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LAXERPWIRE (Fusarium graminearum Schwabe)
BT 50EFORKRER#E

® & R m-®R H 1 &

w El

L X DR IRIE 7N 7 LEWO—FaTH AiRH»UIRE (Fusarium  graminearum
Schwabe, 5E4MA{CIL Gibberella zeae Petch) 77 TR Z 2/ E T, EHOME - I
BMEETICLZT T, APHEOREr 22 U0EZ2E LT 0HONTEY, b
FicBll oA Ao XBL U aax0BREREND—D X % - T3 (Pugh et al 1933, M
1958, —F 1978), AHENF —RBLFITIF0 ) AFTH), BFOREKE RFIZIEK
AL 0T, BRI O A S &) Fh URBEAENTEMER TH L 2N TWa (f
E - 7P 1959).

uﬁﬁcikﬁimﬁﬁt:ﬁ@‘éiE-ﬁ"’ff*"|'%H&f'¥ﬁ-‘¥“fl Ptz l E Lo TAREFICNT BB
BT ROEFRCRETITICE T 2 RIZ L - 12h, B, KittEicd L2 i

AHEI N, A4 LXIZ 0o TSI E ﬁfwﬁ?a (RH-ERE 1989) i{math (&
H 1990) »fTbnd L jizu»T 57z,

BHARAZITH)BICIERE: ol T2 4E L TRKRICIELONEIEFELHILL
TBLZEVBEELEEE LS, L, AHWEREICBIT2ZOFROFRIZL L (, M
EOHELREEEETI I OHII N THaR Y, TOI)RTE#B5103, BRI

(BORLLE) 22EEXL, 72, FOIBRERICIIHEL L CRBEICENDOEMEIERKE
na (FRH 1990), —JF, ST Y o4 BRI R SRS 2 RHEETLR
BEN, 705 BTFIZHEIUTERFRSLT W EFZ 5150 T, GHETDKRREEEDE
DEFEX LI E LT, W OhDEBREAT, FEREIC ATIEFE I M 2 8238 7 5 %
BLI-DTHET 5,

AREBRTH L ki FIREE, MwEE, REIESE, JRHEHEOER L ) fEftve
o, ZZICEL CHELELET.

ME s LU HE

FE 1 ~ 8 DA MENT UAFLERF THRAEL T v A#I250HRD i h & BAELIEA 21088
e (Table 1) T, EBRIZL->TI? ) b5 ~10@HKEH 72, EE 9 0t bEHL AR

P2 E12H 250 5
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D250H Bk 5 H1983I- FrHiTh B & A TH TIRE - S 8E S L2758 R TH 5.
EERICBIT 2 ETORBREOFHEL L U2 OFEITRD & ) 21T 72,
TEEEEOEAIIEES BW2mmA) 2274 P/ I RALICBENTKELELZLL, B

WHFECHLOLL TKBPICEHEL TE2a% Foi % SR T TBE L, ¥isE150

F1IRBRCHEFIEALNLZVLNE0, 1 ~10% 1, 11~-30@E% 2, 31~1001&

23, 100BLLE®4 & LTS ERBETIMEL 72, —F, HUARIREEENSIIEER % 1H

AF74 FHZZCEY, ZOBEPOFEFORZHIRDORYEIZOE - CTAFHL 2. LT HE

BRI EICHEEERTEIC DOWTIRN S,

RER 1. FIEEEAEIC BT AR ARA
Table 1127 L 72108 %k % 5 MEDEH R THIAE L, HEAERMM21 A Bio S EF DR

FEREZ AL 22, SR 2B 7)) T AEOSE FRERICIHFE L ENTWRHE~ST

b oooETHh (G - S8 1985), Park oiEth (Park 1961), # & 2% Bilai ot (Joffe

1963), 4 F D\ b BIEE Pyricularia oryzae Cavara, Dk FIio R RS e L THESI

2RE - FosE (B -7 1957), %6 I IR —#fuicHvwsnTnw 3

Do 74 BRI FERESH (PDA 1TiH) & Hlvw7z, Zorzisisg% Table 2 (2R3, Zh

LOEMIZEEIecm O~ ) MzZ20ml §-04pFE L TRl e L, 1X1XFYIMEL

T2 REEE&IT .

