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Lfce MMIARETIEIROBHMNE S, 486% HiGk
fEL7ciTiE S » o FBBERMERBERTIR
MEDHHBENRETH DHITARRTH bbb
7o (GB61EK) o

h KEGHEFOKIEELECICES

Rk, ZEEFICH L TETFED 3 %
BEMIR TR G 2D T, —RAITIIIKST H3Y
ARERT 5, mRGBERERRT 5 &, T
ICHFRPBET 50T, £DOKRSHEICHNBE

LMbIchb, ZDTEMLSIKSDOHER LIEREER

DEFICOVTHRET L2, AHORMIEFI.
b4 5 KB EFHEMTIT - 7
1) EFEFOKSEE
EERFERURER
SHEDERL - OEEANe 1, 1974 FELE Y €
4. BTI54E9 H 30 H320kg ZWAT ML, 5
HlkeZERY) TF LvRicaE LZEAREL 75
QOEAN 2, 197T4FEELEF 3 = v+, BIHE

F60%K HEHKLBREDOEROEH

2R B ow | R

O B D | | %R
VU 7k
R 1:1 4. 25
B IR 1:1 16. 75
w® & g 1:1 53. 50
# K 1:3 24. 83
& BB K 1:3 | 75.67
W) 1:3 | 8967
% K 1:6 | 6567
B K 1:6 | 90. 17
VSN2 1:6 95. 67
% K 1:1 0. 00
7 K 1:1 1. 00
® 11 2.175
.| % K 1:3 9. 00
f‘;‘m‘:ﬁz B & | 1:3 | 2683
w A 1:3 | 40.00
% K 1:6 | 33.83
i = 1:6 58. 83
w A 1:6 | 72.00
i & 98. 00
® & 9 e bl 93. 25
HE() AIERKEEL] 1 OB&R26EL 1
3. 1 : 6@3EHIELTEFOEBHEATR
L7

(2) RPDOHFIID—H,0DNEEHR% 100
% (1BHE) & LI B0ORBROERRE
Yo

10A24H 140 kg RAFFAAE L. 5 H20kg 24K B
RicaRk UABICIHE L, OIEAN 3, YEFE
BrafE+a=v+419764E11H9H 2,000ks
WAHIFMEEL, 55 300kgEH Y T F L VERITA
NERTE L. OEAN4, 19765 12H1H
3,000 kg ZMRAT LR L, 5 HAERERIT 300 kg a3
LERFE L. $70 15%20kgicalde (&) L
TBEASBERICSHT D% 1 Brd U IBBHERTR
Ui, ABBETE. F& (THS59KHE) | &
FBO1EMS EDRIE LT, ZDMIZEAN 3
R, GHEANeS . 1976 FEELE N3 =¥+,
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O REBRPOEEDE

BLEEN 264 ¢ (500cc) F 4 arRIKANS

PH 6.70
+10°CHi/K 1.5 £hiCERMICRE. KW 1 : 3v/y

10°Cic 3 HRfIE (10°ClEig ki)

WEFICS| L 5 2K (WES & LT 2EIIWT 550)

' B
BEEITR

#HhD Benomyl %

l
3!

