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Aelebme ol 2ot REEY B4 Hypochnus
centrifugus(Léveillé) Tulasne o]g 0} 3o Corti-
cium o 2 AR Corticium centrifugus(Léveillé)
Bresadora 2 =3l v}r} B Corticium rolfsii(Sac-
cardo) Curuzi &2 FASEIT gon 1 REdffes
Sclerotium rolfsii Sacc. o] th, o] gL J R o 24
M=t WA BB 2 g 9o
EMHAA & Sclerotium rolfsii o] ka4 Qo] fi=
& 278 Southern blight e} L 23 ¢ v R 25
(Pl A ®el BRIE AR WY miEimd
BEeh, —RieR o] KRS MW Akl BA
Y B el W) Baeld B &
gl o] e BES Aelet 47E .

°of L #HA £Be] g SHL Q5] o Fof o]
of Bigk BRZE= o@ Wit TUiEEel St o W
HE R e B A ole] Hh i
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o] MLES Al BT % BRIA 2
Aoz dEA] goh. RsEpiel  Sclerotium rolfsii
oA HEUS st olAd kalA L s
Ik i dEdy AR & Eikel el A B
ZE 7= S Bk ERL EEE AY WS e
fliggel 2 BES T Wk AL Ao,

MR JERRETES] SEY BEE &tbel TRACRETUEM
7 ERE 7 T BHLE KTE ST 18 2 ol o,
EHE B B —Be ok, MBRESE SkAw
EEfTel7] el @l AT w015 Qa4
e mEFEE fshstes @il S o 2
oho wehd olal sl AL AM5 B iRl
A2 27 AL BET Yoloh. eHEmEE
A= oln] ole] LSt LAY 6 L8] lg)
PR A = ol & Hge] el gk, iy
RE L fE: A RS 9 Fifeldh. oy
BE oo BRI B BrAS Ealm gl

VB EHEE & iRl whe) R kol Y AT
o ©t& AR SRl HEE o] glopio 30 @ 0
ZalE & Pl giER Bw SmEe AT &
st eolut Fol= BERF FEMS AT Yok, wel
Al ol RS Bl Byl & WES F WikHe] =
Aoleh. ol B2 Wikl (KA A [HEE S = o)
ol BiRHie BS Loz G ol oF & ol
HFEET o] BWY HEMR Mt @R ERAR
BB Al e SEAREBNE, KA Pen-

il
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ot

icillium sp.ol (k3 S. rolfsii o) HBFRMEHE 2 A=
3 BB BEMS BRAR D BRMR AHDRE
BET sl et

0. B %2 =2

o] RIFE-2 18934 Rolfso] ka4 Ao = ks
Ho2A HAEMG 92 Smste 9 B oz} st
Rggel LRt Paintin'®e] ke fkelw YR
e 140 8o #H4:5b9] = Bateman 5.8 19314F
7hA 189 Y FEE #E T BAAA HfEAA
wEE FEE AAMEY 126, BREY 7S, &S
175, BUHMY o3/, B# 38, MoKk 474, %0 8
TE BT 8478 ol2m 3t zEl v MRS golA B
# A& 27 1148 Hoju}, ™

S. rolfsii o] MFUERA [ WO Wb
Higgins'™ = 7349 3524} Czapek j#5o] v+ Richard g
ZE o] &Y LAt e ARG A & BRI
BRIl F2 9k peprono]i} egg albumine]
JREo] Wins d BAEE Y BRI £35S
UEa, F s 2 FEEAHelt  beef-extract-
pepton-broth ] A} Z3fs] elx EERsIA Rebohe A
= #iEag vk vk FEMKS] pepton o]} egg alb-
umin Bk-S gk AL o1 F Bk 4¥e] RAsT:
Bhol Al S. rolfsii #3%e) ghiyHol LETL whith o
b4l AES EHi= s peptonoltl egg albumin & ¥R
e KR WA= AR BRd dolth 1
# Lyle®®2 vitamin & @HMstE 24 5224 Y
¥ Rohslglch. 2 BRTSE #kel4 o
51k kiG]l BR4ER ¥ BEEME
< ERsIY &S WIAs]) stgich 46 FAIEREH
(Potato dextrose agar) vk ool HE{IE B5Hy b A Bk
+ TIRGEHA] #3tE 9B+ 1 E#He thiamine & #¥
BatrrA wd ES MREIA

R ZFFE REHA WY Higgins'™®9 B3
1= o B0l HEaEio]l )} ammonium S ZBEA FIAE
A RS KERFO A = g, dextrose, Hikp, SLYE.
glyceline o FL{Esl glyceline & Bo Ao 714 TE
T AYE HH aEla WEES RIREY AF
Kiid] F gesEel ek stgleh. & = o] W #E
e —fyes Fac pHrb w5 &v B A
pepton off 4} gk wu]o}o} fEERe] ApRE A R Al BEE
of &7 HEoR, Rkibipe Meld e B
EE ETFAA s sy o

thiamine

FEEY EEMRA Esl s B A= ge
4 ol =d Riutsk Lyle®® 2 thiamine &, Henis 5
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ol v WAL MRS BEAY E R FERERE
o AR oA N HIEE Yod)s] o Folzt
sgleh,. 2l WY B4R EAEE anks
Bop 8 T A del v BREE BEBEAET
A BB HEw BTESS Wy 9w
Hre iR WEMES REYSREDT AT QST W
&k ot

E!"%ﬂ‘ﬁgl FEEARL Henis 576 kel ¥ FHed

2ES o] BESY 3R ESsld wii(Phase 1)E
HEGE] RS = R, 258 (phase 1)E BHo)
o] dpsarlel Este] EE{ES] H R, RURE
(phase [)& melanin 37T BSR4 SR © B
Mz Eostid o

WS —MY WMABEA B EHEE dehie
o} Togashi®?2] manual o
©] BzBk 65~66°Col A 4 BEML, 90~91°CelA] 40 e,
BE 60°~61°C ol A 20 4ol st ok, Zinnia strain
2 5k 55°C, 1 EERECl, AKEARHE No.2 9 WL 40
“Cel4l 78, 500Ce}4 18, 60°ColA 1054 3E
et oh . fegdshan gleh, 2t EEY AFhE £R
A4 104EH, BFidlME 5~6 M ABFEYE e T
&= ook S0 SH 3232 18 B B Ao] HEDC] ¢
it MRS MRSl A Bkl oS ZEEsht
e ~10°C 48 M= & A de M|E=E gl
q" 18)

SRR B [3s) 4 = Bateman 399 W 1 —if
¢ w8 Zoh 25 BEEC KelA £ER polygal-
acturonase = calcium pectate & ARG EYE = g
ok oxalate ion & FEETAA L MASEA delrte
Ao® S rolfsiio] {3 oxallic acid EFE-L fHNEES
calcium pectate ¢ A] EEALS [EiEe
polygalacturonase {Etkdl BEE&Y WHMEHESLS BE#Eslg
HFEBAA pectin WHE BWS! FEAES o
polygalacturonase & oxalic acid &8 #HiEEL S.
rolfsiio] 4R WG SHYL WHEE dodle %
3 EEY S vy vh. & BEPE Corticium rolfsii
o] BEEEH R {5; pH &Ml endo-polygalacturonase &
AERYe e RS

R L] mipBRel S rolfsi (99 £HRE,
& ATEHlel BT Bt woh, Boyd £98 Fat
239 B aFF dv i@%kﬁ%&t’ S. rol f5ii 9
HRERE HEMHLE METS R ik 5
= ARREOEM 18EDY BHEE 18 2 28 BB #
PRI o] WO AFE WHlsh BEER 38 A4

#:3m white clover strain

: e
calcium &

 WHERl REEA ERR 20158 \Higw
£HS %40 (g A& wien Mixon 598
WHLHANA T2, 2%, 44, Sr+, 2 99
%9 mEmTTe S rolfszzb} Trichoderma #HY £7%
& HWEIAZE o EEERE BT Eee] 24 B gl
T HALEAA = AH BN Hine £ ERwmEs
ol 27w WEFHEE HHAZA R = SESER &
BE ARSI EEEAA s RESeR fEAsh
B A = MEe R (FRY e @S gu.®
JiEE BRIEA BB R EmEd wEk ol E
s BRI Bk BT HEESE Bk o
S. rolfsiiel] ¥ BEL Wik #ENT atrazine,
fluometuron, trifuralin @ thiram® dipyridyl 9 toluid-
atrazine®'?, dimethyl sulfoxide®® paraquat®®
® trifluralin® 5 Q8] KED FEEHEANA Y S, rolfsii
o BALER W HEEERS HEEdE = olegd &
BHEHY Y $A R el €4 RAEdEY
= S.rolfsii o HEBMAE BEE F2 A

inel®,

AR AR

1. EREE: 2ESR HREEEY 59 (Magnolia
kobus DC.) F5iol4] 1958¢Est 19694« rhEst

Sclerotinm rolfsii Sacc.-& $#55Vslg Tl HEEEHRE]
ER, Bk BHKd BT mBAA R wsE A
7Bl A= hEE HRstg

2. SRS . BFES HER
BWEER A x B8 £EEEEAY
Penicillium sp. 3ZEEU8HC) WHAERE ¥ BEBR »
A= W WY BHYAE glucose-asparagine 553
WOL ARt ot EEAR =eb ol REEA &
B ohE RERC Y SRR REAA
Ry v RFFIV ERFS HREAw HE
S vk, EREEE RRAL® A7l BRS 1.5%% N
sto] FEetglch. gl WE-L 15Lb. A4 I59H &
BRI oH & 25 HEW Ee Fredch

3. RIS ¢ 7R B (Potato dextrose agar; PDA)
Lol HRE RREE(BR)IY S BAYUAE B8
s, REEEL £ nmEE AL 2 EHE
AE 3@ Bkl REEK LA EEY BRAE
RET g SR ok BADRS ERe) AT &
gem petri dishof] PDAE # 0.5mm FA = Lejgx
dhilell Be BiEstY 27°C o) 4] 8384171 o3 dish /3
Bell 27 f, BHY B84 smmEHoE

Ehdk o

u
vitamin %

RES BE

PDA & ¥4 9 EaA& #Rada. x%59
B glof4l BADAS HAY Wbt REAEHS
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MY HB ol AE#RE RES] d8gn —wa
WY AR B3 ZRE JMALGS 2 ol By
By %ol ¥okr] wl-Fol gl v

4. BRAE: EES> 2T 28°Co FilsA6 A
HEstg on iR AMYe wel HEpS BY Rmuet
gk BRI sl WALERS B
T"oR £4% FEslch. B WiBEEEL 100ml Erlen-
myer flask o] BWEES 50ml4 4iEste Easlga
Pl 50ml o BRERW S XL WfEste 3Ed
Petri dish o] pe] EbAl A4l #5819 o)

5. ELEC| AR : Wk EEECV WY ML
< 2T 254 BEYEL JiEstd FExsld o Bay
HYE-L sieve crusible 2 JERIstS FRIEAKR 3@ #%
BES EHEAZ L FEME Fel 80~90°C ol A 48
~72 Belh] BIRAZ Bk vhgo] desiceator o] $A 24 B
B FEHEA A Fiastgich, BEi%e B ke BRE R
+ AAER Fof Rol FRMidl T B = po
Jiike ® @iGEsry o},

#E S 3KELR AP 2 FIRES Fiyetd
FiRske oF.