Table 1. List of strains

Strain Origin Year Source
21 Okayama 1983 Okayama university
50 /] I n
78 n " "
G6 Miyazaki 1942 "
G9 Okayama 1955 "
1360 Kagawa — Kagawa university
1361 Kagawa — "
S1 = — Kyusyu, Agr. Exp. Sta.
H27 Hokkaido 1985 Okayama university

H45 7 I "

Table 2. List of media

Media Composition (ingredients per liter)

Potato Dextrose Agar Potato, infusion from 200g Glucose, 20g (Agar 15g)

(PDA or PD)

Modified Peton KH,PO,, 7.5g¢ MgSO,'7H,0, 3.5g Polypepton, 2.5g
Glucose, 5.0g (Agar 20g)

Park MgSO,+7H,0, 0.5¢ KH.PO,, 0.2g NH,NO,, 0.1g
Glucose, 0.7g (Agar 15g)

Modified Bilai KH,PO,, 1.0g KNO,, 1.0g MgSO,-7H,0, 0.5g¢ KCI, 0.5
g Soluble starch,0.2g Glucose, 0.2g Saccharose, 0.2g
(Agar 15g)

Misato-Hara Yeast extract, 2.0g Soluble starch, 10g (Ager 15g)

Agar was used only for plate culture.
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K& 2. BELM

I & ME %10, 15, 20, 2568 L U30C D 5 EEpIci%%E L, Table 4 (iRl 72 5 Bk & it
AL CHRBBERMGIC BT 295 FBFRE L34 L 72, $1icid PDA 5iix v, EEB
03 2 R A BRIV 72, HEREIE B R GIT O 1285 H R TITV, HERERRGE21 B Bt T
T HAEL 72,
EBR3. BERM

BEHENTORBERMZ 1 R 00, 125 & 4R E O 3EMICEREL, FNEFNDOEHE
BT 20 TR 2 5EMM218 Bio @ L 72, b, BEBEEII2CE L, #R
Wk, kA S ORIEEIZER 2 ERETH 5.
KR 4. HkpEmE

Table 6(2/RL 72 6 ¥ % PDA S5 THAE L, BRI Y MBI L0 - 712
B4 BBCASHE THEAYREL, REAHK 1B X7 BB CRRANICTETD
ERRELHAEL ., b, BADKRELBLZTLA» -2 b0 BREL, 2180
2R A 7T 72,
KBRS . HIEFOEMEK DI FE LE

EEB 4 LRIL 6Bk E L, 85D EF TR 2K 2 AU 44T - 72, PDA 553
Fio@EE LA E M E, 2o icE#AF 2 ERL TEADAEEIZIZEEICLA - 125
THAMG% 6 H Hiz A4k % PDA s5thh SEIHEL | PR & RRREM (ER12g/1000ml)
IR L7, BREREMICEKRL TS 1 BB 2Ic7THBZ CoETERBEELFAEL 2.
%8, PDA #5tthhb PDA i L Zx - boaxBX EL, s En 2 R T
1z
KER 6. MUAIR BRI BT AL HIRM

KB 1 OFEEHTHN 2 b0 EE LSOy 5 R E B THEE e L, 100
ml D=7 72 24230ml FOFEL 72, £ bic PDA S THIEFNO10E®% (Table
L)OBEER 22 AT, 1 2B 135FE ik 8 EPE TIRIESS L, MBI B Bicy
EFTREELFAE L, 1K1 77238 L TRIEBEIT -7,
KER 7. IREE

Table 9iz7r¥ 9 BBk % bR L € WAL, E50, 60, 905 & '135/FHE D 4 ERREIC
BEL, FNFNOREKEIC BT 2904k TIERRE 2 5RO RH»r L 1 BB EICT
AE CRIFEICTAEL 722, % Bilai o Hyv, 2 RIE& 72,
FBR 8. keI pH

KEEALF b ) L bR A CiE pH 2 3, 5, 6, 7, 8, 0B LU1207 B
MoK, #nFno pH &M B 50 THERMRE # 53R M 7 B BICREL 22,
Table 10ic/R¥ 7 Hikk % ik L, &% Bilai o#Ehis AT 2 RAE* & 72,
KEX 9. WHRAIZER