+10°C7K 1.5 £ i hiciBiE

10°CIcEIiz 3 ARIME (Gt6 AR
WaEEMics| & LY T5 2Bk D

[
HWETiTE
#h D Benomyl &% 4

W

+10°CHiK 1.5 ¢ BicEhic B
10°CicBEic 3 HRSIGE (319 BRI)
& #mics| & LT s kg0

|
BEAITE
BHD Benomyl BE0Hr

O B LoERSrk

AREIRER T DEER Y HIE
1 F9 —THH% Benomyl ZERICT 5

H—¥P—CHCl, it (1 $BICHEM) —0.1N—HCI->6.5 N—-NaOH 30 min Boil—

Fefer 5 il — 0.1 N—-NaOH (MeOH:H,O 90:10) 2-AB & U THUEEEEET TR

E



FEH - 4+ BREER OREAREN U2 OBREM ORI EICHE T A

FO1E KK HBEET OREIC & 3 BEIN AR

BOLEE 200 fS ik |8 f%F W | 0.5 %|05 %
HAEHE URERE |4 RN | BB K WK K
(A) #1246 ¢ 5D Benomyl g 80. 0 285 315 176
ppm 303 1080 1193 667
(Bl &RFE3H®EKPOD
Total Benomyl g 4. 77 6. 62 11.5 66. 7
ppm 3.5 4.8 8.3 48
( NdB. A x 100 %) (6.0) (2.3 (3.7 (37.9)
(C) 2FE6 HEDKDD
i}i"?ﬁtfﬁ 2 Total Benomyl ng 4.83 5. 10 7. 48 13.7
Benomyl ppm 3.2 3.4 .0 9.2
{ 1idC/A x 100 (%) (6.0) (1. 8) (2.4) (7.8)
(D) &9 HBDKPD
Total Benomyl ng 3. 30 7. 05 7. 20 6.9
ppm 2.2 4.7 .8 4.6
( WED, A x 100 %) (4. 1) (2.5) (2.3 (3.9
(E) ®E9I HEHMPD Total
Benomyl Dry #& mg 68.3 | 259 263 85. 5
ppm | 259 981 996 324
( N3EER E/A x 100 %) (85. 4) (90. 8 (83. 5) (48. 6)
63 B+C+D+E/AX 100 101. 5 97.5 91. 8 98. 2

BITHE1IA 148 7,000kgx A ME L. S5 1
kg & ML IC TR EANRTEL L7,
REBEBIUORMAGE AN Exv L -
b TI/KFOFI200D 8 (5. EFED 2.4 BRI
BiEEAN 7.5 5 3 BRI T & Lo
IKGRIERE : Kett KFEKDE (PB-1K
B) TlAak-2&2~3EREL. FOEHESE
KDT,

CDFERRIFEREL LUEARICR LT,
AN 1 TR EZOWNS O DX KK
(3186~20.0% L& Ahs, 1 ARE#17.0%. 80H
#% (127 8H) iT15.0~153%IWET L. ALEEH]
PITFDIKGy 15 =12 JERA DR DZE IS MEERS
AR EENILL D o7,

TEAN. 2 TIXNEREK%18.2% 2/~ L. LA%55H
FTRITI6HEEICHES L, MLEX KD 1.0~
1.5 %%fb’) fCo

FEAN. 3 T EH#19.3% AR L7cds, 6H

%17.0% . 48H#%16.1%. 69H% 14.3% iIZIBE T L.
BHLIBICTHIBRID KIS E » 12,

EAN 4 TROBEEDSSIINE26~378#
BRI DRI S E B, KEEFOHBETIIMN
B 1 »RA%ICI6%. E2»ARICIHBHBEEICE
TUL7o HBRELETIEFRICEL TKGETH
BV ERZR L7

FEAR N 5 TIHALE 34 HRICIZ T MERID KA T
{) E- fCo

ClEM S, RTGEFIZLE 1 ~ 2 ARICE
EMIEFID KD LS HEBEEZ OGNS,

2) RfTUBEFOEFRKNR

HIADHKS HEEMFTL T MBETFORT B
BLUEFKREEZAE L/,

KB HEB L UREER
BEEFET - BITHICEC L 7oA ARN 3 24t L /oo
BEEAH D EAN 3 FFE L7 KIK I

Rhizopus arrhizus. Trichoderma viride,
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$62% WMNIBFOKIEERE (LHKS)

