3 %,
BAP lmg/ L RU V54 F%0.2% %A 7
BREEMICEBREL, 1PHARICT) - AKY
FNEREROAREXEEEEICOWTHAEL
($#15)

#14 EEdEE

b

4R (TOAREE) XA (XIS
A YN (TOARE) XAEAK (XHREA
FARTESR (1 OAME) XA 2 F (XHEH)

RI5 RRE ) EEFORE ) HHE, FLT L REOMEE
k& ) B NAARE (mg/ L) BAPRE (mg/ L)
1B 0 0.1
0 1
0. 0.1
0. 1
2 H 0 0.1
0 1
0. 0.1
0. 1
3 HH 0 0.1
0 1
0. 0.1
0. 1
EALH —

(2) HRRUER
BiALEBZIZES N h L A0S FLEY
KEG D IO E 9 FEICL 5 0L
OER P FEDEGEDOE T ORIV E VR
OWTHE Lz, BAPZ Ilng L& L7k E
DOAEF BRI 2 B LU 3EBOREE 5L
HXTIE60% L ETEC, NAAZMRZKE
7213 B APIEEDO. Ing” £ DX TIIAEF L
YL ot T, WEDMHEE L 2T, &
VAR EERESMUERIIBET 5 L NEFEK
EIFI5% T, WTFhORE S BEEX LD L {EH,

o7z (£16) o BLEo#ER» s, BmoftahEz
b &9 570103k E D EEICE D H e
M EITI ORI WEEZ SN D,

Kz, BAEMERBIELNT VA HAE
FrFETLGAOEMTOWEBRT =T A
B AT LAY, #RIERITIRLZ®EDY
T, ¥ — ARy POBEIZE L TIIRHEBR 7T
CEZYLEENOBDOHBEIIORED LN,
FOWRBIIN% THh o712 T2, REFEHE
WUIWET VT L2 MR Ve EPRLE
(. 45% Th o720 LLED X 5 IcB i OREEE



awTu b7 I AN OFEMFHIE AT &L A REA —0 —

TYEZDLERMX T - ARy PO

AR LY, NEFHES RIFL %72,

R16 AR E ) BEFBORE ) MM R ORIV E VIBE EREFBE & DRI

ik & ) B NAARE (ng/£)

BAPEE (ng 1)

AEFHEEE (%)

1 5B 0 0.1 25
0 1 42
0.1 0.1 25
0.1 1 31
2 B 0 0.1 45
0 1 65
0.1 0.1 43
0.1 1 40
3 A 0 0.1 46
0 ! 63
0.1 0.1 40
0.1 1 60
?ﬂ{:%f{ﬂ = - 15

F17T BHPONHNOBEEINVALLD ) —
ARy MERRUREFLE & OFE

; B 7 =y ARy PGB ANTEF TR
NH.NO.&E (%) (%)
1 0 25
1,2 0 35
1.3 0 20
0 25 45

) REE6OH BICHAE

5. BoMtEMEOHEREEORES

1) RAPDZEICE D3y HREDHT
(1) #HErRk :
BLA LR AR 5 N2 LR R O MERE 1

eRET A7, £, MERBEIZH W nE

BCHIBIATRER 794 v —DREEIT- 72,
MBI T4~ P TAEER]. TEARE

k1 RO TERE] oMY EOBIEL H 7z,
DNAOHHIZCTABEY 2404707,

PCRIIGHEAMB A DNA20ng, 10mM

Tris — HCI (pHS8.3), 50mM KCl, 2 mM

MgClL, Tag "V AF—+ 0.2 unit, 791 <—

0.2 M, 2mM dANTP & LT, RIEHE=E%TI0

7! L7, PCRIEDIZMTCT I e LsE L

72tk 94Cx 1 0M, 40C% 208, 72C% 3

GEZE1IFA 7N E LTS A7 VEDERL,
RCTTHHERIERL TH T Lz, ibid DNA
Thermal Cycler (Perkin Elmer) TiT- 72,
Ig# 7%, PCREMEZ1IXTAENY 7
7— (0.4mM Tris —#:E (pHS8.0), 10mM =™
FLT7 I VNEERR (EDTA) ) 2w,
1.5% 7 #a — A7 VTEKKE 24T 50V,
¥705) , TF I LTOTA FTRE L TE
WARRRE T TNy FaiE L7,

A 77 A~ — LB O10EE (F~xO )