. BERER

$1. SEEEKE 2B
1. #EHh Fol H

Fl— EHRdA B4 Bkos L fgsuEst 5
Eel ZrERtRe] i bS] WABERBE Bol apEme
22 she 2fEY S BET 5 A 2@y ®
o MRES &ed vd o83l 2, PDA Cz-
apek’s agaro] SlolAl %5 1L GEAEAY Bige] K
Ree] Kb 2R REFslg e, Aftmmes 41
Tt FoRL BEOHE 145 2R} gl BRI
sk7] eleslont EHel kS o] petri dish ] Jghge)
e A BE 2R mENdTh W H1Re Sk
B el st mimel £Rel Helgdew
g2 1 Mol Hele] FHERY el By
I3 ARe]l ROLARISIEE. Il 1A ERE
e ob7k WS H 5ok

2. ABEAMO HERR

AR ol MBBES I T RHMe B
F+ Wee —Hikom wol FIEsIL glch. Epps
T BE® Wk S, rolfsii Sace.d] EREES MR
b, (#5252 Pellicularia filamentosa 9} ks
WES RES AR ol ke #Ag . Sy
oAl rEER Witk M-1, M-2, M-3, M-4 9} §-5}( Yucca
recurvifolia)sl 4| HET Bk Y PDA Tiol -+

Foz HE BIGEEAA MERSS Whd 2 $1
& Table 13} Zeh, & FBgol golAl M-1, M-49
M-2, M-3, YR+ B4 #EHE 94 MEsE
B3 ot ke ARG g M-1, M+
e Lshte WBES BhoE 47900 M-2, M-3,
Y& K Blel BRE LK BRI o
R 3l Ao)e]l EAR 5 @AY SRENRS 28
22 vET JddEs HIES M-1, M4olx HoRt
2 M-2, M-3, Y=A [ ke EARETER
2 S g2 MY Bos —#skg o

Table 1. Aversion phenomenon between the isolates
of Sclerotium rolfsii Sacc. isolated from

Magnolia kobus and Yucca recurvifolia.

Isolates M-1 M-4 M-2 M-3 e
M-1 - - =- —+ —+
M-4 — — - -+ —+
M-2 + + — - —
M-3 + —+- — - —

Y + + — — —

* 4 aversion
-- no aversion

3. mE

fE2d 144 ERFEAREE 25-35cm)e}  ofg}
AoFAR (HR 30-40cm)& EEste KELS 644
ob7bA ok 3744 K 2lcm gl FEo| BiEste BEAY
ohE sl 2 F(EVED A Lol (BXHR)I= %
Eo sty F& Aol 5K BT #2% AL
EEYE 8%, Lol A¥o] 43 RET ZE XEE
644 fitilstgl o, HHES PDA 3 HEH H&AA
H#ER< 13Ed & 9omql petri dish 1/2 &% #X
s g et el EU1U T M L £S5
BokE ohg ZmRe 2 B KER T BHREFY
el T2 2 BBE AL FH-e 18f%, ot
Aot 1S} 2, Fak Sol: 1H#d £& &
25 AESG . R tEe) BY BER &
H 1M #kgles] HREE B4 4 PDA F&
£ £ A Hde o B B—3 EEE . R
B FHREL FHI ok ke ddAE &
28°Colgla F3} 2ol geAl = # 20°Colgl el
BAIE 24 BpRfE WA S Tl T EFTIY A&kt
7k #FRE VbS] MRS T Beae WA
= I eR 2 BAdE MER BRI BEstd
e E71 WEel BHEAD Ead gedAL 3H

— 108 —



Lable 2.
Magnolia kobus.

Comparison of the pathogenecity of two types of Sclerotium rolfsii isolated from

type-1 type-2

Host plants No. of plants — o o1 No. of  No. of
tested plants plants % killed plants plants 9% killed

infected killed infected  killed
Magnolia kobus 12 12 12 100.0 12 12 100.0
Robinia pseudoacasia 8 8 7 88.8 8 8 100.0
Glycine max 16 16 4 25.0 16 10 - 62.5
Cucumis saticus 16 4 3 25.0 12 1 91.5

) BE HRiEsh Zmetsl iAfeskgl ot ofvhAl okl 9l 1. ERE

ol Al JRFE] ®A FERHTLE] 7R+ vl W BFH
< makgivh oM H REEES WAL olvtm Y
KRELZ Friobul HES BBl 28317 = Fo] of
Ut Add e, F& B 1~2 B 25°C ik &/
@elgl ot athe KiEel MTale A LHol
Tsat Belgl £ 2Mgne 2 el wotch

Table 20 A 2x ulel o] FHEE H18l 28
o Bad 100%9 WEHRS A o} opFhA ek
E1H 89%, HE2M 100%24 FWEMA ZER7) %
HQow Tx 1A 25%, H2H 62.5%, Lole &
13 25%, 2% 91.6% =24 Ty 2R/ BEdA
123

(2. BEEN REREO| HRER ¥ BEETAKH QR

_E ﬂ%gzs)

Eipel B REES SEFRES BES 2A B
sy Ao del deEAl #reldh el oA £
S. rolfsii 8] Ao # AL P Y #Héc B
e, 2Elze gEAEY BEMNd £RFEA
®e FEiNH S BB o9 BERAR U BBl H
ZREIL RERS PEE in vitro o 4] RS e

223zt NO,-N 0. 24 KNO,, NaNQ,, Ca(NO,),,
NH,-N 2 2.4 NH,CI, (NH,),S0,, (NH,),HPO,, ##%

Z=E e A JR¥E, acetamide, glycine, ammonium acetate,

thiamine

ammonium tartrate, asparagine, NO,-N o 24 KNO;,
NaNQ,, NH~N s} NO;-N & 3t#st= NHNO;, F 15
S gLEets o
BSEE - B EA glucose, xylose, HilEfieA &
W, LI R, s WERERS, Bt
A :"EM] 8 5 7HEe fEd e

gERsel REFOI Y EREE T EitE LR
é?ﬂi“% 1 REEEHEA 54 REAA FRS

A= B pHE: 25 6.4 = WIFSg T BEEES
WS EAsS

ZRFEL2A 14 ERMLAY] BERERC 9
L WS WET SR Table 33 gel, Table 36
Al B uhehzbe] HREFB(LEWL BRY Wik M
thalol Zfie s o FUMZRe] obF uhgteh.  cub
acetamide &} NaNQ, 7} %4 28mg, NH,NO; -7} 24mg

2 &4 FAD B 2 pse sle Ad FERA 23
2 NO,-N ¢l KNO, & 23 %wal a3k 29

v} o]7]d thiamine 107/ 7} HmEw T ERE 24
delzch. (Table 4) B thiamine o] ¥jn== %34
ddl= AY FIHER ZYE EFba&hEol & FA
el g glycine, KNO,, NaNO; = thiamine &

Hind = Azl Fdx RE: FHEEY
Table 3. Effects of various nitrogen sources on the
mycelial growth of Sclerotium rolfsii for

5 days, and on the change of pH of cul-
tural solution.

Nitrogen Mycelial dry pH of cultural
sources weight (mg) filtrate *
acetamide 37 3.1
glycine 18 3.8
ammonium tartrate 4.7
asparagine 5.1
ammonium acetate 5.8
urea 2 7.2
NaNO, 28 3.7
Ca(NO,), 11 3.3
KNO, 11 5.5
NH,C! 18 3.2
(NH,),S0, 9 3.6
(NH,),HPO, 5 5.5
NH,NO, 13 3.7
KNO, 0 6.5

*Original pH of cultural solution was 6. 4.
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Table 4. Effects of nitrogen sources on the mycelial
growth of Sclerotium rolfsii for 5 days,
and on the change of pH of cultural solu-
tions, when thiamine hydrochloride 107/
was added in the basal medium.

Nitrogen Myeceljal dry pH of cultural
sources weight (mg) filtrate*
glycine 26 3.6
urea 74 3.83
asparagine 114 3.12
KNO, 43 2.81
NaNO, 40 2.8
(NH),S0, 134 2.45
(NH,) .HPO, 114 2.72
NHNO, 143 2.5
NH,CI 138 2.5
KNO, 0 6.32

*QOriginal pH of cultural solution was 6. 4.
KNO, & -8 #m= A Eatglich, 8 ¥3e oH
TR 6.4 2 RS Aol BiMARe wer dolal

100

O Sclerotial dry weight

B nunbo of sclerotia

<
(=]
Y

.
o
¥

sclerotial dry weight (mg)

v thiamine fEF e & 2.9 #&{kige] Felsix &
gtk 2y oF% B 2455 TFrE o Lk Wgsh
A ok, wEtA WRIE RS BIER @l pH
7F 3.0—2.5 7R = A TEA R 28 e g}
Bk sl sl A& Emsla 9ot

T BRI el A& thiamine o] Hins < &
B A2EA A HiZel 23 WA %3tet thiamine
207/ & wmslw FiglelA 2E upe}l o] NaNO,,
KNO, & g4t 2E04 BRE Q26 KNO, & wj&
3t NO-NE7F $3t o8 HH#fEzEHol=] NH,-Nd]
Al ofzk el vk 2 FigeE#ke amm-
onium acetate ol gl oI A} = BBEIE] s gk

HEEEHS glucose & oL 2 RFULAHE T WEL
Z A Z 2 719 thiamine 107/l 5 #FiuA#A pH
6.4 2 FEMASH L. £Ee] ¥HR=E thiamine L5 m
FLE- fREshe] SIS ok

# R (Table 5)1= thiamine & ¥Emslx &8 B8
glucose, ZEZFH, Wi 2 BifelA E7ke) BR4Ro)

gl Hfl xylose, gl Zeldgle] gloldi= 2

number of sclerotia

20 |

10 F

0

. g
g £ 2 £ o o) &
T E¢ 8 £ o o003 O -SSR
E 38 ¢ 8§52 g o S o ; aR g S @
3 E S & £ 8 a ] 74 Z @] % L = s = <
s i L EfE 5 2 ¢z £ 2 OE 5 3 7
s 2= g 8% = 4 8 ¥ v 7z 4 v A
Fig. 1 Effects of the nitrogen sources on the sclerotial production of Sclerotium rolfsii

for 15 days, when thiamine hydrochloride 20r// was added in the medium.
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Table 5. The effects of carbon sources upon the mycelial growth and sclerotial production of
Sclerotium rolfsii, and upon the change of pH of cultural solution, when the fungus
was grown with or without thiamine 107/L.

dry Wt.(g) of mycelia

dry Wt.(g) of sclerotia

pH of cultural filtrate

Carbon sources

with without with without with without

thiamine thiamine thiamine thiamine thiamine thiamine
glucose 163 24 49 0 2.7 3.1
xylose 3 1 12 0 4.4 4.7
maltose 64 14 51 0 3.2 3.4
lactose 0 0 0 0 6.3 6.3
saccharose 151 21 53 0 2.7 3.4
starch 67 13 53 0 2.9 8.4
glyceline 0 0 1 0 6.3 6.3

d g9, 2t thiamine 107/7 7% Fin=E -8 58
glucose o} HEE AL THT BEHRERS Jede &
% 163mg & 151mg 2 ZpBrF Sk, EIFERs B
Ze)AE 60—70mg BERA 27 BkaRe] Bk
skoreh, e} xylose, 4L, TE)AlwliEe) A& thiam-
ine o Fne) = EFsba 23 4RaA @3k

260° - ;

T T
glucose 40g/
I - . 7
o L —
. . 4
| glucose 30g/1
1
L . J—— J
.
240 P

myg'vlial le'.y W('Ij{}l[ ()

glucose10g/'1

2 e e
. —

-glucose 571

SR A - e i
0 0.5 1 2 3 4
NH,NO; ghl

Fif. 2. The effect of C/N ratio on the mycelial
growth of S. rolfsii for 7 days, when
thiamine hydrochloride 207/l was added
in the basal medium.

B+ BERERA o4 ERERAE 2E AEE
il 2ENA BEUERS 1Y glucose, B
IERE, ERE, B4l 60mg R4S Az A slsg
BipE-S B xylose o ajAlele] glejAle Sl
o}

S. rolfsii o] EhaARd A€ KEEHY BEL 2

180 + -

163

110

120 P K
~ glucose 205!
Z 100
- i
Rt
_‘; - L]
z & -
=
= .
r
T oo . -
e glucose 1031
= Sm—
19 —. i
. glucose 5g.f \
.
a3 — S
- N
> 'y 2, 1 1
c 0.5 .0 L2 15 2.0 ° 2.5

NHXNO, ¢/t

Fig. 3. The effect of C/N ratio on the sclerotial
production of S. rolfsii for 15 days, when
thiamine hydrochloride 207/ was added
in the basal medium.