» e B OB B M F B %
%f'wuﬁﬁwi LB D X5} %%F% %%Eg 19754 ” 19764F g
10478 | 128188 | 1H8R |48 7H
.‘E o)
o1 | 1975 9. 30 ERMNSSE | 16.0% | 20.0% 17. 0 15. 2 15. 6 15. 1
v GBE | 16.0 18. 6 16.9 15. 1 15. 5 15. 0
M B K| 15.0 18. 2 — 16. 4 16. 6 15. 9
No2 | 1975.10. 24
¢ mUOEX | 15.0 — — 15.0 15. 0 12. 6
™ B M OBl Al F B %
Sl P
*;RZ'E AL Eﬁ AL DX 53 WL A PR R 1976. ” ’” 19717. ”
No DK Z|D KD
11.15 1 12, 2 (12.27 | 1.17 | 2.17
Q _—
s | 1976 11 9 Mo X | 15.6%| 19.3% | 17.0| 17.1 ] 16.1 | 14.3
mALEX | 156 15. 6 15.2] 15.3 ] 15.3 ] 14.0 —
M B K| 15.5 17. 4 - — 15.9 | 14.5 —
Ned |1976.12. 1
vd 19 WmAMEK | 155 | 155 - ~ | 159] 138] -
M B X | 1564 20. 2 - — — 16.7 | 15.5
N5 |1977. 1.14
¢ mAOEBX | 15.4 15. 4 - - — 15.1 | 14.7
A AR, §5EEIHEROLRHATEE Th 2,

20

LT
18}

5
g 17F

]

16

.
1273 10 17 24 31 177 22 (H/B)
1976 1977

(20kg AS% 1444RHEME  WATIDALER 1976.12.1)

(20kg ASY  1444RMERE  WATOALEE1976.12. 1)

F21K WA EFOXKIKSHER BEA4)
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Fusarium roseum, Pythium sp. OEILIE T DFEREFEEIRITR LT,
RETHEME L CEEBICANBEL, ¥EL&B0 BE R EEE TSP TOEF I BLEX &
EE LT, DRPFE o7, CHIBERIRMGIEFTRED
WEHE D 1 X205k 0EL, EH. BESEZA REMSFEEFCMAohcHEELOND,
E L7 Pbkbro, RSOEFTREFTOEEINL
¥63% VEHIHREEETHEICETIRGIEFOLE
(X3 DEF) ;
£ EH KRR H 7 9
T HEEES B FHEOHBE RS EEHERK
4 (P=005)| ® ¥| oFwm
_ _ NYL—FT—20 75K 3HEWMD | 532089 om| 2.04#K *
Rhizopus arrhizus ;
cont 4.6+0.49 2.0 H
Fusarium. 7oscum Ny b=t T—20 T5f5H 3BWATF | 5.2+042 2.0 -
cont 4.7+0.37 2.0 H
Trichoderma viride NyL—bT-20 755K 3HBWM | 57043 2.0 -
cont 5.1%0.49 2.0 +
oo NYL— T 20 75&H 3R | 4.1£041 1.8 +
ythium sp. cont 2.2+0.36 1.2 H
w o m ~NyL—bT =20 756K 3HBWMFH | 5.9*0.41 2.0 Fus —
cont 4.8+0.36 2.0 Fys #
& Fus+ Fusarium BHE
H64Ek WMNOEFOESMEFEREEOLER
B . . T B ﬁﬁ*‘% ] im:
A BOF OAE o F % waw | L o %‘%‘ = jtm %é
. ~vv—1rT—-20 7.5f5M3 R | 3004 0% 0% | 86%08 | —
E R B g " 10450~ 300 0 0 |36.1+045]| —
1?7277'61257 3. ” 0.5 Bl 300 0 0.7 8.6+0.27 | —
4. & B " 300 0 7.0 124+0.74 | ~
I "¥u=+T =20 7.5f%H3 BRMY | 554 0 0 13.2+0.46 | —
1978. 1.30 |_2. ” 1050~ 611 0 0 13.5+0.43 | —
(320 8) 3, " 0.5 BHBHK 743 0 0 13.8+0.29 | -
4, M n 525 3.0 198 13.9+0.39 | +
I ~vu=1+T=20 7.545K3FWM | 702 0 2.4 | AEERR | -
1978. 4.12 | 2 ” 10fs4 ~ 773 0 0.6 DI +
( 392 8) 3. ” 0.5 % BHK 786 0 0.6 > 1o +
4. & = 758 7.1 3.3 +

MBTEMNE, EBFSH 2B D
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LN B,
3) T BB FORMER EEOAET

