.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title gogbboobooboboobbooboobbooboo
Author(s) 00,0;00,00;00,00;00,00
Citation 00000o0ooooooooooon, 25(2), 195-202
Issue Date 2003-12-10
Doc URL http://hdl.handle.net/2115/5617
Type bulletin (article)

File Information

25(2)_fujine.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

LR BTG 25(2) : 195~202, 2003

T AX IV AZAT 5T R 3 BTN

2l

g R wr e Bk B

PACBT

Hfa R 2R D aE

Xk B B Z

(LUEERFRF e R SE R B 50 5F)

Toxic activities of bud cell culture filtrates of Fusarium oxysporum

f. sp. adzukicola to calli of adzuki bean cultivars

Osamu FUJINE*, Seishi AKINO, Norio KONDO and Shigeo NAITO

(Laboratory of Plant Pathology, Graduate School of Agriculture,
Hokkaido University, Sapporo, Hokkaido, 060-8589, Japan)

I. 3L ®IC

Fusarium oxysporum f. sp. adzukicola 137
A% (Vigna angularis) DZEFHEOIREE TH
D, 7A¥EZOFEFEOEYN U TR
TREEEEL Tw31213, KFikEe LT
YEEDOFASF, 228, L)IHF B W TRENR
Do, HYREOTERETHL I Lhr o,
TAXEIER, TAFEERERSOATTAF
HEHZ BT 2 HERE L > T b, KIFICH
LT 7 X TlE, FEIROEE ML, HEER
DIEZE, Fefite D=L IE & v o TR 75
ERPRE SN2, 2o OFEROFEHEE %8l
L1223, F oxysporum f. sp. adzukicola
3T & I DY) B YV E 2 30 L T s Z LR
FEI NIz, £2T, AFEEEO HEFaRE=E
WET7AXOUEE IR L5225, B
IRSHAE ORGZE, RG] & v o 7o EEEDOZE R
R E & TR DFRD 510, Zhic X IR
HFEBICEE T 2 HUEWE OFENR I NIz,
UL, VIREEZ W FEBRTIE, 7 A5
FE D ZE RN & BRI 3 2 e & DB
EHERLT UL TR SR T,

Carlson® IZ & D fa¥piE =M > & s L
HORPHED H & TLARE, RIERBEO/ES 5
TEYVE & R LR U O 2 300

BUERT * T069-1395 Jbyis/ sAMRIFITER 6 #1lL 155
JeEENT R SR 7 ) — v R
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T HGE L, & 5% I oiRERPIAEY) &
ERT2READIERICITONE LS ICk-
7248, Fusarium BENRRKN & L TR Z 2 1Y)
WHEICBLTHHFEYEOBEGPEEHR SN T
BY, in vitro CBT 2EEWE LEEMEO
RS BRIETUEOE EME 2 R A L 7 8y
W OEHICBIL T¥D b ORI Thb T
B9 RERSCTIE, 7R FEERE O HEF
JaREER & £ 2 BB ERRRZ MO
B 27 XX GREDH N AT T 5 I
L, #EWE I X 32ZE[FBEIMET X+ 0%
OFEE RS 2 2 L 2HME Lz, &8,

R O—ERIE R 14 8 HAREY R EY &

(KB 2B W THELED,

II. #ELURE

A, HEFAREEROER

KEBRCHAL L7 X FZHKEEF
oxysporum f. sp. adzukicola 1%, 1996 FizIt¥E
BRI ORR 7 X% (W [ZV ey a3y
A1) VGBS TR 96-3 (L —R 3) %l
AL 7 ) = B —AEREM (7Y — B —
A 200 g ZZEFHIKT 20 53 L 728, B2
K1s5g =Mz, 1,000ml & U THERRE) ET
B U e RO ERE 5 mm O EWEKRR %,
100 ml © ¥ a §EMA S © 4 A4 € FH-WARRE