— 111 —



FRE Zol thiamine o] FHME A gow A Fime
A Fdhd thiamine o] ¥Eing 1Mo = glucose 9 ek
ol 7b% & FIM=E g on) hgo BT BB JHo)
et xylose, #7%, 2] Aal-&  thiamine o] fpgEstch
FEAE AY T2 28 HELA 2aoE A0 WA
3 Hald

3. C/Nz=

PN #io] thiamine 20r// & RNt ol9 REE
s EREE &% Fig. 29 7o) 3he) st #£2 NH,
NO; o] —@stadl glucose o] #Bindte] =el HpRE
= st ok, =3 EEBR(Fig3)d g4 glu-
cose 7k 3Ensl" @8 WK R FWetA WA s}
© BRE A% 8 glucose fEo] 5g/l, 10g/l, 20g
/bel HEB 3% NHNO; 0.5g/0 ol A 85 Bl e
Hel Fglov 2P belAde BWRAEDL Gl pEe
E EEPRE AT BREES GfkEE o kB
of JWRE #olgich

§3. vitamin ¥g2»

thiamine o] BIfS £% ] LEslthE Ao] Schopfer
93 ell A A Zw= BiEs] B sk BEY AEE
24 vitamino] R BRASF o] o] eh, o
2l}b S, rolfsii 9 vitamin 519) FRGRe B Hegds
= A= g,

PERAEE - Sclerotium rolfsii Sace. 4% 1 EIEE,
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% KEWow g}
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Fig. 4. Effect of thiamine concentrations on the
mycelial growth of §. rolfsii for 5 days
at 28°C.
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T BREME 19mg 24 A9 ARo] glglet thiam-
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ol Wi W3l 1507/l A 2Tmg 24 A9 &
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ine o4& H:fkol Fghonl KNOyol A& &2 gkgte}.
NH,NO, 1} (NH,);SO, %= thiamine 20;/0 o] 4] HEse
o] #% 149mg, 144mg 2 °F = B RAERE] Hinst
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Fig. 5. Effect of nitrogen sources and thiamine

concentrations on the mycelial growth of
S. rolfsii for 5 days at 28°C.
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Fig. 6. Effect of nitrogen sources and thiamine
concentrations on the sclerotial production
of S. rolfsii for 15 days at 28°C
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(Fig.6)& 2m BRAEREC 7P ARIAE KNOE
9 thiamine 8~127/l6)4 EEHEHPHE (68~68.5
mg)& B9 Katel By ERAEREC BEFIH
(NH),S0, o) g oA A ggEakel 744 ok, (NHp,
SO, 9} asparagine 29 thiamine (£} EA A = FAEH
ol @t

3. Nicotinic acid 2| &

HEEES] asparagine & (NH),S0, & A7
thiamine 107/l 9} FFEi%REES nicotinic acid & ¥Ringk
WERE o] RAWRS HEsle TiEEstd o, Nicotinic
acid BB O 2E BEORAER B EEER AY ofw
7 919l o} thiamine 3} nicotinic acid &} B&RM
& ¥E# Fig.7z} zrol thiamine 107/! BIRIRINEES) B
#5% 208mg old] nicotinic acid Tmg/! BE&FIE A A
%5 ghnste] 242mg o] #ApE-E epliglen 2 L
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HolA &= FHA-E B F3vh. E FHERES 14

) | S T T T R
250 |
. 4
“o b —_—
20 p \\\ 4
tmycelia o
20 |
@ R
E o 7
Y | i
B a0
=z
= 190 I
o
e~

0 L
39 r.\_. .

scleratis E

20)

) > 4

nicotinic acid mg/l

Fig. 7. Effect of nicotinic acid concentrations
and thiamine 107/ on the mycelial gro-
wth and sclerotial production of S. rolfsii
for 7 days and 15 days, respectively.

nicotinic acid BHEGMENA & £3 EiZol WRAA
ots Bk obel WARARE oM HEste A
b &8 ARER G o FEERe = FbEm
S fEs] 2 ¥olglvl. =@ thiamine 10,/ 9)9) B
SEMEA AL Bkl kS 7] & skt nicotinic acid
o) Win 9 OEel RARYlel nicotinic acid & B -
WES wEPHRE BEL + A
4. Pyridoxine, biotin = inositol o] &

R A glucose-asparagine F5ihel o] o ERIE
4 (NH).SO, = U3t #5 2 8-S FAsle W#Est
BRE L5 ER ARNVGHED) B K58

DOl obFA WRE dElA ggeh EALRS F
E Lo A 28 @Bl BEed gam wHA

SRk o 2 HEEeA KnERE S wek MRE ol
5. %% vitamin o| BAFMI ERER ¥ B
el nlxl= &

el WA BEFo= @B R
vitamin 2 thiamine hydrochloride 127//, biotin 57/1,
pyridoxine hydrochloride 107//, inositol 5mg/l & fH&
ske] sk ok, Table.6o] FoRdt HRE HEA 4
f18) vitamin i SUEHO 2 Bk R
(125.7mg) 9 BEEWK (A3.3mg)d] 7 {RHERISL 2
B2 2R a biotin, pyridoxine, inositol -2 F8 3k %)
271 glgd et thiamine~+pyridoxine,

thiamine-inositol,

thiamine o]

thiamine—biotin,

thiamine-+biotin+pyridoxine, thia-
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Table 6. Effect of vitamins on the mycelial growth
and the sclerotial production of S. rolfsii
for 5 and 15 days, respectively.

dry weight**(mg)  pH of
Vitamins* _ — cultural
mycelia sclerotia filtrate
vitamin-free 1.0 1.0 5.5
thiamine(thia.) 125.7 43.3 2.7
biotin (bio.) 3.0 0 4.7
pyridoxine (pyri.) 2.3 0 4.3
inositoi (ino.) 2.7 0 4.6
thia.-+bio. 88.3 52.3 2.6
thia.—pyri. 126.0 60.8 2.7
thia.-+ino. 120.7 58.6 3.1
bio.4ino. 1.3 0 5.6
bio.—+pyri. 2.7 0 4.6
pyri.--ino. 1.3 0 4.3
thia.--bio.+-pyri. 124.0 60.5 2.5
thia.+bio.—+ino. 103.7 59.0 2.6
bio.+pyri.-+ino. 4.0 0 4.0
thia.+bio.--pyri.-+ino. 130.0 48.5 2.5

#Amounts of vitamins added in basal solution per 1 are;
thiamine hydrochloride 127 biotin 37 pyridoxine hydr-
ochloride 107 and inositol 5mg

**Average of 9 flasks for mycelia and 9 petri plates for

mine—+biotin-inositol @ thiamine-biotin-+pyridoxine
EY BRERES
biotin-inositol B [p4lstns £E 2T thiamine B
AEe v el gl o) B E S thiamine B E ¥ o}
2359 et

4. Penicillium sp. ¥E5E%0 BREE Y EEY

ROl olXi= 28O

Vitamin 9] TEge Al Sclerotium rolfsii Sacc. &) B
SHERT BEUR EEve 2 thiamine o] MEEsith
RS BAEd 9o o JIRBRHA thiamine
hydrochloride & ¥Einsl=] &-& &SEEHE Lol FEYEEo
2 BAZ Penicillium BEo] £ 9= WiralA =
v R A WEEEel RS B okl o
B BEdte]l Penicillium B9 P8 over-crossing 5}
& Penicillium B4 BBA 7)1 2 FFEENA o] 4
Fzo] EEAA = B HRAsA S, oJRAL Pen-
icillium sp. 7} S. rolfsit & BAENALE BEER
o HHT BFE AEst A HelH o
BF7t Penicillium sp. o fHEERAA mad ke

thiamine-+biotin [} thiamine+

9l 8.0
AT

Edele Aol el S rolfsii 8 Penicillium 85
o) GRS TR SES 2o £ 4 goh. & TR

& Penicillium 3508 £ RER
Bael Al B}8l thiamine 91 %] o}uy=wl o

3F7F vitamin B

LS e om

sclerotia. FFQA & 3] 7] Y ske] BETE Ao ot
' 1. cultural filtrate
distilled at pH 7.0
i) 1)
neutral distillate 2. residue
3. volatile substance vapor-distilled
fraction at pH 1.5
4
ether-extracted residue
succesively in | - -
acid-phase for I 4. volatile acid
40 hrs. ; fraction
! !
extractive residue
5. ether-soluble organic 6. ether-insoluble
acid fraction | substance fraction
Y
| |
cation exchange resin anion exchange resin
| [
: l l s !
| 8. cation-adsorbed 7. cation-unadsorb. | 10. anion-adsorbed 9. anjon-unadsorbed
substance substance substauce substance
fraction fraction ’ fraction fraction

Fig. 8 Fractionation of cultural filtrate produced by Penicillium sp. No.2 from basal medium.
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HPEL 5 asparagine & NH,NO, 2 1. ZF 59
RS BT e RSt mERENY pH
5.4 2 FWIEsY on HRES Sclerotium rolfsii 451
E, WEES BSOS #R. Penicillium
sp. No.2 & TIBRZE FBH@o =4 19734 3H FuEst
o] PDA ) BEERET Zolvh

Penicillizm 35350 BB : HEEEw 173 200ml
4 500ml % Erlenmyer flask 5{@d] 4ste] 121°C 15
S HERET thf PDAREAA 27°Cdl4 3B
724 7) Penicillium sp. No.2 9] Ja 72 st} 27°C
of 7THR FEFEAA . ol Y FIWEES
A9 Heof BT/ SR MR & Wik= R
Bste BEiS wEla s R & Us IxE
FRIERE nste] ESEERI = S5t

Penicillivm $5355%0) S8 : aame Fig8sh 7
< B e s FEstd 10EY S3E wEe ftRs)
vt oldl MRl sotmliolgloms & 4FlY KR
SEE FEEL -3 Kige] H =2 EURIS o

o LAHUAIRIE £ cation TTHHAF = A Ambelite IR
~120 H* iz} Dowex 50W — X8 H*El 2 7}x] #-2-, anion
ZEHE 24 Ambelite IRA—400 3+ Dowex 1—-X4 2
X5 A .

Cation Z#a#ifirel it 4N HCI 10 3R o= 3
[ JEigEste] H' RO 2 abE of F53] 2 REKEKR
kst AR 1.5cm Zo] 40cm & Column ¢} 30cm 75
A L 2 REWARE WA Clm o] iglislA] &
W 7hA] BRI A oh EEES EEA . RELe
imi/min 0.2 FHEHsIGY L. B e 2 REEA
E okl HAA A BEWE ctifs]l Hel Bol-2adius
IR ofe s i oh4] columng IN ammonia
water 200ml 2 elution A| A cation BF 5oz 4
e},

thiamine ©] #H : thiamine 3} paraaminoacetophen-
on 9 diazo [ZJE Bl Prebluda Mc Collum KIED-& FIF
o] EMRYSZ HEste o

OFa|:-EEe] SY#F*® : cation ZWHMFR AT HH-E 45°C
olA # 10ml=HA FWERGESE oA 3mld [FAE
pH 9.2 NaHNO,;—NaCO; BE%-2 M3t b 4] ok
7+ B#EEY 2.4-dinitrofluorobenzene (FDNB)-S- gk
th-g 40°C EEAHA A 80 51 Bl RIEAA . %
#% BT FDNB E ether & i B%stx HCIS
et BRS oz ¥ vlf 5ml9 ether = 5[
#iHiste] DNP-amino acid B 1l tl. ether [ 2 XK@
S &% Vsl BEEB-S Watman No.1 paper o 4] 2
Ko s BESIA . BHAE —ZK BB n-butanol

-0.9% NH, ¥ (butanol =+ [F%9 0.1%(wt) ammonia
KE BEEAT EEWS, 2%EMd 1.5M Phos-
phate buffer & {FHsIg v}, obrl fhe] mEEZ-S DND-
obml =EAELES S BMA A 1784 ok

Ot =B RAN¥EEE : NHNO, 1.212¢ & Hhngt g
Bedhol obvl xRS 1o/l ¥EMnste] pH 5.4 2 BIE <}
& EiEo R HEslgch  ofn| :ERS HPBE EAE
U B felel xRS 1/l B S5

Penicillium B3R 4-8ld) HWaE T gdAdx=
10 B8 449 ROES BEWNY K4ES H—t
A HEE ERSH - BERR oA i 20ml
WIEA A EAERe 7b4 F%7 AEd  EEA K
SrEro] o] BHES MRS =S EMERHN 50ml e &E
AR whelA K BEREL AEJAH L —F
ShaL g SElERRe] B Aotk 24te BETRR
s+ [—3t7 skgiel.