KT EFEEREEFE (1 »E2LE) LI
BORFE, AEXBIIITHELZNL-HHABKL
7o

ERFEBIUER

AT 1976 FEREF. K@Y I/ Y

EHME E L UBFORBSEY - &Rid L /- FA|
ER|ITE 3 AI6H IR, £3EHEK L, &
ST L TERISCIRER L1

HEFGE BN AA®RDL SEHHANOKR
et E L, CTHESIRLUBREERLBDE
BT, 2EMIiCERE. HERLHE. MEH.
EEABEEEAEL /S

LDFEREZFEMUARITRL I,

Wi L 7o B4E 3 HIiTRY L. 156°COZERNITHTE
U7-BFid. |G 276, 320 B LU 392HED
BETI., HEHRICELLECEESE. £5FR
HOREZMA T\, £FBICOERIIA OGN
ot BL, REFT 276 HEOBRBEX TR, B
Bk AR+aic kb, MEBEXOEL AR -
1o

Z %

REEFEZIR S EEREEICB 5 HBEEXD
FREEME) LA BAEIT, i BB FIcR g
FTAHEEERL, ThERBRWRN S EFERR
L7

B UORAGNBEOBEHAR L BEOBRN
Tid. BRNEREPCEFOENRELS, BF
EO3IBHEBLER LML /2o TOBEDEK
BER, —RiICERINS 0.5 BBEMKRE R
i, BF 1ke40 5 g 2 BE KRS LT, £k
R, KETRIEAMETEN3I~4 g THHBEYR
ICHBHSISNDT, 4 g BT ZIEREICT.5 KD
Wi &EEE LTHRE LIS

%ﬂﬂ@btﬁmm\éﬁ%ﬁwigFm%ﬁ
BOEEAINBEEHAONTVWEDT, RITH
HMFCcbEB L1, FMRITRLI-L DT, HE
HFOFK~NDRIEP. BeRETOHELHEK
3, HEYEEZETIERZENBEOHLTH 5,
LD & H1HT, RFTEFIIERICHRSEE
L. 8iToEnKkEict L TEELU LOMRER

Lo BFETR2~38IC1EOHEKTH S5
5., COREOBKIMBIRELEF LI ETSHE
LB,

CORFEDEBHIREVOERBIUVTFE
EREFEHE O, XV L — b T/KFOFI0 THRET L
12o DR, MBHBLUFEREICHLTES
PELREID, COMENINSILEFR LA
H o,

/. BHETHEMNICERE L, BHIAFHOR
K& B Rhizopus, Trichoderma. Fusarium
BEFICHL, BRRGTETFOBRHRICON
THHBKL

NV U= b TKRFOFI20D 7.5 A EF .
BOANOEEEIcEV T, Lil8REORE L]
ZiCMEIL, BE2ER,rE<. BITERICL S
MELOBETHD »72e LIchio T, ALtk 3
BrHELEBTHREMATNIE ORI R
BohsboLitFsns,

RHEROBMOEKERZE HOoBR LTS
BEiith s, NvL— b TR0, £—=4Kk
iR g ciod~x- & Hic, EERLESERAT
55, COENKEREICLD, BFREOEK
BlfRICL » THBYDROEBETH#E SRS, C
DT EE0.5BEMEREETBE LTHRE L7k
R, BOHBSRNSEON, EAGRICT LS BRI
ALNTihd otz

PILEDEZERDL S, COEFKRMTHER., BF
EREREIOL HA. BERICRK T SEHILG
RITH LTH DD TE THBRIIESE VL5,
ZOEHBEHMNEOL N EP—ER EHES
nd, DT L%, RERKOKDEER E THE)
Li D&l RITGEFRENE LK &E
B L TRIEROBENSNS, 2O EDDS
EHREDODITCT EMBHEESINIL, SHIRIN
AEfld A0, JHERBL, Z0O0M 3 [k
LTI LN/ S vB B EOBEN
J I WBERAIEL ., Thick B RN Lo EFE
EREIRMFOETROEL. 90.8% %L, 3
DIIKT 6.6 BOIKPAEHL L/ITTEFLE W, D
RIEERMN S, WFTOFEFOT < N BRIRI.
BRI o BHOMNEIN L, BEICEK
HEERFERADIT N ES—EREZEZ OND,