YIFZRRT TR L T 249250 ke Hh & 75 Bk % PDA TR THAE L, K5Ebdns
218 Bic s FIOMALE# @A L 2, & bHic, EL758k%, pH &#% (pH5~6) &
L UF pH 8 lc % L 728 Bilai sz CiRiBEHEL, SHERK 7 A BICoE TRERER
FAAEL 2, AT 2o 22,
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BRI UEER

KER 1. FEEEIC BT A AN

REEHIC 51T 2 0EFREFEH % Table 31277, &% Bilal 0TI W N R
LEFLERET, FEROME D MOREMIC X TREIC ED - 72, Park DT
13 PDA rIZIZREEDDH:FESAL A LN, L L, Park OEhicd 2 L@ kD
il PDA D& L %0875 ), PDA TROETFEROFEE RSN v No. 21 TLHE
FoEFhHIEE N, Wz PDA TREROTEFEERT 2 GORIILAEDET
e L % » 72,

—F, WENT P BLURE - RT3 PDA E£ith - 1IITREE, BHKiCL-T
I3 PDA #i k" b 2o %E FAERE N, #2413, H27Tix PDA st 81T 294
FRBAEEA2.5TH > 12D LRE~T P B L UREB - ROZHTIE 4 &Rl
Pl 7z,

Table 3 THLA LI I2, FHEHEEIZBWTREREOLONNTIL A LHBEL L&k
Bilai ?3E % BIHE, S FORBITEMERIC L > ThE IV EBILL kb 72T, LIF
DOFEHEFEIIIEEOTRIC I b —#x097% PDAsSA WA Z Lic L 72,

Z$, No.78, G9, 1361, H27+ & H45\3E Bilai UNDWTHoET L4
FAEHRTA—H, G6RS1 L XEnWwInnEZE T F2ERL LW T, 4k FiE
BCRETIZEMROBIZAVRFIE & A LD,
£BR2. BELH

Table 4125 DNIRERMICBIT 5 E@HOTE FHBIEKZ 7. No. 78L& 13617 2
HHRIEVCTNOBERGTLETAERL, LO3FERIZCTILORGTLERL b -
72, AEFEROBEREIZ25~30COMIZH B A LN,

TRk - 38 (1985) (32 URE 3SHHREFAV T, 2 TERORBEEEIZ25CRI%ICH

Table 3. Conidia formation by plate culture for ten strains of F. graminearum
in five media

Medium

Strain - . S

PDA Pepton Park Bilai M.H. Mean
21 0 0.5 2.0 0 0 0.5
50 0.5 0 0 0 1.5 0.4
78 2.5 2.5 3.0 0 4.0 2.4
G6 0 0 0 0 0 0
G9 4.0 2.5 1.0 0 4.0 2.3
1360 0 1.5 0 0 0 0.3
1361 4.0 3.0 4.0 0 4.0 3.0
S1 0 0 0 0 0 0
H27 2.5 4.0 4.0 0 4.0 2.9
H45 2.5 4.0 2.0 0 2.0 2.1
Mean 1.6 1.8 1.6 0 2.0 1.4

Conidia formation score, 0 : none~ 4 : heavy, throughout the paper.
Culture with 25°C and 12-hr daylength for 21 days.
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Table 4 . Conidia formation for five strains of F. graminearum at different

temperatures
) Temperature(C)
Strain :
10 15 20 25 30 Mean
21 0 0 0 0 0 0
78 0.5 1.0 1.0 2.0 1.0 il
G6 0 0 0 0 0 0
1361 0.5 1.5 2.0 2.5 4.0 21
&1 0 0 0 0 0 0
Mean 0.2 0.5 0.6 0.9 1.0 0.6
PDA plate culture with 12-hr daylength for 21 days.
Table 5. Conidia formation for five strains of F. graminearwm in different
daylength
o 7 Daylength (hour) ;
Strain ————— — ——
0 12 24 Mean
21 0 0 0 0
78 1.5 3.5 3.0 2.7
G6 0 0 0 0
1361 4.0 4.0 4.0 4.0
S1 0 0 0 0
Mean 1.1 1.5 1.4 1.8

PDA plate culture with 25C for 21 déiys.