(P¥H A4 E%R200g Z2KE KT 2 5L
Tett, ZDFEHICY af20g 2Nz, 1,000 ml
& UTIEREE) DA - 7235 500 ml DiRE 7
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T AR L 21k, 25°CT 3 HiERERE#= L
To BRI 4 BEA —YIZEL, 2,500 rpm TiE
DU CTHZEIRE 2 BN L 72, o CHZERIR %
WEKIZ &R, 2,500 rpm CTOEL% 3 EED
U CHEERIR 2 % U 7, BB TR 1.2X
107 {/ml DEEICTHEL 7242, 250ml T OF
B500ml OIRE 7 7 A 2 12EL, 25°CTIER
W L7z, 6 BFfET 0.2 um poresize D X > 7
VT 4N — (VO —RAT kT — I A7,
ADVANTEC #) iz & » i3 U T HEFEMRE % 52
2IZBRE U R R 2 157,

Z O HEFMIfEE B % 40°CT 200 REFRE &
TIFEEME L, 20,000 rpm T 15 2350 L 7z
%, biEESEME (E8sFERN 14,000, VIS-
KASE ) & HWwWTZ&# Ak 4°CT 2 HEEN
L7ze %D, A0°CHAE T TEMRARE % 2556
M S ¥, NEMRE 2572,

B. 7X%HIANDIELL

FERICHWE 7 AF ML LT, FRREZ
MRER [Ny T7yavX], [FHNE] [2VY
EvavX] O3NEE, EBIEMET [
DBED], [Logb] ©2MEEZERL T,
O T % 0% 8 / — )iz 30 BERE
L, ROTHEIERRE 1 %ORXREERER TS b
VU NEEHRIC 15 4R U CRMARE L, W
KT 2 EPH LK RBRFERBHOAST- AN
Fr—Fy MEEL 2, FEFEREMmIIRLE Y
TV —DLT VTR T — TEHID (MS B ;
v afE30g/1, KR0.8%, pH5.8) ZFHH L2,
MR L /-7 % 25°CHREFTC 10 H R4
BRI Uz, TR Lz Bflio ki %
lemBEORIDYFEL, YUF%E2,4D %
2mg/l L7z MS (+2,4-D) B5th FiciEw
T 25°CHEFT T 10 HIEREE L 72, IREHEI R o 1)
W R SN A VA ZHEED, FLw
MS (+2,4-D) BHcBEL THEL 72, 20D
B 3 EREICHEIE L 72 VA S VAR
PINERYD, #H LW MS (+2,4-D) BsHi~FEAE
L7z ZOMKRE 6 B AT 72 v R % EER
WHEEA L 72,

C. HIVRIZE BH%5E & 51T

HEF R 2R O WA YRR % 258 K IS

WL, JEIEAE L5, Bt ONEYO R

RS 10 mg/1, 50 mg/1 B X 100 mg/1 & 7%
% X 51C MS (+2,4-D) FHucinz 7z, 2o
ORI ZERE Iecm O MV IIIZ 12.5ml A
720 HIRD X S WEH LIz VA 68 4mg
DHNVABENERD, bV IM—KHD 5
A3 OB L T, 25°CREAT TR L7z, XK
ELTMS (+2,4-D) Bz ¥Ef L, b5
LN VIM—MB7z 0 5{EHD S VAL
7o MUK, AKX & b & MEIZ OV TR Y
M3 o%FNZTNAERL, FERIL 2 BIT-
720
HEEHIRIREESR D )V At T 2 8L, &
IV AR ORI & AV 2 QBEGEFRE I L D
S L 72, & 0 IEREICEZTREE 230l 4 2 72 0
2, B L 2EEAREOHENIITLT, A
AREOHE 2 b3 2 Z & TRHfi L7z, B
& DR fEAL T E R AT 7~ NIH Image 1.49
(U. S. National Institute of Health) % >,
RWE I HBEO ANV ADHEBGRT —F » oz D
2 v AREOHHE 2 8B L 7z, B L W»
BN ANE EREOHEN T 503, % OHEfR%
NIH Image 149 12 & DB 2 Z & T, BHE
DEVDDIFERELHMEE LTRSS, Z
DFUE % F 12 U TE I D W TR X &g
KO #1775, %72, ZhEno 5D
HE X D BHEE 1230 3 2 WL X D BAEE O AHSHE T b
% LEHREE 2 F v i O 2812 B % Hhilk L
T2 X 51T, REENHEKXD S 5 50 mg/1 LLHE
XD AV A DWW T IEEFR T 3 H Z L8
R TE LTz, 72720, EREEPR SO
HWHHEHIE AR TH 2 Z Lo, BEOHE
EXHEX & Oz X ) REIRCHIEIL, &0
AT 2 EEHINADEE 2RO, VA
DIEFEIC ST 2B DT I DWW TIE, K53 14
HEOE A NVABROEELZ KT L1CLD
BIhol, BT LUK EER 04
EHRILR LU, 72, WEOEVIZID AR
DOWETERE CZH 2SR Do 2 &
5, WmEEEICOWTIE, BEEE O L [E
BRI & TR O SRHIE X 12 o) 3 2 AL R D FHHE %
o TiEr Lz,
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III. #& R