T - A B O R A REN N £ DOFBREN O X E IS ATF5

WA SHETOEROEFIC LD, WKADER o, LA, BEREMNEO-DIC HEIDOT
BHHND, L, BHOKBTICIERED L, HRORELIA, HOLEBHDDE X 3HANL
SR 1 ~ 2 »ARIIMERIOKZICE ED, T 5 b,
NICKDRFROEBT. L EFEESIEIR TR

1 Ik & 2 v ~ 7 8 NHE oy b3y T
2 = Y e oy N — 9 E R K v 7
3 z 7 v = = 10 1% J& ax
4 ¥ K ©®H O B 11 Rk vy X7
5 i’ & % 12 7 1 4 -
6 [ & % B 13 + y 2 -
7 Ny b3 v R T 14 it ®H 25

SR22K REFHEM O SR
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3. HEMMBORREEIMROER
a. BEBEIETUED KR
%R L - HEBEMOBEBIRIIBE22KICRL T,
COHEEBMIE. FEEREBFORERICEEL
T, BHORELESEE—BLTITH>LHEEL
7o BTORNISIBERBRK NS, OTRETRHEER
T, HDOBEMSBREINTHSBRICBXEIN,
®. OEFET. ODRATL—ENTH—F VIRIK
HZTF T 2BMICERPEFEINS, ODREHEN
TEHWEERBTSRE SN, ©@DEEREREKN
TEBRICLDETFDKERE LIk, @, G,
BEEHL. @T1R/20keICHE, TEIN D,
F o, AE L D AN IZIBORE TR
RIRDEBYDTH S, THbbH,
HHOBMA EEER|——[BERICE 2]
DRHE—E RE— [ BARA B — Rl

EE——tm &5,
b. Bk 2 KEBFHBHROEIL
BEMALIB L -HEETOKNER EEFTZEIG
BIEh . 2) BTl H, T, BEFE
HLIEBF460PDH>BI3FOMBEREETE
AEENTHE LERICOVLWTHENS,
1) BRicB 5 4£EHN
1976 % 2 A2THICAT AR L 14, #fiE
HAR T 2.400%8, i AT 500 FEIERE L 7o,
2EMicRAT LR, BEAR. BXMRB L
CEBREHOREZRD UM -1,
2) BRI T A4EFHKN
L DFERITEESRITRL 72,
LNtk 3 EEFIRMTBFEIREBEENEL
e B AHOER A T, EBDORE
BHONEMh-T,

HEEE MEMICLOMELEETONSVRLAE
T L PR B WA U A fER | HEE 2 2 B X +oiciF 3
BER EMIE O ¥ 4%
., HBEEs o f g BHER ZHEER | @ (P=0.05) (EW L)
' X % % % cm 54

1976 4E118 9

LA Ulamaz| 101 0 0 |100 11.2+40.4 | 2.1 -
WRAT i
i F3=vF
o YT mpmEr | 100 01270 | 73.0 | 10.2+06 | 2.1 H
2 b LR
1976 #E1

6#1ZA1H LB E | 100 0 0 {100 10.4+0.4 | 2.1 -
WA
[m] =
Gl 3= mpmEF| 141 | 0.5 | 167 | 828 | 120405 | 2.0 H
3 b LR
19774 1 1148 QTR E| 101 0| 04 | 996 | 107411 | 20 -
IRAH
88 b3=:
o IEVE | enmET | 124 0| 181 | 8.9 | 1.1+06 | 2.0 i
7 kb LR




B . A4+ BEEEORAEAEN FICE OPRET DL E LT 58178

| 5 K

1 3 BESEROFEERIET L SHMON TN
KERTHEHE I N BRICEREEBEDHEL—
ICEMT, KREE LOEERE TR M7
Hi%19504EC A o RBITRHNN, 1955 %
CAMERLS, X5 1970 ARBE HE, T
kg Hicftn, BEHRPEREE L THEEL-
7o