1. EBERER £FRETR

fig. 9 o4l R wpobgko] REMWWES Hhskd ¥
FEPELH ) A = BEREWEC) 10mg FiBE4 AY B
Shife] gl ot HERERY BES Bndd =e)
BORERDE Emste 6~15ml/50ml @ifEai A
100mg 241 10 5] PE-E ndd.om A Eisfie
sl ol

- NH.NO,
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Fig. 9. Effect of the cultural filtrate of Penicillum
sp. No.2 on the mycelial growth of Scler-
otium rolfsii incubated for 5 days at 27C°,
in basal solution amended with NH,NO, or
asparagine as nitrogen sources.
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SHE FERs e EHRESY G gl aspar-
agine o] A} by NH,NO; [Eell4] Bkl ¥
oktk, NH,NO; B A & 6ml/50ml §3E7H=] Ao
\instg ovr 2 PMlbd A e =33 2 asparagine

A A= 15ml/50ml 74A] BBy ; i@s}ﬁ RS R ’fM
AL pifeE et oleb: gE FEEMER ddAx
BERMT S8 BRE B KRR B % e ﬂxﬁiﬂ

sl ek
2. BEDRE 71X H#l

WiTiseel A Penicillium sp. 3E3e15%iche] S, rolfsii

o BRIt AT BTl FEIRE Bl uE
Aors & HRAE o HHESE HHEy st
fig.g 7 zkol BEFRT 4 4y@lel] ¥iste] S. rolfsiis] B
pAEE ¥ BEERE Risde o &R figlo B
Table 7 6] A Bizubel zkol gEEFS JigEudie (1) (&

mycelial dry weight (mg)

~

g <

3 9 ®

2 2 2

8 S b1 = -

- = wd g 8 o BB &

= ;3 S wegRoe9EgE Y B8 §

s o4 3 e HSEREEESET< S

B 2 B g2 BEZEFEISEET S

= 5 2 EEA TR R R

= o & gRERTEFETE LA

§ %3 EL LS 555%8% 5% 8
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= (=3 2 ES S gD az 52 5 a

5. > = > w B nId ao” » .

o - s s S =

- o o W 13 o g = - -

Fig. 19. Effect of stimulating fractions from cultural
filtrate of Penicillium sp. No. 2 on the
mycelial growth of S. rolfsii for 8 days.

Table 7. Sclerotial production ©of Sclerozium
rolfsii on agar plate of the basal med-
fum plus various fractions of Penicil-
lium sp. cultural filtrate.

{ractions Sgl}; r‘gtei'iag(};;ggf*
1. cultural filtrate 0.5
2. volatile substance —_
3. residue removed the above 0.5
4. volatile acids —
5. ether soluble organic acids 0.5
6. ether insoluble organic acids —
7. cation-unadsorbed substance 1.0
8. cation-adsorbed substance 49.0
9. anion-unadsorbed substance 1.5

anion-adsorbed substance —

11. basal medium (check) -

—
I

s total of 3 dishes.

BT 238me) T o) A& kel ZEESte] WEME
WS BEAZ B 252mg) B ether REWES
B (6) (232mg) ) Auk S, rolfsii 9] Bkt RFol EEEESH
9o Hfh FWANAE A E£RSA @A 2"®H
ether REME S HS Ambelite IR 120 0]} Dowex 50
w—2x8 3} & cation ZFHEIEA BREAR S = old
W5 SEI8) (278mg) T+ Ambelite IRA-400 o]V} Do-
wex 1—-x4 9} 2 anjon ZHuiRe] BHEHA 4
SBI(9) 268mg) | Al & EkARe] 3o} cation JE
W57 #1(7) (22mg) o]} anion B3 42 (10) (18mg) ol 41
= A EhidRe g

IHE B (Table 7)& B cation B35 55 #ol] 4]
B EREE L Hine SEdAe AL & & 3121‘1—
A e E BES N A 2 9om petri dish 3 A i
Mo B 49mg 9| WS RSt =3 AReldlth
Aol #HBT oY BEARMERES XX FH
wirshd Mo Wolrbd A &dl BHEA
ok, B4 BRI B)(6) B (5B e
EFmel Bt Rs & 5 oy BEY HEL B
BEA goka nl maERER S BRE $elsl
o}, cation \HELS T, anion FpEESE, ol & FEE
& 2 cation BAES M cation R ES MY HEE
& g4 BERER RES Hiksl £ #R fig
1M el A & upobziol kfge W& {HAS e
ot HEERETE % BRdRe] Helzler 5
~10ml/50ml L ko] el gk Fmrk A
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Fig. 11. Effect of cultural filtrate of Penicillium
sp. No. 2 and its ion-exchange solution
on the mycelial growth and sclerotial
production of Sclerotial rolfsii incubated
{or 5 days at 27°C.

fgivh v HEEEWw A= 5ml/s5oml Y kel4 =
MES EWe 24ich. EEE  cation WS EN A uk
ﬁéﬁszilai% B e A ARBERARE 47 RS
sleh. el B KE= #EE= &5
3. {Esém%ﬁiﬂ:hel otn|:Ek B £ ofnjkx
EEI 3= gubd

o)A ether NAWAL Bl A= EARLEER
,‘,l-_g\/]— cation i&ifﬁ‘*ﬂoﬂ AE BEREER Y BERIER

=% Zotews o %l BEGT 9k 7Tl cation
EHARIRe] BAiR Aol o Reld ol HHh ofvln

Bg oHa B2 fig 124 FRT wpepgo)
acid, cystine, glycine, histidine, lysine, tyrosine %
dinitroaniline & 7 f#o] =gk ol9 EHE-L i
1=l Fg o) spot Y Z7| 2 Mol histidine o] r}AF
3L aspartc acid, tyrosine, dinitroaniline, lysine &] JH. o
2 A9 3 glysine o} cystine & A Erol gl oh.

%M/ obv|xfhol BAFA mlA & BEE fig 133
ol —fERIe R BRAER E EBIPECl Rkt
B FEo] 9ol A tyrosine, glycine+histidine4tyros-
ine 4 aspartic acid~histidine--tyrosine ol 4] u}
BERC 7 M-S ¥ HEr HERES A
o] Motk whgbel, HEE 1~3M WMHE T E= gov
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T =T T T T 4 T
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Fig. 12. Paper chromatogram of amino acids ana-
lysed from cation-adsorbed substance fra-
ction from cultural filtrate of Penicil-
lium sp. No.2 by dinitrophenyl amino
acids method.
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£ B—8A sbr] Bold IR HE3E Ea
PDA IR A a7l7b vl &3 ElS T2t REY K5
o] gl =g FFe B % BFAA % BRE
e PDA kol JKEE 712 26°C Eiligso] 155HH
W2 KER AdA Zr7h vl A B
A& slobAle] BWES ot BrEifER  EEE EE
Al FTEMRR BET ob Al KR R (GH
A A H#:(80% alcohol—0.1% HgClL—REEAK) o k4]
A FEEEESE 249 PDA PR 1084 BHEYE o
2 3 HM 26°C oA Fagste o 4£FEE HEstd e
i’a‘FEE’E“ 26°C “«?‘z?ﬁéﬂml FREERsR] £LEESHS o,

Cls %ﬁﬁ%& zoﬂﬁdv 2@ »u;q 5{@7; EEZEs P%ia— ®
2 Pk EEE A e 28 BHA &t
i & Wik AEE RERSH) Bsld 2 Pk
S TEEEES) kot mF Rbebx) ohohvh. EfREEY]
ol e mRE T EHs v BHEHE B
ok REIEESE RAT wel BEFE RH—I e
%&rg&e‘ DA 47°C, 10 5o A 38 REFREE
1 el 52°C 1545, 57°C 10 el 255 FEikstsl ot
HREE mrEEe 4 $ee Bt 3 85—
okokch.
. BB
Fa20Ee PDA ke BHERE A
- bR P:L 26°C 9 {EER HEAAR Aol
G- AT giRel Al EREEhe] KEkE
EET e 1RESE Bigste sl-dhe B
mEPER AEIRIETAA 2830 & 4438 AF
7;1 S fEEtsla o, Eel KT HERE S st PDA
A 3HME Bh Y B BEERE BESY BR
& FlESHH o
Table 8o FRdt uhel o]l FEMREE T 132 HE
HES AL 20 B 283HEAA = 94%et &
2o gz s vEby ok, v 43HME REEE 18
5% HfFES GER G

Do
""-HD!-

g A& petri dish

e
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Lf”°

A

g s iaL

]
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J

2L
mlo

e

TABLE 8. Longevity of natural sclerotia of Selero-
tium rolfsii which were stored under room

condition.
f’;;): o No. of sclerotia germin-
treated tnrlé?tzzr __germinated after ation
(days) 2days  3days 4 days %
132 100 80.0 19 1 98.0
283 200 17.7 12 - 94.5
443 130 18.0 5 1 18.5

3. K &

Biliol S BOPRE Petri dish 2vj 2 el ¥ o
FrE i EEEET % Bl Bk 4T HEY
Bl R delA = maiike] Biet Bk, MEEE
ste] EABT oJFL g A 27k E RS B/
¥e % Ewbcl 1048, Ept 10 {ERT Bigstd TR

BB EARE —7~—-8C 18 DlkeA xR o
BARES —17~—20"C 3HAA=R o3 ZERA gt
MERTNA Seks] dfstgl o Bk delA & ~17°C~
~20°C 33 A= Kiag £iEHE st o

4. B A

3 WA EFEele] & H71 RS 552 RS EES A
T ULFATTRAD BIMR (e 47 ), Mercron(THILR),
Ceresan F R (TGEL), Uspulun(HgAh) o) [2Bsh ot
a2 m e IS el Gauze o) ol BT
TR B (R 17~19°C)l Brmnrein LS o8
Adel WEKE BKERY BRE EED T 4 B
whek 15 fH4] PDA 4R 2 fxol] sl 4%Ed fEst
Aok

BREHC- FE N0 Fokd 2404 @A E o

#30] 19l % Mercronojub A g4 AKY 18045
A= o4 el glgleh. ©2 Uspulun 0.2% 904
B A ZE B LM o

§6. ik Benlate 2! Tachigaren 0} H&EZH

ojxle &

%3 %t Benlate (methyl- (buthylcarbamoyl)-2-be-
nzimidazole carbamate)y} Tachigaren(3-hydroxyl-5-
methylisoxazole) & B EH A ] 2ojx gl

¥AERPel| {keb= Benlate = Fusarium ozysporium 2]
SAaETY BFER R ERERS ikl HEetx o
FR-L iFEme =, L@l SAlRT BIFE FEML
o] PHIEfERAC]l e W EEEEE 7THLE B8
A @BskA vEhgela qbeb, chien®- & FxbE #79
AR ST Bkl 1/500 (#-k 5000 g % Benlate
1g) EEzH HMEE dgd L Edney®= Gloeosporium
perennans o K3+ RrAlakel HWHEOR BiRE B 300
ppm o] LT o 24 BiRiREE A T9 o Hardenburg
T A she Fapel st B A Fapeld HElA %
BE AT, = hfEEs FH %% Tachigaren
o FURERS BiENELESl BEEkE] BRslA #Esid o
olel gk FEME Lol = ol B EH EREENR
7F ol vbe s gloh 0 e 2lul sbigd BiERY)
Rl WA= A BERD wbol gk

Vitamin ¥71% 4 Penicillium sp. B3I REEE #
Exoll 4] thiamine o] v} Pemicillium sp. FEFEEW] S
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rolfsii &) o HEII FHRYE el 4 gd=d o
E WEA FEHYS ol d MR destE EFESEA
Benlate ¢} Tachigaren 0] 21? BY 4B €A B
OP—: 7HE WSS ok 1 A RTMER B KR
1 glol4] 2 7kA 7&'{%@ Wi #HRE R HY 4
Hﬂ]’rﬂlﬂ] ‘r‘iﬂ' WEE VbR EshglEh
411 ZUES-S Benlate W.P. (%955 methyl-(buthyl

carbamoyl)—2—benzimidazole carbamate 50% : i Du-
pont FRELE. B 7 =3Ik GL /4 8E) 8 Tachigaren
H sl s S—hydroxyl 5-methylisoxazole 30% : H

A SHEAQIE B PR RS

(NH,),SO, & Z=3y 0 2 sl thiamine hydrochloride
F 207/0 WnRt A& EgEBbE Stk o rlel BT
BEECF 2R BERT Bwdld BRY AR &
5ol /‘1 BB BRERA A BESS S =
E Hme REN pH 5.4 2 WES L BEEe |
I
HEREL S : Glucose &
2 sty il NH, = semi-microkjeldahl {50 2 76%8
e sy o

HIEHEEE 3 A AKUET £ ovendlA Azl W
1~2mm$ =z 100g-¥ 250 ml 3/ FeliFe] Y
B350 (glucose 44.5g, NaNO, 0.47g, KH,PO, 10. 45
g, thiamine 207, & 1!/, pH5.4) 5ml & FHEisled &
Eol4 #H—dA GiEA & oy e MES SRESH
o aFekA 7 @ilete] mEEBEY *H(121°C 20 45)

////,
7%

O
=

schaffer-somogii {49 o,

£
3

rubber stopper

5ml of

N KO
2 '\ H : 100g sand -

f( A‘ ),

Fig 14. Method of soil culture for measuring CO,
released by test fungus growing in soil.