50 mg/1 LER DA VA D S b, k5
DIV A TIEEERG» & 2 ~ 3 HERICIZHS
DAL TWE b OBED SN, 3~6HEE
W21 80% D A1 )V ADMEZAE U Tz o P TE Tl
BB S 6 HIRIZ B 28KV A DEIE
X 30%UT T, WHBETH[EDBED]| T
H40%, [LwE D] TE20%EE Thoe

(Fig. 1) o

Rz P RTE O AV A DIBEEFREE
X BAREIC B 22 5 Tz (Figs. 2 and 3) 0100 mg/1
MBX CIHEZEREDO I N ADIFZ EAERT
Wb L7228, WHMERETIE—ED AV A
WCHZEDRD Sz b DD, HEL CTHZEDHER
TERWVWLDWE LFEL (Fig. 2),

RS2 M LA OO LB EE O B X R PUIE S O fiE &
DBEL Y (Fig.3), 100 mg/l UEK T3
Bzt s JIUERE TERE A ELNTED S Z/L
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Figure 1. Browning induction on the calli of

five adzuki bean cultivars by the bud
cell culture filtrate of Fusarium
oxysporum f. sp. adzukicola, causal
agent of adzuki bean wilt. Cultivars
Hayate-shozu (@), Kotobuki-shozu
(A), and Erimo-shozu (M) were sus-
ceptible, and cultivars Kita-no-otome
(V) and Syumari ()were resistant to
the disease. The calli were grown
on MS (+2,4-D) medium with a con-
centration of 50mg/l crude sub-
stances obtained from the filtrate at
25°C in the dark. Error bars repre-
sent 1.0 standard error.

720 50 mg/l MK T, [ZVEYa v X ] &
PR & O TIRFEICERE R ZIIED
SNEPoT2bDD, (INYTYyav X |BLD
[F/NE | CHEPUESTE & ORI IZ B IC 7=

MR 5172010 mg/1 MEX T, FmED L
BRI ZIIBD ok p o7z,

14 HIFEZORBZ SO 7V A DAEIR
JLPRIX &t & O IC BT 2 ZZ 0338 & ﬂ/L
720 100 mg/1 B & ' 50 mg/1 ALBEX T [\ ¥
7Y av X | ERIRXO 33.3%8 L U 44.5%,

[F/NENEAHEX O 34.0%8 L U 32.7% 1%

Figure 2.

Calli of adzuki bean cultivars grown
on MS (+2,4-D) medium amended
with 100 mg/1 substances of bud cell
culture filtrates. The calli were in-
cubated for 14 days at 25°C in the
dark. Cultivars Hayate-shozu,
Kotobuki-shozu and Erimo-shozu
(left) and the other cultivars Kita-no-
otome and Syumari (right) were sus-
ceptible and resistant to Fusarium
oxysporum f. sp. adzukicola, respec-
tively. * RB: Relative Brightness
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Hayate- Kotobuki- Erimo- Kita-no- Syumari
shozu shozu shozu Otome
Susceptible Resistant

Adzuki bean cultivar

Figure 3. Relative brightness of calli treated

with substances of bud cell culture
filtrate. The calli were grown on
MS (+2,4-D) medium with concen-
trations of 10, 50, and 100 mg/1 sub-
stances obtained from the filtrate at
25°C in the dark. Rerative bright-
ness was calculated by comparing the
control brightness of each cultivar.
Vertical bars represent +1.0 stan-
dard error of the mean.

nEE sz, T2V Y a7 X, M
OREIMOFEL VEL-7 b DD, 100
mg/1 ALK THRIEX D 61.5%, 50 mg/1 JLELX
TR D 67.2% L -7z (Fig. 4), Ll,