Kok U TREHEHER. HER. BE
HTRERET A0, ZOFEREBKHRTRAS
LSt ETHFOUBICH B, THHH, T
®%§Kﬁmén6ﬁﬁﬁﬁébfﬁﬁpéﬁx
UZDOMILGE, WIS EMMRIRETL D, .
LRI NORBER TREGHOSES, B
%K;56<9ﬁgﬁ§@¥m6®%ﬁﬁ®%&
BEMAONE L. AESFEMHETH B EE
MEOERIPHE L TEZA NS,

BRETLUAOZERE L THED S P, Xk

EEMENEZ OND, TNOLEERKBTT
THEDICEAALER., ZOHRERBOIERE
m%&t INPBERRELILATEFFERBENS,
B BRI A REHT T, AN L
THRTHILENDBEL. TOXEDP LD
Fusarium monili forme D&, BRI
ADHEE., X SIEBEPTOEBEDEARKDILL
ZABHTINDE, BEEGRINEHERT EH-0ITR
G4 K752 LIt kBLONUNERTEAEE L
B L, F0ITEI B 7205, £EHER
Snd, 2. B L R oniis -1,

1970 FER Y7 » S 2EMICER U /- 8% |
DICHOMBERBEE T, HROFEHEXE3LL
RU-7:bDT, BEARORBERMBICOKEI
HENH D EBBHONTL. TNIERETHR
TAHLET, BIt3I0KULEICOETEEND
b, BHAMOBERIIEROBHR & L NTHRIRIC
<, Y0 200 7 BETI. BEROKRKRIEFK
T2 EETFCcEON., BTEMBECESRLK
Bel18B, LIchi-T, AN ETFHETEE
FTOREEFOOBERBT NOEDLERIBTS L
0. TDREBFROBEORKRRICET 5,
HEFEIZY - T, EHDLTEHOVEESRET T30~

32°CIKH 2 ABMNE T &M, BEORBICHFHEL
TV bDEHEREIND, COLHINBHERG
EABLE, BRETOIBOTEELEEL D DO,
WRLULICETHEBORBENS KD ONSLDIEF D
1oHTh b,

HRICBY ABRPEOERICODNVTA L L, RE
BTicEi L BEBEFAOEOREIREHHT
B, BE2HBICHAER TS 2 ~3KET
Ao, 208%ICBLTE, HEilL 721083 ~XT
WWEENRD LN, TDOTEDLBEEENIC
LI amliNicB Y 2@BEROFEER (FR
M. £b o8, HBEHAEED 3. BLo®ERIC
L-TERHBH, 11.8~53.0% (EHRED)
ITHET B, &Ik IO TIE., BRI
DFEENH 510, BFOBBBEZHOHTEST
HEMO, BEKEFICHERTTET 2B20E
CREbDEHEIND, WALITGEWIG SR
B, BLXDPTHIET 2 bOPEFARABENGE <
15, E+hOBTFEHIL. BIRTRTFREDO /N
T HOTI, KTk 2 ERIIRDKRD T ruc kL
TPIEIN,

FNTEHRE» SR L BT EROEEA &
EHICHKRT 5. AREBEFRROWHADOERL
BICBELILOBERTAHDOBZNT Em 6,
BHEBEA (BE200%) FTRENEI D, £
BOXLY) > ORINBH 6D EHEINS,

BRBHORLBORABEROERBICDOWLT
HERicB 0TI, BFEE., MIEMLME. 5%
SEMmHEE, 18, 28, JERMBOERET
RERBABDOND, LichB-T, ERKXKHEFETE
B SO H LR ORFEH 3D 5 A 515,
HER. BEECEEL-EE. AETE&E
AMBHET 36D, RPORESHETS6D.,
EEBEFHHEL. DERELLE 5D, EER
BURRTI2DOENALND, 2. BlERKE
ARELEAONDSODGITII, ZEHTRRKEL
BT 56D bBDH LN,