(fig 14 BIR) BEEL AWHER 50R HEAA
WS Btk WEkE BRES BEAZ BE ho-
mogenizer 2 YEsIE oh. 1A 1 ml & BH—3517A 158
FEHo) #Estd 27°Co 24 RED o LR
ol BERE Hinste sml¥ A LEEE B
matgich, oldl BEHMS BEE £ 1gE 0.001,
0.1, 1.0, 10.0mg 7} 5 == sglch. SR/ = 2N
KOH 5ml & EEfve.e Yo vyl = BEAA
Zeskgl ot

CO, BBl AR « L] WRE-S B Wl Bk
HE e CO, 9 o g HIEsGEch LiEd 2ol EEY
% T4 —EREe: KOH o Rigd CO, &
syl vk, 1000 gy KOH 28 & 4oz Ao
#]g] 2N BaCl, 2m] & d-& 50 ml volumetric flask &
o} /NESl KOH s #HiBxe AoemA Ho ¥
50 ml = sEZssty vk, o13lelAl 10 ml & Eushe] phenol-
phthalein -&- fg7gio = 2kod 0.2N HCl = % ,E%P D}-»Q-
RAA 3 A COzEF;L;E siskgl o CO; B
4.4><:><~11)— W(mg/day) =} t=Blank {lﬁ—mﬁ@f‘ﬁ,
D=p@@mag i« HRe HRBKE 25 i 24
A CO, % BIAA # HHAA A e CO & #l
ESETR ORI BiRsl BIEAA MR e
CO, & BrFEAZl vhg BWHE/MES o4 FEAEY i
2N KOH 5ml & AR & aFvulA 2 EiAste o}
& HIER7A #F): Bkl %S EHEAR T o
o B EENYo2 FRiEsyl ok

1. BR&ER B BRER
fig.15 of] A B u}2} o] Benlate, Tachigaren -& 2.0

200
> [
Ewo L m Benlate -
) Tachigaren
v
;120. R [1 Control
580
j=4

40 I

0 0.5 2.0 500 1000ppm

Fig, 15, mnibitory effect of Benlate and Tachigaren

on the mycelial growth of S. rolfsii in liquid
culture 6 days after treament.
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1

Fig. 16. Inhibitory effect of Benlate and Tachigaren on the mycelial growth of Selerotium rolfsii in liquid

culture.

ppm Y-¥ BRARES IS MaTESLS 500 ppm ol A
= 9% EEsl k. Tachigaren 500 ppm @+ Benlate
1000 ppm ol 4] = BETUERE 5223 PMEgloh 2
mEYT HRE Jdud PEBEES $9 TR &2
<= fig. 1614 9 Zro] JEH 6 O o] = Benlate 1.0 ppm
BAk, Tachigaren 0.5ppm Bl 19 B4 # 80%52
Beo] BAAR BLUEDRE nydolsl B ao] gl w
e AE o el EHEE fHAe X 12 AN
Benlate o] glo} Al ¥ (625 mg)o) #ale 0.5 ppm &
(510 mg) 2 1.0ppm (435 mg)e}, Tachigareno] ¢
1A BIFREL(660 mg)ol EA Al 0.5 ppm & (470 mg) =
AL E#e] A7y ek e o] pLEY MR
glolAl 50%LL 18] MEIAEE JEb e, § 8 W
B BLiE%hRE Benlate 1000 ppm 3} Tachigaren 500 ppm
% 1000 ppm o] A 8} 100% “hEfibet,
2. fAIREEC] glucose & BERHA

RiiEar wke} o] Benlate v Tachigaren o jEmyips
7b H3mugte]) w3k S. rolfsii o) AL SRR WA
vl ol & ZEHISH HEY glucose I NH,-N9 ik
g oojd BAtRoT ' AR danA HERE S
glucose B NH, o & F&ste #Hafstgda. o &
F fig17 R fig.18¢) 4kahwd Bemel BEsl Binge)

whel glucose v} NH, o %Rl ke Wobx & A
+ R @7k EEE AL Benlate of B4 =
HEEYD 038 glucose B NH,-N {755l (¥
Hdoh

Lize #RE 2 glucose 1mg & Whhsln oy 4
BEE B A glucose A HEAIES Ll =
| fig 19 ol ARG wiel ol sEmIRASY REESL HEing
of el glucose MAY] BEMHEL FER Fojgm,
BeHe) fGEEe el Emetgldh. W fmmmEel
check o] gle} A= 6 HAlo] elas olFxm 2 #% 3
F 2 HR 243

Benlate 2} Tachigaren JBEEo] gle) 4 glucose FH2)
WHEGAR A E Z2RE dehd AL 3ExHse
B 6 BA AL 12 A geldE 2 EBiEe] B
ol F3 Ak AR £HRE Tachigaren o} o7t &
eket.

T NH-N Imge] 78 ol s @ik B =
BRI BREHRE fig200)4 2& ulel go] #m
Bl sl A BmEEEs Yoy o = EEEESL
fnskel whel WA, o oY1 e glolA v e
Hel #RiEghel whel RPAIFIFBHES Bimsta ot

3. ZEHlo] HHIEE
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Fig. 17. Effect of Benlate and Tachigaren on the glucose consumption for mycelial growth of S. rolfsii in
liguid culture.
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e f 4 4
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5 AR Y 4
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Fig. 18. Effect of Benlate and Tachigaren on the nitrogen consumption for mycelial growth of Sclerotium
rolfsii in liquid culture.
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Fig. 19. Economic efficiency of glucose consumed to yield mycelial mat of S. rolfsii in liquid basal medium
added with Benlate or Tachigaren, respectively.
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Fig. 20. Economic efficiency of nitrogen consumed to mycelial mat of S.rolf.ii in liquid basal medium added
with Benlato ro Tachigaren. respectively.
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§i%ie] 4] Benlate v} Tachigaren ] 1.5 9 2.0 ppm oj

Al ERER 27 MEE er s fishd Ay e
£ &Sl o

TRl Al Y B RES B PR ka4 HE
& CO. 9 Rl fkal 4 Mo R BESA

+ ﬁ | 4] Tachigaren 10.0 mg/100 mg sand@E -5 &
et WAhRER doA EEEs Fug 24 ¢
ek

SHE BT (Table 9)-& ¥ o] Benlate @ Tachigaren
10mg/100 g 2l [EEE A = Hikol 28 MRIAA &
skot Hfll EREA L B B RS §l L Tachi-
garen 0.1mg/100g 2 A& 258 EEEIC o
BtZel MRS ok Hkkel 28 WEE A #3dd 10.0
mg/100 g Bl Eol 4] & AEEAMAE SEURE S B
2%t Eo R BHEelA ¢obuh

4. BEe| BN

AZEEIS 0,0.1,1.0,10.0,100.0, & 1000 ppm &} o

Brka]l Y 104, 204 BWY WEE &ERo
10 @4 PDA iz Lol A BIEAZL #5 3 Bakdl 2%
Bty ot KESE TREEE 20 S EEAA L 10 5RE
ol Hes oFzk BIEFAF 2 fHeIg Tt

Table 9. Effect of Benlate and Tachigaren on the

production of sclerotia of Sclerotium rolfsii
in soil culture.

Fu:ngdlmdes No. of sclerotia with dia. dry \g;&lght
g grsol 1mm> 12mm 2mm< (A
Benlate
0 8 4 10 50.5
0.01 4 18 20 66.0
0.1 2 3 5 43.5
1.0 1 4 5 28.5
10.0 0 0 0 0
Tachigaren
0 1 9 10 60.0
0.01 3 1 6 46.0
0.1 3 3 5 56.5
1.0 3 1 1 29.0
10.0 0 0 0 0

® Maen of 3 dishes

V. & 8
Eol 20| e R Scleortium rolfeii Sacc. = Fszsh

Qel®e] Fel b ATMKIT G Rk £ ZRE
Wb & JERE kel FfEsE Roe 7o
S. rolfsii Fie} /ERRMIAES) BRA T o)w] s

o B WEHRSE gk o S0M & e £E
B Aol EERE Fa jBFsle BE ARRES
dev & Tl s B-EHRS S04 oHE |
el = MHRL K]l FEIAHE RAE
RE®®] pefEs WEEES R X
T RS FEEY 4 Ageh A # I@_f:
B M, EEEE 2 REES A=
ol BES S

S. rolfsii o] BHA R B SERES ERPE
9 NOy-Nxrope NH,-No FifzZse] sl €9
v HRIBEST (LAWY EE4 =teb REZe] &
= 3+H vt B asparagine & s o BAEHE
(114 mg)-& thiamine 3}2] 770 2 A o] NH,-N skitol
FIfZES RS Ak glycine(26 mg)-& A9 Fim= A %
sler RFE T4mg & HEE FAEE g,
NH,NO, o Fjfizie] F3wl 2 & NO;-N 2l NH,-

*
o= xgyl- r'}_

N9 ) R+ A 28 vk NO,-
N -6 thiamine 9 #hnoll = Rifgsta {f1459) £k §lo]
A8 FIFEA Fahg e 2 Wkl st NO. jon 2]

ko = vl obel pyruvic acid 7} FHE 7] = Foluk
1‘: AME ZES ¢ 9. EAY NO-N 2l NH,-

No] E4EF no & FIFsEz FREEREAT
asparagine ol & FIA=lchE 2] ¥iEs] =k ol

q R 55wl Rhiroctonia solani,
rolfsii, pythium ashanidermatum o] +IS4HEEES
ek EEAA Srolfsii e NO;, NO, o] = Re)A}
£F] FRY T HRYGE UL Aok,

e EBUE (fig. 1) & BshARe ARIWE ZFRk
ﬁ‘%ﬁ’ﬂﬁ 23 H FUW A2 £EBEE] IE A F

1 S~ = Folr BEEEAES BRERY &

;@1&%4 W R4 debgehE Henis 5199

HES = —FF Aol

& Hgedl 4] FLEL Sclerozfium rolfsii o] IWFEELE
A 2§ FREA gdch o8 vl £ e Margo-
lin®»e] 7 fE3EY ﬁ%?tﬁ"? Hd 21 HEE HRT B
FREPHoE FEAA L& TRIZ BESTOE X
BRERE) S A FASA FPSE fEie o
g om Cochrane®x Sclerotium delphinii 7+ lactose

Sclerotium

£ 23 FAEA Zgcn el olH HWR nolt 4L
FES o BEY REFoEA RBEEY = 3.

BRI Bel BRERE F2 BNl ok
= uk BT el = glucose vt jElESl Wl sea)
A e8)e © Fsbek. 38 xylose v} FejAwo] B
BRI = 2 234 2L BEY BRI BERER
o] o}F TR HW-Eo2 I .
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Cochrane ¢} Fu%ol st BEES] Bindl =je} £
ol A FiistA Bivstyd kel REF Ao &
Hiel WAA dddm shgdeh, 28 & BB g
o A= EINE ZFZ o] Himeel whe} glucose o (K
BE(5,10,20 /Dl A E Wike HRES EhAA=t &
WEGIe/! 2 0g/DAAE oslE RRZ SEsd
o, Lo 2 C/N Ryt Al =k HBEE gk
vk sEEe) e G2 WEEY fmEnc e
A Aoz BEELCSE HEEFY Bivt BHhEkd
¥ 2 RS vdFE g gt E RREY &F

o T 4748t ERm B FAL AL o
Ve kel giRe B0 fkebe) e Be &
o

Jb webam s vh ol TR BT 3 ERERE 4
3 e Al glucose 10g/1, NHLNO; 1.212¢/1 % fEA
8] SAUk v WA HRET R A SR
ol 49 Aoz 4HE.