10 mg/1 MER T[N\ Y T ¥ a7 X THBRK
D 84.9%, [FE/NE]T81.6%, [TVEYa Y
X1 T89.9% L, MHEX EMEX & DMIEE
REBROSNGho e EPERETIE Ly
%D |0 100 mg/1 LEXICBWT, MEXDAH
WA DEBEDHEX D 0BFEE & b F ol
HEN7eDHT, ZHLUNDORETIIHNVAD
BIEIIENIFED oo Tz, [ET-DB L D]
T4 T OPEEEWLIRIT B> T AV A OIEFEHNE]
RO ool (Fig. 4). 72, ZMED
BEBEZHAEIC XYLz L 23, 100
mg/1 B £ O 50 mg/1 JLEE X TIX &2 5 &
EhittmEcEREE R oz, LirL, 10
mg/1 LE X TiZ 9o FHEED LI b [Ef-E
EThy, BEEZRZRD SN o72(Fig. 4).

£ 100mg/ml
7] 50mg/ml
100 - [] 10mg/m1
880
£
.20
o
3 60
2
=
& 40
20
Hayate- Kotobuki- Erimo- Kita-no- Syumari -
shozu shozu shozu Otome
Susceptible Resistant
Adzuki bean cultivar
Figure 4. Relative weight of calli treated with

substances of bud cell culture filtrate.
The calli were grown on MS (+2,4-
D) medium with concentrations of 10,
50, and 100 mg/l substaces obtained
from the filtrate at 25°C in the dark.
Relative weight (%) was calculated
by comparing the control fresh
weight of each cultivar. Vertical
bars represent +1.0 standard error of
the mean.

Iv. % %=

&7 R F A VA O HEsE SRR Y
1239 % Kt i%, Kondo and Kodama'® & /5
RS THT - 7 7 R X BFREEREIC X 255
MO 7 X ¥ ZERAFHBEZME (Table. 1) &—3L

Table 1. Disease reactions of adzuki bean
cultivars to Fusarium oxysporum f. sp.
adzukicola

Cultivar DSI® Reaction Class”
Hayate-shozu 2.5-3.0 S
Kotobuki-shozu 2.4 - 3.0 S
Erimo-shozu 1.6 -2.8 S
Kita-no-otome 0-0.2 R
Syumari 0-0.4 R
a) Disease severity indices (DSI) were determined

by following the previous report!?.
Ranges of DSI values were obtained from
three inoculation tests with isolate 96-3 (race
3).

b) Reaction class was based on the DSI scale:
1> =resistant (R), and 1 <susceptible (S).
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720 72120 ZORIEE, EPERNEL S DH Vv
AN EATED A VA LD ORI O
EEECBOLTHMEERTEVI I ETH
D, RMEYIIEFREAESR L3820 IR
HAmRrHBRER LT EHE 2005, Bk
DWFFED 1B W T, HEFMRaRTER 2 B L 7:
7 A X YIRERECTIE, TEIRAGZS S IR D B
HEDEWNT &L 7R e IR o (R HH 2
mO oIz, 2D B, FEIRBEIZ DWW TITR
SRR & R & O ERTED sz
3, RO BAEMEZE I O TR 1330
SNigrolzZ Es, 7 AFEIPREDOIRIR
TEOTE F RS & BHEYE & OBTEMEIC DWW T
BRI R e Tz, UL, BEZMSED v
ZNFEPTESEO VA XD B S IR B
WYVE DFRELRZIT D L VIR, 7AFE
JARE ORI CEEYESBES L Twb 2k
AT 2HDTH S, VHEE L VA TIdE
HEE IS 2 KIGOSBMEN R > T &
Zzoh, UHMECLZMELD B AINVATO
MEZTTRD 2 E TR VBELERMEOND
EEzZoNb, BB, TAFEMEZ2ED F.
oxysporum 2 X BIREDRE D — D128 FFF
BENET 5N 50, KEBROBEE»SZ, 7
A X EJRE OE FREEM L HEYE L OB
DWW TR ERZ W, S 51Tk
THBEND 5,
KEBORERIE, 7R OEZFLE DR
FE D Pz & 0 sz iR & KPS O R
B TH B I EER LT, 5T, 2D
HEUMBE ANV ARFHAT L 2L1CLY, i
vitro TD T R F £ 50 FH « R O E IR IETTERR
ENARETH L Elbhd, 12720, 2Dz
WIEE VS DRBOA VAR THEET 3
DWENRH S, F. oxysporum f. sp. melonis DXs
BB ETAZ 20 DA VA" BT EERT
1, HVAOEEBRKICTTBRIGE A7 X
O > DIREEIES—BL 2w 2 EBHE S
TEOW, )V A SR O #ZEYE S 3
2 [ ISHS Y DR FHEPTE & 13 —3 L i
Ebd 2109, G5 T, HBEWE L BEFEYO
VR % L CREBRPUIE 2 H0E T 25811,
N TLERERER T OTE FAEY O Kt e+ $