C@;5aimm3w5@@ﬁ§mowf$<
H@%b@liﬁ?é&ﬂﬁﬁif%%%ﬂ@b
t&ﬁittwéww ﬁETMﬁmb HAO
Eab%ﬁgbfwaoxﬁ M$m§@&A%
SLOABH» S, MEEIERFO—KIIT. BKE.
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WiRE L0, aREESiICERT2CE, T
NEMOREERICE » THFER. ZEEH SO
BEic kA b EiEE L1,

LDEIRHEREIEIRREESUKBEHE
ELTOXRDGEPNEICHT 2EBIIKRD LS
Thb, 1HRAREE L TRER, 50. 5% &
WAL LRETR, NBIEIRLREES
DR E -7 BETH-T, TNRFEHRTOE
DI & B FEHBICHR T 254 D LAKEDOH
Vi3 B0, BINTHIE L REE & 78 - 7B R D
ML I RENK. RESEVLREKICEIA
W, BEELTIRHEERONRICLZbDEE
ZoNb, LirL. TKOWRTRFHRIIRKP
WANBEL LY, HEGBE N ENSFHEDET
DRDOND, HEBHERIURESRALTHE
BERZPMEERICIDREARBIICEE STV
D, BKRPIHKDBZL 105, T, I S5IKKEFE
REROSHTEALIR b BRE T 5 Lick ., B
DERDBH Y. TNPREBE~NDELRIRELS T
&& ESVWEEERETHEMROB T ICHEE
55,

RFIGICB T 505 RTFREE. AINbER
Hic@w o, BR. BRAKEERERINTWG
Vo TEb L, RAFERKICEBN S, 6. 8B&
CllmDB%EHTHE, HRREOKTIIZOR
B2 (RBDONLMY, e L., KREBET
LIEWIEEICKRICKEEE L/ BREH TS L,
JBE 6 mP\ L TEMRESI N, T/, B DK
Bh O EHORTFOGEER DI, R74FT
7 R IKBSTRIKE 12 -» THHE L. £ ORKS
KRAFBFEL . 2O En LRI IcBT 3%
fa-FmEud. lRodicithh b C EWHRI N,
oI, KIS RaF ORI HEPH T,
fa-FRRERE ki 1 BLLERET 5 &, ks
BricHB LT OBBEI N/, Lol E
R Bk & BEGRIRAE 100 % D&M T IC24 % 7213 4885
BELA®&, 8F/RB31IImOEAEITTHEFII
ﬁ?gumat°%£hcn%@ﬁt\éewﬁ
RARCE > THRAKDBBEBRE S NI, 74D
t. ABOMTHRKE PRI X 0 S s a A
FHREOLGREOBES EHMUL TV B T ENHS L

Ets ot

faFOHFE AR IclE LT, RkOKRBICH
Ak L7c o ERaFi3. ARSI O—EHs#E kb
KR LB &R EHKTIcEli+ 3, Lorl. C
NICL->TREL - BERCHERNRRFT 2H
ERBDOSNILD - T2, BBTRKRLBB2KE &
HICNE SN, RSN TR LETERDICRR
HoTcBHIKE, WHICL > TlRTFHBREKRDOH
ICEIET AT EZL SN 5,

%w65%%H&LTK<EMénfwt%§
Flid. EFETI3 1967 EiCEHME x0T,
COBE (19684F) o TAFITHIT TIIERER
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Studies on Epidemiology of BAKANAE—Disease of Rice Plant ‘and Improvement of Its
Control Method
Shigeru WATAMABE

Summary
In the present paper, The results of studies concerned with “Bakanai-disease” of rice caused
by Gibberelle fujikuroi were presented. It is constituted' mainly from following '3 items, (1)
voriation of disease occurrense with the difference of seedling raising methods of rice, (2) infection
or infestation of seeds in flowering stage on paddy field and infection of seedlings during raising
period by the pathogen liberated from inoculum sources, and (3) development of new conttol method
of the disease.