5LLTEYN, AEBORRL AT L,
%8 3. BEEH

Table 5= &Mk 3 20 B R FMHC BT 20 EFRAIES LT, KB 2 LFERIC No.
BE136LIFVTNORGETHDEF LKL, MOBKRIERL Lh -7,

No. 136Lid W T NORMTLLEL TERDTETFEFIKL, ZOEKRTIEIBREHL
SFHEFEEIEREE AL N2, 72, No BIZHREGETHEFRERI» DL, 12K
MHETRRED 72, 20k i, FEROBGAHK CTI3 B RESE»TETFEHIZ RIT
THMRIIKYVBEETla LD, UFROERTEIERZ12EME T &zl R,

ZCORKRE TP TR & BELMRE LOZ LA LNTS, B2, 2B (1979)
BIBTERNOBEEEEZBITL, 205 % 6 MORERICoHL T 52, L XA
UMB ORI W TIIBBAINTE LT, ML RILEE EbIS.

RER 4. TR

42DV BIRE TIRIGEFORE RO ERIE )G FRERARET 52 LT
Wh, ZN& S WREAFRAUHEICHL TLHANPE ) »2RETT 57261 Table 612
TRY 6 Wk A B L THARBREUENTR 2 HGETL 72,

FORER, WAOHEELE 21T CLFEFRERANECEER TRITETIERE N
¥, 72, SEFERENOBCEKRTII T ETERE SRR 212 LA EEDLT,
AR ELAENOMBIIED bNLh 72, %H, No 136LIFHRBEYLE, T4bbiik
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Table 6 . Effect of hyphae removal for conidia formation in six strains of
E. graminearum

Days after treatment

Strain ] 0 1 3 ) 5 7
Af. - = — 4 o ., e *_ -

21 0 0 0 0 0 0 0 0 0 0
78 0 0 0 1.0 1.0 1.5 3.5 3.5 4.0 4.0
G6 0 0 0 0 0 0 0 0 0 0
1361 3.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
S1 0 0 0 0 0 0 0 0 0 0
H27 0 0 0 0 0 0 0 0 0.5 1.0
Mean 0.5 0.5 0.7 0.8 0.8 0.9 1.3 1.3 1.4 1.6

PDA plate culture with 25°C and 12-hr daylength.

+ : Hyphae removal at the fourth day of first culture.

— . Control.

Table 7. Effect of changing medium from PDA to water ager in six strains of

F. graminearum
Days after treatment o )
Strain 0 1 3 5 . ) 7 B
+ - i - - - - - ! -

21 0 0 0 0 0 0 0 0 0 0
78 0 0 0.5 0.5 4.0 2.5 3.0 3.0 4.0 4.0
Go6 0 0 0 0 0 0 0 0 0 0
1361 3.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
S5l 0 0 0 0 0 0 0 0 0 0
H27 0 0 0 0 0 0 3.0 0 4.0 0
Mean 0.5 0.5 0.8 0.8 1.3 1.1 1.7 1.2 2.0 1.3

PDA plate culture with 25C and 12-hr daylength.
+ : Changing from PDA to water ager at the sixth day of first culture.
— : Control (changing form PDA to PDA).

BltaT: 4 B B TV TIc o e FRBEER 3 IEL T, 94 TR RS TROEK -
LTiB3 NS,
KB 5. WER O R GO N

— iz, TN T LAEOGETIIFEERERCEE G RIB T & BICERE NS
EENTWS, Lal, & FEREINECERRIC B W TId PDA itk & Tla 4368
D7 HBERDANBEL, FHEFHITERENLVDOTIE LW EEZ, HEEPICHELO
KERMGEEZ 2N ERAT,

ZDfEFR % Table 7I2RY. G FEBREEN D& No. 788 & 1F13619 2 Wik TIE,
MBEMBIIIZEA RO N 72, 72, FEEEHDEN No.2l, G6BLUS1n3
AR TROEFOERIEE(EDLNT, EMENEZRPTELTL TL NS DEHKIZSD
HFE2TRL o 72, —7, H27i: PDA HEb Tl | CIEME L 72385410 13 ( 4T
ERELLZWC L bbL T, REREMICAEZ Tr6THB, T4bbiEiEMAI38E
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IR EFEBIEEL 4 L REICEL 72, Tb, ZOWk%E PDA K721 B s
IBEDFETRRIe$I32.5129 X ¢ (Table 3), HMZHMIEC k 25 EFHRNIE
ENRIZALHTH - 72,