LENRH L, Lrl, SEHAWET X *
DEFERZMELE ANV ADERYE N T 2K
JEE—ELTED, HIVAELHFEEYEIC L B
PUERE & ALERERB L O TL VIEED
BWEIIERENRETH 2 EF L oMb, %
7z, EHEYEOTFET CHER, HIIL &2
PERRED AV AL, ERICEDETEEESL
TWAHREEN D 5, EIC, FEEVEC LD
TR U 7o RS2 HEAE Y O AHABAA R 2> & iR R
A2 E T 2GRS EMEE N5 Z EEHS
WE SN T 525919, 7 X X EFRE O T MY
B L7 X ¥ OMYERMERD 2R,
RISz M R > & O E R IR D Bk
EBERDOWREND %,

V. i ®

7 R X ZERYRE Fusarium oxysporum f. sp.

adzukicola O HEFMEEE T C & N 2 HEH
WIINT X DAV A RIE TR TNz,
7 A ERREZEAE N T v a v X, [#F
NG BEU TV €Y avX] LEYiMELE
[E7-0BED], [Le £ ] OF5 s %
AL, IR & OmEY) % 10 mg/l,
50 mg/1 B X100 mg/l TRALIZAT V7 -
A7 — 78 T IS KRED ANV A R
L7z,

50 mg/1 ALEEX T OMRFRIBIZL T3, K5E 14
H 21 13RS M A D 8096 D A v AN HEHZE
DD ST, WP LE TIIREZ M L
DBELI:H N A leholz, £z, FifE
D 77 )V A DIGEEFRIE 2 YIRS I O X X 2
WVARZKT BB I L D R L7z & 2 3, 50
mg/1 B £ U 100 mg/1 AL X T I3 M i fE &
EHESE TS hicESRED SN, £z,
BEEB DO VA DERDP S, VRO,
HEWEOREZZ T THIFIS S Z LR
726 50 mg/1 B £ U 100 mg/1 MLEX TlX, &
ZM D v A EE RO 30~70% &
WHIMEE ThH > -0zt L, EHERE T
FIZ %L ETHY, HIFIZEAEHE DO
Brolz, %8, 10 mg/1 JLEITIXEA, HEIW
ST AEEIZIFEAERDON Lo, T2,
HIZH R R O B E W 2 &b fE 2
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Summary

The toxicity of the bud cell culture fil-
trate of Fusarium oxysporum f. sp. adzukicola,
the causal agent of adzuki bean wilt, was
Calli der-
(Hayate-shozu,

examined using adzuki bean calli.
ived from susceptible
Kotobuki-shozu, and Erimo-shozu) and resis-
tant (Kita-no-otome and Syumari) cultivars
were grown on Murashige-Skoog medium
containing 10-, 50-, and 100-mg/L concentra-
tions of the toxic substances obtained from
the filtrate.

While at least 8095 of the calli of suscep-
tible cultivars grown on medium containing
50 mg/L browned within 14 days, fewer calli
of the resistant cultivars browned. There
was also a marked difference between sus-
ceptible and resistant cultivars in the relative

brightness of calli grown on medium contain-
ing 50 or 100 mg/L of the toxic substances.
In addition, the growth of calli of susceptible
cultivars was obviously inhibited on the
medium. While the calli
cultivars were 30 to 709% the weight of con-

of susceptible

trol calli, the resistant cultivars were more
than 909§ the weight of the controls, reflect-
There
was no difference in the relative brightness or

ing the reduced growth inhibition.

growth of calli grown on medium containing
10 mg/L of the substances. The reaction of
calli to the toxic substances corresponded to
the resistance or susceptibility of each adzuki
bean cultivar to F. oxysporum f. sp. adzu-

kicola.