Glucose FfEZF B2 ol = BHRES 28 HmstA
Skolm BALE KIS F3hEw glucose 40g/1eA

% 100mg/50ml BEE glucose 10g/1, NHNO; 1.
212g/1 ¢l ¥ERe 140me/50m o HE wFEE HHSl R
2 Ak E Biolw shllw

g9 EEPR (e EhEESE 29 glucose
7 e (Ge/N) D ol mEES Einel BAfRlel M
By —atehk mIREE (102/1, 20g/D AL 23H &R
& el ek WAL & e ol% T
BEao glucose s B 10g/1e]4 2 20g/1604 o5
abA ebskel, 3ok RS Bk IR
B mstd el B, NHNO, o] —E¥ glucose
ol Mgl e BEPREE Eisded o i
NH,NO, 0.5g/1 ol A 743 $abAl vekyiwt, o9
EEa o} Sclerodiwm rolfuii & BRIEM H
v NH,NO,, 0.5g/1, glucose 20g/17} F& o=z
AAR L, o] BW-E FHEH PDA A & Wik
W} R Zgtot vitamin-free FHECEHIA &
—gpyo s ARel B4 #AY A ERISA &t
T R s —EEh

Lylexol) gt Sclerotium rolfsii 51 {8 SEEEE R
Kol Bkl B thiamine & ZER3
Qe goh. 28 2% thiamine, biotin,
acid 8] BEREET SHEAH w2k SEHIE AL B
st vk, & BWE S. rolfsii = thiamine & Wz
B4Ee] BHMLOR gmelner 153
thiamine 207/1614 s &R Fatd et ol & Lyle
o] gmol okt 2B glovt olvtm PRREA o
HERHO) TR ol ARt

& mtoE
¢odo fr

!

nicotinic

) ofo}

=24} thiamine o] Bk ol vk BWHHRA 2A B
gst gt Auk-e REEE Zelch. awie] thiamine
207/19) §EEELL kol A = thiamine o) Hjnel wheh 23]
W BRAERES W o1’ iy Fusarium
solani o) A . EiLEEe] thiamine 0.2 Afol MHEHI
b ateh, o st EES LY #BFS thiamined
ammonia V& E2 ethanol 8} #ffo 2 W HEFML
2 fEdm geod o EEE RrH o U
Cochrane® o] 4£3t= Sclerotium sp. = thiamine iS¢l
19 HEERSel pyrimidine Hnbg Fol = Vel A W5
o HE 222 ART F 9 sged HEEd
e ol # 3 MBS KiE Bl ¥ Aoz 44uh

4 Bigeol Al S, rolfsii ) ARSIV BEBOURC
mHEFEo 2 NHNO,7F 743 & Fifslvte AL ofF
wpx NH,-No| EiEEd 2 FREe HE NH-N
o] WEEl Hihsty) @Ee] ohdst ARk 2
U Lilly 392 NO-N-¢ & fifste ®ez4d S
bataticola T Yrgsta glodt FECL (k] o <
R AL BmEsfdd ot Aoz 445k

2235} thiamine PEEESLS] BHfRe] A KNO,, NH,NQ,
7} thiamine 8r/1o1 4] BRS Xilhrol Mgl ot
asparagine B ol Btk A & Bl 167/1004 &
Zoll skalgom (NHY).SO,EE 20/17F8 BIug i
gt gt AL BRY ERIS=E Gt de
Aoz ke WaY REEREES BHEETKE
gL Aol wldl g2 B Fal gk et BE
= dol owl FmERAAE EFRFEL ERERN TE
3 AUEE WEERES BAAT SEEE H
W ae Jeby e dhiamine &) @RE KR A &
EMPRES YEh A Sk At

HeeiEwe) pH(Table 5)& B #ZER 6.4 014 HiMRe
s B Ee] Mol whel 2.27bF] WE b BGAE-E K
3 MEMES Fwermy vy, Higgins®™® RB¥™& ol % B
1 Rl A oxalic acid g A4Sty A Eolehe
HRY BRI LA BYE o sl = [EpHA.5~3.0)
7%M:9) endopolygalacturonase & HETS RS
Bateman =V, Maxwell 3= S. rolfii 8 YL RE I 2}
EREFEY FIOlA oxalic acid 8 polygalaciuronase &
AEGDE AL @iEslg =u 6 B LRI SBREE
300ml % 800mg &) oxalic acid 7} &HFH L L& B
@k, olElE HRE e 2w KE HREEWRS pH
b dej A 3L oxalic acide] FT oz 7R
o, PEES* % Sclerotinia sclerotiorum 9 Heevh B%
1o pH s} EZeA BT 3¢ oxalic acid v} ph-
enol M:ipFel HkE 7l W Eeleh 4+t

O
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Lyle*v. S. rolfsii 5tk BRER 2 BEPK
o] nicotinic acid & Esl: Zo] &% 334, 11+
sk fREEY Bk Rel v BEERA A=
ol 73 ZhH7F il thiamine 3} BEEWINE 5B Wh
HE e S0 BRI Yot BRI = TR 4
Fob gigleh 2 ERdRd el = 7~10mg/l
o PEES s 28w MEEMEH vEhie AL
kel = golvh Biotino] #alAl = Lylevs) #hinet
el EARel Y BEEERA FRHT BRI 9d
t}. biotin o] asparagine & 4 &R FRELS} T aspartic
acid 7} biotin o] A st fERTAV & A& Habd=d
glucose-asparagine #zHiol)| Al & B4Rl HHsicte
T —JR Ml Bl gl Aolsk FIHEY 1%
Exol B = Pellicullaria filamentosa @] 57 B#kol] ¥
ame fmiinmel M| 2RV BEEA ¥
G ok ERER L EERG BT 4 vitamin
9 #EE%)E (Table 6)% thiamine, pyridoxine, inositol
3 o] &9 A k3 Hmel4 = thiamine o] )R}
WBEEYol =u thE vitamino] o}FE ol U=+ &
S = thiamine o] FrEald Gk B AY HEF 4E
o] ¥rs]%vh. thiaminetbiotin o] glej4] FEEEo]
thiamine BUBEMES] it EZs wo] A biotin
o] thiamine o fEf-& JHHES}E HRE v
Zv S HEisk wEEskel el A= k. &HE thiamine
—+biotin+pyridoxine v} thiamine—+biotin+pyridoxine
-tinositol Eol 9o} A= biotin o] FEINE Sl = HILE
o] thiamine BBEY B%sIA T 2 UESE vehig=
AL pyridoxine o] {&s}4] biotin & fEfe] mask =&
%3be), shirakawa o] 5 SIS MUSY4) kb
inositol o] biotin o] el fkt HEFHE EAEHE
fefol shobx shed olel’t e = Table 62 thi-
amine-+biotin--inositol 8] HEEHE-S HWATY 4+ &
A 7). = thiamine £ pyridoxine o] HEAR6) A 75
Hi A& Pkt a= Wil e BETRS 2
Ay 2 thiawmine o Ffnol] kal A uk =24 #Eipsl=r
thiamine B ¥ v} & 2~37}4] vitamin & EHAT o=
4 8pstgl k. =kebA] thiamineo] F#Es}E B £
vitamin 9] FR= °E7J_-‘°_ e = o]»t]—

| chREe £F

biotin &

Q= Penicililum sp. No.2 9 ipﬁﬁ%ﬁqﬂﬂl 7152 Be
BohaR 2 EEOPRE REA7e BT dae A

o] Bm3 Hadch

Penicillium sp. No.2 BHL HEY%e BEREINA &
3 B 4 9k EUEEel me M wbREY 4R o1
BMESL 91 & WHRHEe] vt o] Bh ARBEMS 2 HFH

ol of & fRinr} webx A4AgEeh

Penicillium sp. BEERH RN g S rolfsii ] &F
BTl old HEIAE AF & I 9o Penici-
Uium B9} fBEWIA BEEd Bl &2 mnd
Aow AR, T EEEERS HnstE BRAE
o (g o Eikel BREA & Aoz Mol Bk
Ro]l BT #A whEA] BEEMRE BRET A
2. obyd X dheh,  vhA Ehabd BRIV BRI
| W—MEe 34 ol FelA A gn 48 HEY ¥
ol s Al o] FAAE Aoz Ak oL &
958 Penicillivm B2IFHY #4819 B T4
o F@aRck, Bl cation BESH A S

rolfsii 9] Hob & AFE B oohveE WEE & PK

e

Hyv e FET EEN fﬁf@&’i«l Rk obed F
giatn BN RTEWES EEURFLYEe HRE

il SefFsla Q95E HRA Soh olE 2HHAE
HBEHES ob I M A KEAEEE H4 &
or ether TREHE= obd RAeleh, 22t cation
gl BEEE HEL = ok ol ol F
8] Elnaghy &' #fidl
BB REY E o] onion HEHES
sugar fraction (cation FEEFESED Aok ‘3]-1:}
a2l w Penicillium SEFEE A{‘— Biggol W= A

2} cation ES B A = Kol BRE & Eﬁ—‘ﬂ
97 BEE Ar? Srldle e BEe] LEst
vh Bl IRl BORAR REDH 2 BEBIEK
FEWIT Aol BEER BEWEA BEe oid B
ol #fFdtelxn RETchd A BHEE 4+ e
Elnaghy 5™e|| {ketwd S, cepivorum & WHEEEHEL
onion crude extract ¥ vt = ether g #le) a4 o
il AL fEHAHCL ether Hiol ka4
2 BE BhEE ol uidld [REHEL ether RIES
el Bt gl wlEolel slgiel. ol HER
Hol LE HaEmEEel v ether REM UG Hl A Bkkol
WHREA e R BERURZEWEE 2¥ste HE
o] FFfslr] «lFeln o] 4pE-L cation THEIE B
HE A dot BEERFRDES o d BEH AE
] cation BB A T ikl FRE Aoz A4R
ok, = anion FEEESHNA B £RE I B
WHEEA FE AL o EHpHel anion TR =

#abd S, cepivorum & B
ether R4S

extract:

WEEA gz FRESTR BHHI «AEelHd
cation W& #I9] SR Ao v} cation I F 5 #xt an-

jon JEEESES SBEARS #R(ig1D2E S
e
Cation W4 H2

i

=2 olnjxfh o Aon HES
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# RS pepton o] b sugar {Qgf
of mal == BERAR B BEBPEKe $3vt+ Higgins
Wy gERolE MHET Bhel ' Heldh

TE TERTIBGERD ] FIMR vitamin SEEEe) A ¥
4] thiamine o] obd 7} 4§ 7= o] cation B354 4
o) ¥sle] thiamine 3HHIS FihEst £ tiamine o]
Lxhii‘ R gorey, whebA] Penicillium IFEsyipe] B
BIEGER TS thiamine 3} = ©& 4l Al7s+

= §7}=] & thiamine £ B RE o)WV BEHR] bzt
o] H#psIHTtE Bhell A B Aol

Cation B A4 TR Al 7 82 obv] :fho] {4HIE =
o o] E obn| =R BRAER ¥ WHEERA A B
st glx] e % shoh(fig.13) 8l v} tyrosine & B

egg albumin o]

io

k

FEFE o= BE REAVE fing s gn
cystine 2 tyrosine & {RE/EM-E H¥idA st 4

2o,

Henis 5108 Wigel BEBRE W0 THAM R
2 [B4egl ] ¥iie] phenylthiourea &  ¥Rimstd
WIS et BREMY BBHIE B4 ¥ 2 disodium
ethylenediamine tetraacetic acid(Na, EDTA)E- sk
3 2EE HEARES W T cher 50
WS 2R °]"’]l\‘—@° 3 &FE MEAAE
HEG e ol W #RE Mimd —SHEE
7t B ﬁmﬁ B 9l Aoz ol
ET7 BEERE BEA7 A dertetn 478ty e
ool #FHsle] Melhuish 5392 dimethyl sulfoxide
(DMSOYe} $iEE7L el wel WEMR M= =
4] iodoacetic acid v} Na, EDTA 7} DMSO o IR
4+ REASA EF3 55 WEssoh
et IS H1EEI Y H
i 2% 2204 5aaA 2o FEEAAC, ey
5ne) manual o] {35d Sakurai® S.rolfsii o KER
4 No.29 EES 40°Cal4 78, 50°CoA 1KY,
61°Col A} 10%r¢] ZEHEYP L Endo:
strain 8] BEEEL BEEho] glol4] 65~96°C 4 HFfH, 90~
91°C ol 4] 405, BB 60~61°Col 4 205 ZEMF =t
3. sbev 4% TRERY Magnolia 1A, A
HE ol & strain®vh WAl KE, ERM BRI
= Ramakrishman -& Zinnia strain &} E&d] ¥a14
#3 ok e 55°Cell 4y 1 BRel ZEWE .ok Fajardo
5L A—EA Bk HAA 'R eulE % e~
62°C 1 %ol ZEikste] RA—Holzt ¥4 zh= St
wel 2 el HES Bole #HHEY Mag-