IDE), KERGFLFETEEOMRIZEKRIZ L > TRL D, No. 13610 L 5 i12%
BEBEDPRCTLTET YR T 2 #itkC, H2ID & 5 0BRGN B 2 b T4 F
By B85, S1DE )i, KEFGIVES - TLETF2ERL L VEKL Y H B D
ENBRAMIC o 12,

FEX 6. MURIREITEIC BT AN

PDA 857 & 2 F W 2 FEEHETI1ENo. 78501361 7% £ D & ) (2 5= FREREE I DB
W HRIERCFETEBLI LA TE 2D, H2T% HAS% & & ) 12434 TIRkE
ADRRARCEKRTERDOFET 2135 2D 2 TS GAREREL TR L 2T uEn s
>\,

F 72, FEIEERIEMARL ICAVCARTFERERL ARICENT 2813 KEY
FRELEEL, LTLLMEARSERE I5WHY, 22 CL Mz 2kRNS
£ FARLZ LA EME L THRE b L 2 IRBIEE S RA L,

Y, RESERICIFELEMAMS 2012 5 HENEM T FRARL TR 72, %
DFER*% Table 81277, Skl 25N T RE - oA R & ( FETF LR
L, DWTHERT} >, &% Bilai, PD, Park OinIETh - 72, Table 3 & A~
5, PEHEETIISDETFIBRE L dh - 2280% Bilai DEMAREEE TE A
FTEFEEDZ L, ZORME, FEIEHRTIE TN N ICSEFHOTERE 72 Park D%
DR TIRII LA DEFEER L LW b X2 A& NS, o l, FliEE TS
EF2ERL E CERIRESETLSET2ERTT, SETRERENIRENET
HBEZEIE(TERI N,

¥ 72, %% Bilai e Park 0TI FEEEE X REEIC B R OME oM
ICHANRTERS TH e - 72, RS W2 Bilai DHEHIZEADEEIIZI LA RN WIS

Table 8 . Conidia formation by liquid shake culture for ten strains of F.
gmaminearum in five media

. Media

Strain — —

PD Pepton Park Bilai M.H. Mean
21 0 1 0 0 1 0.4
50 0 0 0 0 1 0.2
78 4 4 1 4 4 3.4
G6 0 0 0 0 0 0
G9 3 3 0 3 4 2.6
1360 0 0 0 0 0 0
1361 4 4 0 3 4 3.0
S1 0 0 0 0 0 0
H27 0 4 3 3 4 2.8
H45 1 4 1 4 4 2.8
Mean 1:2 2.0 0.5 17 2.2 1.4

Culture with 25°C, 12-hr daylength and 135rpm shaking speed for 14 dyas.
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Larbbd, SEFERIEIPD LY LEN, RE - RBLIUT P B HET LD
DTH 7. %Z Bilai DEHIC B TEHADHEL RS TL U W2 L IRETFHRERNH
WO TFORFRB YT IO RBICEROBREVMBIZTELNT, FRECANLRATH S,
PEnZ & %% Bilai DU IREEEICHFELERE BN DT, UkNFERIC
Tz nzBHw,

KER7. RBAEE

Table 9 i3 #NFNOIREEE T 1 EMHIREIEEL 2B A0S EFRBEERERL .
%72, Fig. 13 EFEKIEHIOE - No. 78, G9, 1361, H27H L 7 H457 5 stk
DY F R ORI L 2 IR L 72, IREEEAI R LRI ETE
FORRAIRE S N BIEELGED b Lz IREEEA 0, T4bbRESEENLE TL
TR AL ROFEFARE N1z,

INHDFERY LM AR CTHUISLT L UIRET 2 MBI W EALILAH DY, 135
rpm BENRE 45 2 5 HH MM TERODPETFHIEONDL ZEHBAL2IC L o2, 1
BAMAE N E W) 2 ERERIN S FORELZNZTHI- THEZ EXFKRT S
DT, MHRELRET 2B VI kELMasEZ NS,

RER 8. AEiA#Z#od pH

7Y LWOBE, EEURES pH OWiPHIZ2.6~10.285<, & pH {26 ~8 D
MichrEENTWSE (KE5H 1957).