The disease showed a tendency to occur more severally when the rice seedlings were raised in
protected nursery bed than the one raised in old style flooded nursery and whén the seeds were sown
in highly denser rate than normal.

The rice seedlings grown in protected nursery bed were often infected by the disease, when the
contaminated soil by debris of diseased plant was used as bed soil.

The seedlings grown in box, which used for mechanical transplant to paddy field in Japan and has
inner size ; (88X 28X 3 cm) were inclined to be heavily infected compared with the ones raised in
protected nursery. The disease occurrence became more apparent with the increase of seeding rate
in box. [t was also induced by the particle size of soil covering the seed in box : more disease
was observed when large size of soil were applied as seed cover of the box.

The pathogen cold overwintered in the reaped disease plant under natural conditions for about 1
year. However, the macro - and micro - conidia of the pathogen inoculated into sterilized and non -

sterilized soil survived about 60 and 15 days, respectively.
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The healthy seedlings raised within 3 cm distance from a inoculum ( naturally infected seed )

were infected and incresed the number of diseased seedlings showing spinly growth or death, but

the ones raised 3~6cm from the inoculum were rarely infected in appearance until 20 days after
sowing,and most of then lighter symptoms by further incubation.

The infectibn and disease occurence was strongly influenced by the physical nature of covering
soil used for raising of seedrin box. It was heavier when the seedlings were raised under the cover
of granular soil and was lighter under fine soil. Conidia of the pathogen was found to move easily
through 3.5cm thick of granular soil covering, but difficult through fine soil covering of some thic
kness. Theinfecton of healthy seedlings by the pathogen originated from a inoculum was highest at 2
5°Cand followed by 20°C and 30°C. The optimum soil moisture content was 70 %.

In upland rice - nursery, most of the seedlings, which had been infected by the pathogen at sprouting
stage, incomplete leaf emergence stage, and 1~3 leaf stage, showed the typical symptoms. Some of
the seedlings, healthy in appearance, showed often the symptoms after transplant in paddy field.

The seedlings of . 4~ 5 leaf stage did not infected at all. Among the diseased seedlings showing
spindle symptoms in nursery bed or nursery box, some were killed in paddy field, and the others
recovered healthy appearance.

Spore dissemination from spore forming diseased rice plants was examined using spore ftraps.
None of the spores was trapped on sunny or cloudy day, but many on rainy day. The artificial wind
of welocity 5, 6, 8 and 11 m,“sec did not cause any dissemination from spore forming diseased
plant, even after incubation of the plant in a chambar of 100 % r.h. for 48 hours. The same
velocity of wind, however,caused spore dissemination in form of mist or aerosol, when the plant
was sprayed with water.

The conidia liberated easily from acervuli formed on diseased plant, when the plant was immersed
in water at least abowe 1 sec, but the number of then increased significantly after 5 sec immersion.

The frequency of isolation of Fusarium from seeds collected at 2 sampling plots were compared.
One of then sprayed with mercuric fungicide and the others with dust of Kasugamycin for control
of rice blast disease at 4kg,10a. The percentage of the former was lower than the latter.

The highest infection of seeds was obtained by mist inoculation of Conidia to head at heading
periodo, but often the periods it decrease gradually.

The treatment of rice seed at sprouting stage by Benomyl, Thiuram - Benomyl, and Thiuram -
Thiophanatemethyl has been recommended for control of Bakanai disease occurence in seedling

stage, but they caused often the chemical injury.



KL 4 x BEEROREEBICE DBREMR ONE B4 5057

The auther has developed new method to escape the chemical injury by applicating those fungicidis
to the seed befor seed soaking in water.

Although the three fuugicide are avaidable by dusting or immersing, but highly efficient disipfection
method was dem anded. For the purpose of mentioned above and of mass seed treatment, a disinfection
machine to treat automatically has been developed, by the machine 3 ml of Thiuram - Benomyl
( 7.5 doubles ) solution was sprayed to 100 g of seeds during their falling down from the seed

reservoir, [t'can treat 1~1.2 ton of seeds per 1 hour.