N]O T ‘0 rﬂ,

white clover

R

nolia strain = Fajardo 59} &2 Kz LS4 o

teiEmsb o Sclerotinia kitajimana 9| HH-S B# 55°C

A 105 R Botrytis cineretzﬁ] HEe
50°C o4} 10 43¢l FERSI b slow o) Bk Scl-
erotium rolfsii &) Magunolia strain x} 1535] IS &
F3 vebdd, 28y 26°Ce) 155HE 1 wu}«ﬁ 12
A7l BiRgL 52°Col delAlE HIMEL 154, H2
ML 104, 57°Ce A= &1, 22?_% = 35}
o] ZEESIE . whelAl B #hel Eidb
¥ kG ahERd = y') Fel glox g 3101
R} o EEvhe fERE RdFet

WigE 26°Co Em oﬂ 132 B RIFSEA 7] AL
F1ME, HoWHE BT 96~99% EHIF oV ERE
ZWIEE .o (Table 8) KAHZKL 283 A ERY
REPTE RIET A& BT 93~96% 4fFstsl i 443
B RS A= ob=) 51 BB 209, 42 M 16.9%
9 AR Rt dglct. (Table 8)

{Eiftel] #ElAlE BEES —17~-20°C 3HENA=
Kol AfFIdon HERY Bhe —~7~-8C
oAl LEHERE 28 EWstg o HE EEeA 49

‘o

Q¥ FRME —17°~-20°Col4 38K = ‘ET/“]
G Aol 9E ALD EALGE B S0 ¥
A4 o W AL % 4+ gk

Higgins'® = BRE fifkstsl  ZEMstgl o B
—10-C ol 4] 48R = & Ad etz gl welA
S. rolfsii 8] B2 o2 ETFSF fEHEA 42 B o0
el A %ﬁ’%ﬂ AT 4 ek s ASe] weld

e

o 9l
T EALREER RET 4 dE TELE 5

e Yl
)|

TR 4

?ﬁi&“’ & Corticiuin -2 1,000 {38 HRxKs] 9ol 4
WL 205, B 5,000 1% 10 5 RIS rs}%i
= Z%‘Z’; 7+ 13E53 Magnolia ﬂﬁfﬁﬁ° %5 01,2 B m
FERSEA ok on 1 BES 3059 = 0}
3 ?E‘&KPR] %3 Aokgl e ol °‘2iDP

Benlate v} Tachigaren & RS} 1,000 5% 9300
L2 FHeol v AWMBEEERY R ke 500
ppm~1,000ppm o 4] SER3] BkRe] MdlEg o=
Rk BER WEEE B Bt £4 2.0ppm
& BEiRER st BEhARS ERERY HIEGRS
#adstg=t. Benlate 8 7%~ 1ppm, Tachigaren 9} £33
0.5ppm Bl 2] #Ed AL 6 AR 73 & EhEfol 2
Al Mg o] IRE 9 1/5~1/6 §tol =R @tout
12BA o = 2 HHEF 24 Bl . vhat Benlate 2p-
pm Bk, Tachigaren 1.5ppm L) Fute] obx & 1 %
7} #it" Zolgdotk. th4] =hslwl Benlate v} Tachiga~
ren¢ FpRol BT #e} Bel HigEle o RSt
A KFH X stoh ot 3 5 8oF SFmIEE Kal A
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HMEHE AT TR AL o) B RHE Eahe
Aeloh. WM BEBEE & HRBEAE BE

T de Aes o wnh WA FmRE EEA B
=

t}. Bozarth et al® Melhuish at al®®eo) {5t [RE
v BERE Biostd Al WRE B a1
Aol skl eb e shvh & BERASEE B BRI
o g 014‘;— HEES st Bl gelAv asldl

A 2R wokeh mAY S
#9) HAE 1,0000pm
BEZAE TES

E }_ ol =
rolfsii 8] BikrE BlAE B
BEe T Bl #sAE e
& Aor 444

Benlate v} Tachigaren & @I Eo] @oldd #Hel i
HES Rt Rel WHET et A& glucose v}
NH, o ®io) wflsE o glcte HRRsE il He
Ao 2 Tachigaren &) (EEEAA HHHEEY glucose
WYt BAES Y ehe RESY B EREY g
—Ebeh, glucose BBIIHIB RS Ml BRE +
&= fEn el glat glucose FAS RHEAY %)
2 B glucose Img & 1% 3h=2A4 4AES & ERES
Benlate 1} Tachigaren [E¥ql - BEIHI & gluc-
ose 9| (Bt Hatd REML BRI EI) BTHINL
v EEBel B =tel AF BT ols 2
HITS S. rolfsii o} £ REFSE] AoldlA= B
g Ao & Curl et al®-& atrazine of] 3 Fgeal4],
Rodriguez-Kabana et al-& paraquat®®, Trifluralin®® o]
HE FHoEelA ol F EREAA+ glucose, HEPEEE B
NH-N & i858 R HEES 2330 AR
2 HAEAYSE ERAE —FEte Aol 2B U &
atrazine PENA L 0358 L7k vl grl9o,

Benlate 1} Tachigaren 8] & K14 glucose ¢
PEAZe] Yot EREC A= RUETG Bh] @
o} peRBEdlel R A HEES REERC] JFFIEHED
o2 H7 o Fe) EFHYA Rrohs o B energyst
FiER Aol Ax B4 & agERle] OHZLSL glucose
S} Aol o) Wik st  glucoside 7} H 7] =] &
o] otlrl= AZE k. o]&} & 79 aglicon Yo
] glucose &L= o] o] AL WA gl-
ucose & & ol Fo] A Flojct. Het4 A 'ﬂgl TEBR
2 HRZERS] REBEY —Wae @ T d&
Pk 27bR i A Emi energy %2‘2’5}_01
worAl vta steledl = HBEA M) U5 2HEE 23
Frifo] feiAE) whel BES Ao A Fom v F
o] Bol ZEMe] mWT Aos 4745 2uAYg W
drb 27 fERsta gA Gest #EEe

olo} AT WA MEL Yoz o We HEH A

aglicon &

S Aol

Lol R & Aol

5 040 Tachigaren o] SrkSfGEAl B (FAILSME
= {E‘éﬁfﬁiﬂ:x/ﬁﬁliﬂ}£ HERFLIERIT Holdk & opy
E %&ﬁﬁﬁiﬁc + BEA S ERS REE ETA
v gt I’/‘}Eﬁ*xb?ééﬁ’fb%ﬁﬂ\ Hel A whimg
& Tachigaren o fksf 4] FObiRES MEREe] MBS

ok FIEREDY RN R WEHRIKEE €T 4
B L RS ST dwiess) $es)t 24ea

o\ :l

BeoAnae] 3= Tachigaren 10mg/g sand ]
ol Al ESRERS e W B o9 gERpEa A
T R 9 Aoz 42"}, 28 ) Benlate Tach-

igaren 10mg/g sand [ &) @ a4 HEEe Ejﬁ?“}f/hj(‘
PMHDRE AF T+ ot ¥ 5 glch Benlate4
Bl EhE O HERGRE HEbolo e HEREESE U3 L7<L°
A2z 7=

fEmngo 2 (RRE, S rolfsie BHRERE U B
el elAl £4 EREsL RERY BE Y o 5
=2 dglom Aol thiamine o] QLZFY) TWkeld
el FiE=E gl o

Ze] AL Srolfsii e 4o & thiamine 4fo) = Penic-
illium sp. 3R & W) BRER B ohy
e EERC = BRfsla gl &8 vhilel. BARD
B ofE BER Penicillium sp. & S. rolfsii 9]
BEEE B o) B MMel 9ob: BES SuuE
o BBl gREs Tl —EE wEeE Foleh

ol ebige Bikke REY & iﬁﬁiﬁ AR

shed ARy 9 b EES HRY GA8e HWikes
;BFEsoF & Aol

%‘é

rr ﬁ:.o

wmE

& Pigee AsEdlA 4HEEsr slelwlmE Sclerotimu
rolfsii Sacc. o b4 B8 T BRAR B OB
Bi"ﬂ #at 5@%%@—— 282 vitamin, ZEHRE, KK
H RS B e = K b Penicillium sp. &
o AREHY FE{T fEHshy] BT Pl PR R4l K
B BEoRAER B EEIERA WY Penicillivm B30

o 2RSS o ERS el HEskg ok

= HARERE HENA FEeskd ohgal 2ok

1. Kol A Gegzt dvl=sbgdd 18, SoRe 1%
ke Mol vt AFAY HH R RE M) MR
Hes] RIE obstAlotell HaE FiIES W% A—sht 2
olth 2old] HElAE H2WE] H1 MRS o IR
sk ot
2. =l 148 ZHRESF KNO, ¢} glycine & st
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3l %5 thiamine hydrochloride 10r/I7} #in 5
e vl 2a BREY EAER U EEERA FA
Holoh ZERY WHERHE B2 ERERd JddAE
NOy-N ¥ vt NH-Nol &4 v #5asel# organic N
L= L& wel Mg o e BRI 4
At oot R¥lz NOy-Noj ZhRayIg el NO-N &
BoRERC v, BEFRC 23 9E7 94

3. B KEW 7HE KiEgye= thiamine o] FF
TSR] g B ERERC Y BEFRA ofFd #HR
s} §iSih. thiamine o] VMR A% BARLRA Yol
A glucose & saccharcse 7} 713+ ZpiRAYe] L maltose
2} soluble starch = %7} &gl o xylose, lactose,
glyceline & 28 R Govh BHERA delA &
loctose 3 4ttt 2EA EEEKS 1 om &
T oulst BRT dEh

4. ¥t EEFF] A—kigolw RFEl BT
o web EskAgficl Hinstg ek 2ol EREY B
e BE Qe Aom K 0.5/l kAl e 25
# ERER] HWfE T 2ed EEMER g4
= RERY el wel EEMEEC] KT

5. {FAB-2 thiamine FhZE o 24 BFRER BE
thiamine I 207/l o) 1L o] BEE Wf@std 23]
AL EY MHE = 1500/ A = EERMES A2
Ze EES M=

6. S AFeol 9le14] thiamine & Ffnol =&
EFEHEFAEY  NH,NO,>(NH,),S0O,>asparagine>
KNO; o JEfire]= ZEFRFF thiamine HBEREL
KNO, ol &8 127/], asparagine ol 338 167/ BES
o EEEREN g4 = KNO;>NH,NO,;>asparag-
ine>(NH,).SO, & JE{z24] thiamine -2 KNO,,
NHNO; ¢l i 8r/lolA ZEZAEEZS KFoHel
FEE ) asparagine Q1 1ZBol = 167/) REZ .