T - B (1985) 3FKRHDUMENGTEFHAIZ BT 2808 pH 3EERIC L ) B4 525
W6 AIENTPEEESIZH 5 & LT 5,

4% THERIZTNT pH kFAE (pHS5~6) TIT->TE 72N T, pH F¥NGETH
B BT TR 2 R L 72,

Z NkER% Table 1012/”7F, SEFEREEN DV No. 78, 13615 & vF H45(3, pH
5 ~10DEWEEHE TARODEFEREL 2, 512, 5ETNERTIHILAESET
L Ah»72 No. 2113604 pH7 ~10TI3AET#H&L, pHI0OTIZm@EHkE L
SETFEREIED TEr 72, LrL, G6& S1idwdnm pH TLaEFEHMRL

Table 9. Conidia formation for nine strains of F. graminearum in different
shaking speeds

Shaking speed (rpm)

Strain —_—

0 60 90 135 Mean
21 0.5 0 3.0 3.0 1.6
78 4.0 4.0 4.0 4.0 4.0
G6 0 0 0 0 0
G9 3.0 3.0 3.0 4.0 3.3
1360 1.5 0 0 0 0.4
1361 4.0 4.0 4.0 4.0 4.0
S1 0 0 0 0 0
H27 4.0 4.0 4.0 4.0 4.0
H45 3.0 2.0 3.0 4.0 3.0
Mean 2.2 1.9 2.3 2.6 2.3

Modified Bilai’s liquid culture with 25°C and 12-hr daylength for seven days.
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Fig. 1. Conidia formation for the first seven days by liquid culture with four
different shaking speeds (average of five strains).

Table 10. Conidia formation for seven strians of F. graminearum at different

pH levels
H

Strain —_— __E

- 3 5 6 777 8 10 13 Mean
21 0 0.5 2.0 3.0 4.0 4.0 0 1.9
78 1.0 4.0 4.0 4.0 4.0 4.0 0 3.0
G6 0 0 0 0 0 0 0 0
1360 0 0 0 1.0 3.0 4.0 0 1.1
1361 1.0 4.0 4.0 4.0 4.0 4.0 0 3.0
S1 0 0 0 0 0 0 0 0
H45 1.0 4.0 4.0 4.0 4.0 3.5 0 2.9
Mean 04 1. 2.0 2+ 2.7 2.8 0 1.7

Modified Bilai’s liquid culture with 25°C, 12hr day length and 135rpm shaking

speed.

otz £72, pHI2 TR T RO@EM T Lt TSNS, pH3 THLREEEAIER
W2 e -7z,
LEDZ &, RO CRE TS TR L1379 pH OMERREKRIC L - TEY
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0, SHFIEHTEEL pH O#EAAIERE IRV EMK S, AR S NZH, T2 pH %
2 THL DETERL 2WEKS DB Z Bk~ &) B DMBRIZSE
FAEEREEE L0 WBRTIE pHS ~107HL 52 5115,

REX 9. HiRkMZER

RUESEER I FmEsE L ) LEMIc KRS ET 2R TE 2 HETHBY, 5% T
DEBRTRIBAERI DU h - 12O THREEEL TP REERICHL THITH 20 L
I EHB IO, BEOWKRE RV TRENE L IREGEOBRL LB L 2. F7:kil
BB W T, BDFERTHT ANV EDHEIGEFERICEL TWd EALNIZDT,
$Ehoy pH # 8 i JisE L 72X & AN % &lF, pH REGEOHED 8 THRGTL 72,

Fig. 2-A (C PDA ‘FH3EH THAE L 22358 DTSRG 4 T RERIE RO BUE 54 4 7
T, %8B, ZOFHIENOER TH20ERNSE: TREIEEZ2AEL 2R L (BTS
N, ZHbDT5MERIT LR THRAEL TV AR UPREOSE FERRENT 2 &L Tw
5 EHBTRW,

Fig. 2-B & Fig. 2-C (213 pH #a% + pH % 8o F L 724K Bilai n#zth TRk
AL 12 A0S FIBEEROBEE S & kL 72,

S5 RIS T TFHL.5], IREGTE T pH 288 L 2K & L WX T3
EZ0u, WIENL2.3TTh o7z, Frz, BEMEABRL CICERMICHERTEASETFRT
» 53 LLENEKIZ PDA SIS TIIA4MM E KK 1/3 THhB DI L T, pH
SRR BIEIE TIZ41EHR, FL  pH 8 DIRBIZIE TSR L 2 M2 2 72, it~ T,
REIEEEOF P FEEEE L D H LAV IEETH D E 52 5,