RUI2ER (v R I—2) DT T4 7—68
FME L 68FE O s 2 T OEALLOME
T x vz,

(2) #RRUESE

% a A EEL2SODNAOMM I
CTABEZHWAEILVARVEREOWT
NyrbbAEETH -7, /o, M L/ZDNA
ZPCRIZEADNAMIBIZH VS Z &A 5
THhotze L, HHEAEHIBEECRHEAE
Nz VA xR D &SR E b b A4
MERAL, TNICDNAMIESKHEEREED S
D, HEEAEL7, DNAOPCRIZ X AR
IIHTILE % 94°C, T1aMfro7z%, 94TC%x 1
i, 40CH 20/, T2Cx 340z 1947
W& LTS A 7 ViR, 72CT7 4 ME
BLTHRT LY, fLcvwihoraoy
DD N A b HEIEA A RETS > 72,

TIAT -3 AT RFZy R TI—p

RS4GRS (BN #2245

ST ENRTWVE LD R 7275, FHv7-68f
HOTIA7—EFNL0H»s 2ET D%
ATHAEE A0 EETOHETDNADHEES
n, Ny RFPREOLNTZ,

D754 <—F235N60MEETHE
SNV FREY = DR TTITA4A7—D
OPA—10KRUF —89% Mwiis, [42 1]
FIAEER], [HEAER] RO [&F] Lo
BMTEMARD LN, E612, A—-05%
A [&8] & T4 ], [TAER K
U [ARTER] BTLRILAD LI (1)
B, TNS5DONY RNy — VISR, v
AETaNTFA N OBESLREHETS [
Tdhor, £/, AFOHMDNATHE
PCR %47\, Ny FERELZESE, »560
BEABEODNAMEME CDNAFE LEL T
FReHERICHWHETE N PNy — i
b3, HBHErE» 272

RIS LHIBOLNT T A v —HHEETY

T4 T4 15 #*% fic 7l
OPA-10 5 ~GTGATCGCAG-3"
A-—05 5" —AGCAGCGCCTCA-3"
F—89 5 —~GGTGTCTTGCGC—-3"

2) RAPDEICLIMEVNERIIBEOSNLEE

MEtEME OB O

(1) HErHik

RAALER R 1245 & N FEO AR AR AV e A
AELTWANE) »HRT A2, RAPD
FEEACTHRA Lz, #RMEE T4 8]
(I0ARHE) & THER] (XHLH) zak
G LB E SN B bE AT v
72o DNAGHT{LEYWEORKMED? S
CTABZEIZEVHH LA, 79147 —1F 1)
THEMICEENED SN DR Wiz,
PCRIZ 1) OFFEICHLTITW, 1.5%TH
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Plant regeneration from ginger protoplast by asymmetric cell fusion

Tomohiro Onmvama, Kuninori Komura, Takashi Naxao,
Tukasa Taxepa, Noriaki Mor:

Summary

1) The cytoplasm of protoplast isolated from calli of ginger varieties was inactivated by
an acetoamido iodine. treatment with either 10mM concentration for 10 min or 5 mM
for 15 min. The nuclei were inactivated by an exposure to 10 KR Xray.

2) For an asymmetric cell fusion of ginger using PEG, the highest fusion rate between
single cells were at conditions of 5x10° protoplasts per ml and a 30% concentration
of PEG with a molecular weight of 1540. For an electric fusion , optimized conditions
were 4~6 X 10° protoplasts per ml, a 2MHz high frequency wave, an AC 40Vpp and
one cycle of 100 ux sec pulse volts. PEG was superior in fusion rate to an electric
fusion, but was difficult to culture. _

3) Protoplasts after a fusion treatment were cultured best on MS medium or a half
strength of MS medium supplemented with 14.6 % sucrose and 2 ppm 2,4-D. The
cultured density of 4~6 X 10° protoplasts per ml gave the highest cell division rate.
The largest number of colonies was obtained by replacing one third of the medium
with that of reduced sucrose content to 3% three weeks affter beginning of the culture.
Regeneration from the calli after a fusion treatment was optimized with the MS medium
supplemented with 1mg,/ £ BAP and 3% sucrose. By removing ammonium nitrate from
the medium, green spots were formed promptly. Higher shoot formation frequencyes
were obtained by culturing the calli first in liquid medium with shaking for two or
three weeks, then on solid regeneration medium, both with the same composition.

4) Total DNA of ginger was isolated from leaf, rhizome or callus tissues by CTAB method,
which was able to be amplified by PCR. Two primers from each of commercially
available, 68 10 —mer and 68 12 —mer primers were arbitrarily chosen and tested
for RAPD analysis. Two of 40 primer sets surveyed were useful to discriminate ginger
cultivers that were used for cell fusion. Using these two primer sets, two regererations
from the fusion between India (IOA treated) and Uki-aka (X-ray exposed) were
identified as hybrids because these exhibited an India — specific band with the primer
OPA-10 and Uki-aka-specific band with F — 89.