%8, pH EJ% (pH5~6) & pH8 DX T FEMEIC SN L, F 2B MO
REL0.T9E B> 12D TIOFRED pH DERIIDEFERICKECHE L LvwE AL
el

FER1~IORREZRAET S, &N ECOWERICBRENRI - 2 AKRODEFEERS
2 5121%, pH 8 ~101c % L 728 Bilai O MAIEH %2 AV T25°C, 12080111 &, 135rpm
TIRFIEAET H0H%0Y X A L7z,

L B %
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Fig. 2 . Frequency distribution of conidia formation score in 75 strains.
A : Plate culture by PDA medium
B : Liquid culture by modified Bilai's medium (pH 5-6)
C : Liquid culture by modified Bilai's medium (pH 8)
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LXER»VUIRE (Fusarium graminearum) NDFHEFZME»OKRICELZENT
XpHAEEABRT A0, PETERICE LIITIEE, BE, SR s L UEES
Ex EOMEERTTL 2. BROBMEILUTOREN TH S,

1) FEEETRIRE R WEXTt>, Po# 4 Ehlits & U Park ot % - T
25C, 12BfMIHE TIIET 2 0hM N AL, BARIEMBIBNTEI L - 71255
A EARI —HOERTAEN TH - 72,

2) RIS TIIFEIEEL ) LEPBICARDOSET 42155 Z &Y TE R, WX Bilai
D¥EMIZ, FTEFOERLEZNENCEIERDBREI D% (, REERICIFELEE AL
i, IREEES L OO pH OERII—BOMK CHF LR~ L, 135rpm, pH
8 ~104%8Y & A bz,

3) TSEBRD D4 FRR % F e & BT THR L 2R, IR L 270 % (D
BB TKEOGETFEEMSELZ D TER,

4) kN ECOBERICHREDHRI-» 2 KBNS EF 2 AAM TS E 51213 pH 8 ~10i2
FeE L %% Bilai OWMAEME AV T25C, 12KM B &, 135rpm THREITET 2 00°
B AL, Lo Leh s, $EERE, B, BE BRLCEELTCLDETEE
BLZWERY?D ), KRB E FIZEGEN LRR8RE & A L7,

51 B X M

EREI A, 1990, L X HRHL UIEE T ) 8O L & FICRTFE. REEWREEOBT & filfic
BAd 28F% (BBFI62~FUoHF L XHATFETFRIEHE®) | 35-39,

AHEE—, 1979, SRAKE DN TFRA & SR, E%B5%E 33 1 430-438.

—JFiER, 1978, Fusarium BEDFEET 54 2 F X2 v, hpbifk 32 0 417-422,
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A Method for Mass Sporulation in

a Scab Disease Pathogen (Fusarium graminearum Schwabe)

Ryoichi Kanatant and Kazuyosi Takepa

Summary

For screening genotypes resistant to fungous pathogens by artificial inoculation
method, it is very important to obtain abundant spores of the pathogens. To develop
a technique for mass sporulation, the effects of temperature, daylength, medium, and
culture method on conidia formation were investigated using Fusarium graminearum
which causes wheat and barley scab.

1) By plate culture, conidia were formed abundantly at around 25°C, 12-hr daylength
in potato dextrose agar, Misato-Hara, modified Pepton and Park’s medium. Modified
Bilai’'s medium was not suitable for plate culture because of poor hyphae growth.
Hyphae removal was not effective for conidia formation, but the treatment changing
medium during the cultivation was effective in some strains.

2) By liquid shake culture, the abundant conidia were obtained in shorter time
compared to plate culture. Modified Bilai’s medium was most suitable because it
developed abundant conidia but poor hyphae. Shaking speed and pH of medium
affected the condia formation in some strains ; 135rpm and pH 8-10 seemed to be
optimum,

3) A total of 75 strains were evaluated for sporulation ability under the plate and
liquid shake culture. The liquid shake culture was more suitable for conidia formation
than plate culture.

4) For mass sporulation, liquid shake culture by modified Bilai’s medium (pH 8-10)
with 25°C, 12-hr daylength and 135rpm shaking speed was most suitable. However
sporulation largely depended upon the genetic ability of the strain, and some strains
never developed conidia in all conditions tested.
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