7. B pH = $RAECl £R& BB S
5EER 2WE oA o Lkte e AKR B
pnskel whek fEfEEHA Hel3 ek o pH2.2 BT R
= o WE sk gk

8. HERAES BWAARC I £ vitamin & HE
A= thiamine, biotin, pyridoxine, inositol ¢] 4 7}
# &l glo]Al % thiamine o] FinE = %& FolA &
A9 HR7F debdA bghel. 28} thiamine+pyri-
doxine, thiamine--inosital, thiamine-biotin-+pyridoxi-
ne, thiamine-+pyridoxine-inositol Ed] ¢} 4] = thia-
mine B5H HiNES A% £& 2 kY HEE IE
W= ut thiamine--biotin 3} thiamine+biotin+inosital

Bt osl® LAtk BRI felAE thiamine

BB Hetd K12 T 7k Ehstsl ok

9. Penicillium ¥35pEw bl HEAEY BERA4EE
+ (s Wiiel fFEshe] HEEW  6~15ml/50ml
BEERY BEAA ALY REERERRA FE5g

10. BHFo =A #Fmgt NHNO; 52 asparagine:
R ol glolAl HEEEWmEE miTel Rifhslel NHe
NOs 7+ o Haistgl ot

1. BE3REvee] Bat —Whe] BEEe slolA) gy
B, SREnpES S, HESROD, ether W
B H), ether THEMADHE B, cation BGWED
W, cation JERE MRS E], anion WEWESE 2 3k
WHEWESHD 9 oTb JHEEMBESE, ether R
W E 8, cation AW ESE] ¥ anion FRFME
Sl Ak BkoE & 2Bk 28 B 2 cat-
ion WA Ty Elel Al ak JRE 91 ot

12. o] #ERE HElimDd BRLERYHE, BEPK
W B BRI E HEeshe ol F MBS &
% GIfES HiEeA §2Ee SRkl L ether JRY
pholw] cation ZE#f IR = WA= A S HHH #
Fx JEIFEEMo] 1 ether T¥H#ol= cation ¥ anion %
Bl Mg A 4 HHEY S BRdch

13. DNP-amino acids paper chromatography o] &3}
o] cation ZZHARIRE B 45 Edho| A aspartic acid, cystine
glycine, histidine, lycine, tyrosine %
7789 obn| :ffo] #HE ol ot

14. S. rolfsii®] BWXAERE D BEETEL glutamic
acid, aspartic acid, cystine, histidine @ glycine & &
BEING ESWmel Kal 4 {BEH R ¥k vk ty-
rosine o {KalA] oF7L (R G vk

15. BiZY Bzl Ha B B KSTaER
o wte} vhEw KGEFEC F& el My o e
gk

Bhel A BB B B 1L,28E =T 52°Cd4
5 4ol FEM3I 155 HiE 26°C ol Al EiAlgl AL 52
°Col lojA HWIMEL 154, FE2HELE 104, 57
°Col golAe EIHFEL 54, H2HES 10 5ER
ol FERSFS ek

16. HEEEMS 132 B 26°C A BHEAIAL &5
LoAE o5 &8 B FEikmse4 283 B
BEY XAWEEE 1,288 25 sy on 443
HEERYE A= oFy #1318 20%, 28 16.9%
o BFHFE FRiEFstx A

17. Eiel e Wik Bk, BRI, B JH
L2 BWEtgl e BHikE —7~-8°C 1EE EENA
SE& FEREG o BORME —17~-20"C 33EAA =

dinitroaniline
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obd ZERA 242 Aol glgler e —17~-20°C
338e] A K Afpsbgl vt

18. BB NS HFRK 0.05% o loiA %1
2 1804, BW2RES 2404, 0.1% ¢ Yol = #1
FE 604, HW2HE 30454 44 FEWs+Y L Uspulun
800 fise} glofAl = H1ABL 120 Z] FEME} 52
HE- 180 ol = ZERE] eFoe] 500 o] QoA &
L2HE 25 9049 vl 24 FEWIE . 28 B
$7 5% 24043, Ceresan FIK, Mercuron % 500 {% 80
GEEAE obRul Mol ¢t

19. Benlate 9} Tachigaren & J4EE7L #Hindtel =zt
BARER DHHRE Binstgdch. BE 64 Benl-
ate 0.5ppm & BRSMEI e ZBEAA T3 MR
F dE A 12 BA G = B @)l B AR
% vERA L Benlate 0.5ppm [BEE HHREE Kl
66%, 2.0ppm & 9299 MEILHRE,
1ppm 54%, 1.5ppm 3} 2.0ppm-& 77% 9 MHHES
et el fE 2T 500ppm e AL %RE EHh
RS MEA ZH ot BIR-S Benlate 500ppm 3} Ta-
chigaren 500ppm 3 1000ppm o 4] 100% 4= 1 et

20. —fiye 2 BRAEREC EBingdl ek B
9} glucose v} NH,-N o] & E = #1514 o1} Benlate
vt Tachigaren & pREI #58 T JRES #jnel] ek o
9 WitEe] M= gk, 22l U Benlate R (0.5
ppm B lppm)e] glejAl= NH,-N 9 &/ EEREEE
Kok sk

21. glucose & NH,-N 9o mkFIFEZzHR Bl glucose
1} NH,-N 1mg & {E%sle] 4ET BEREL Benlate
Y} Tachigaren o FE#E 2 @r|gtol aA ETHIH. 2
BEE BE HEYel BE saAd A% Ela b
% BHo) fughel el wobzich.  Benlate pEES
glucose & ERAFSIIL: K= 7 BNt =t |
WHRABR KT= o

22. REEERIEA] glelAl CO, HEHB o= MED B
ARl o = el A ks R @otm vhrk Tachig-
aren 100mg/g i A vk BRSA M=, B
K2 Benlate v} Tachigaren 10mg/g el 4] 524:3]
oA H Ao

23. Benlate ¢} Tachigaren 0.1,1.0, 10, 100, 1000ppm

Tachigaren -2~

o 104 4 20450 BRERT ZE B BEEmi
HRE BEL + sl

E10:: 041y
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SUMMARY

The present study is an attempt to solve the basic problems involved in the control of the Sclerotium disease.
The biologic stranis of Sclerotium rolfsii Sacc., pathogen of Sclerotium disease of Magnolia kobus, were
differentiated, and the effects of vitamins, various nitrogen and carbon sources on its mycelial growth and
sclerotial production have been investigated. In addition the relationship between the cultural filtrate of Penicillium
sp. and the growth of Sclerotium rolfsii, the tolerance of its mycelia or sclerotia to moist heat or drought and
to Benlate (methyl- (butylcarbamoyl)-2-benzimidazole carbamate), Tachigaren(3-hydroxy-5-methylisoxazole) and
other chemicals were also clarified.

The results are summarizee as follows:

1. There were two biologic strains, Type-1 and Type-2 among isolates. They differed from each other in
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the mode of growth and colonial appearance on the media, aversion phenomenon and in their pathogenicity.
These two types had similar pathogenicity to the Magnolia kobus and Robinia pseudoacasia, but behaved
somewhat differently to the soybaen and cucumber, the Type-]1 being more virulent.

2. Except potassium nitrite, sodium nitrite and glycine, all of the 12 nitrogen sources tested were utilized
for the mycelial growth and sclerotial production of this fungus when 107// of thiamine hydrochloride was added
in the culture solution. Considering the forms of nitrogen, ammonium nitrogen was more available than nitrate
nitrogen for the growth of mycelia, but nitrate nitrogen was better for sclerotia formation. Organic nitrogen
showed different availabilities according to compounds used. While nitrite nitrogen was unavailable for both
mycelial growth and sclerotial formation whether thiamine hydrochlioride was added or not.

3. Seven kinds of carbon sources examined were not effective in general, as long as thiamine hydrochloride
was not added. When thiamine hydrochloride was added, glucose and saccharose exhibited mycelial growth,
while maltose and soluble starch gave lesser, and xylose, lactose, and glycine showed no effect at all,. In the
sclerotial production, all the tested carbon sources, except lactose, were effective, and glucose, maltose,
saccharose, and soluble starch gave better results.

4. At the same level of nitrogen, the amount of mycelial growth increased as more carbon sources were
applied but decreased with the increase of nitrogen above (.5g/1. The amount of sclerotial production decreased
with the increase of carbon sources.

5. Sclerotium rolfsii was thiamine-defficient and required thiamine 207/ for maximun growth of mycelia.
At a higher concentration of more than 207/l, however, mycelial growth decreased as the concentration

increased, and was inhibited at 1507/ to such a degree of thiamine-free.

6. The effect of the nitrogen sources on the mycelial growth under the presence of thiamine were recognized
in the decreasing order of NH,NO,,(NH,).SO,, asparagine, KNO;, and their effects on the sclerotial production
in the order of KNO,, NHNO., asparagine, (NH,).SO,. The optimum concentration of thiamine was about
12;/1 in KNO, and about 167// in asparagine for the growth of mycelia; about 87/ in KNO; and NH,NO;, and
16;/1 in asparagine for the production of sclerotia.

7. After the fungus started to grow, the pH value of cultural filtrate rapidly dropped to about 3.5. Hereafter,.
its rate slowed down as the growth amount increased and did not depreciated below pH2.2.

8. The role of thiamine in the growth of the organism was vital. If thiamine was not added, the combination
of biotin, pyridoxine, and inositol did not show any effects on the growth of the organism at all. Equivalent or
better mycelial growth was recognized in the combination of thiamine-+pyridoxine, thiamine+inositol, thiamine
4-biotin+pyridoxine, and thiamine-+biotin-+pyridoxine+-inositol, as compared with thiamine alone. In the-
combinations of thiamine—+biotin and thiamine+-biotin-inositol, mycelial growth was inhibited.

Sclerotial production in dry weight increased more in these combinations than in the medium of thiamine alone.

9. The stimulating effects of the Penicillium cultural filtrate on the mycelial growth was noticed. It increased
linearly with the increase of filtrate concentration up to 6-15 ml/50m! basal medium solution.

10. NH,NO,. as a nitrogen source for mycelial growth was more effective than asparasine regardless of the
concentration of cultural filtrate.

11. In the series of fractionations of the cultural filtrate, mycelial growth occured in unvolatile, ether insoluble,.
cation-adsorbed or anion-unadsorbed substance fractions among the fractions of volatile, unvolatile acids, ether
soluble organic acids, ether insoluble, cation-adsorbed, cation-unadsorbed, anion-adsorbed and anion-unadsorbed-
and anjon-un-adsorbed substance tested. Sclerotia were produced only in cation-adsorbed fraction.

12. According to the above results, it was assumed that substances for the mycelial growth and sclerotial
formation and inhibitor of sclerotial formation were included in cultural filtrate and they were quite different
from each otner. I: was furiher assumed that the former two substances are unvolatile, ether insotuble, and

adsorbed to cation-exchenge resin, but not adsorbed to anion, whereas the latter is unvolatile, ether insoluble,
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and not adsorbzd to cation or anion-exchange resin.

13. Seven amino acids—aspartic acid, cystine, glysine, histidine, Iycine, tyrosine and dinitroaniline—wars detected
in the fractions adsorbed to catjon-exchange resin by applying the paper chromatography Improved with DNP-
amino acids.

14. Mycelial growth or sclerotial production was not stimulated significantly by separate or combined application
.of glutamic acid, aspartic acid, cystine, histidine, and glysine. Tyrosine gave the stimulating effect when applied
.alone and when combined with other amino acids in some cases.

15. The tolerance of sclerotia to moist heat varied according to their water content, that was, the dried
sclerotia are more tolerant than wet ones. The sclerotia harvested directly from the media, both Type-1 and
Type-2, lost viability within 5 minutes at 52-C. Sclerotia dried for 155 days at 26-C had more tolerance :
sclerotia of Type-1 were killed in 15 mins. at 52-C and in 5 mins. a1 57°C, and sclerotia of Type-2 were killed
in 10 mins. both at 52-C or 57°C.

16. Cultural sclerotia of both strains maintained good ger-minability for 132 days at 26°C. Natural sclerotia
of them stored for 283 days under air dry condition still had good germinability, even for 443 days: type-1 and
type-2 maintained 20% and 16.9% germinability, respectively.

17. The tolerance to low temperature increased in the order of mycelia, felts and sclerotia. Mycelia completely
lost the ability to grow within 1 week at 7-8°C below zero, while mycelial felts still maintained the viability after
3 weeks at 7-20-C bzlow zero, and sclerotia were even more tolerant.

18. Sclerotia of type-1 and type-2 were killed when dipped into the 0.05% solution of mercury chloride for
180 mins. and 240 mins. respectively: and in the 0,1% solution, Type-1 for 60 mins. and Type-2 for 30 mins.
In the 0.125%4 uspulun solution, Type-1 sclerotia were killed in 180 mins., and those of Type-2 were killed for
90 mins. in the 0.125% solution. Dipping into the 5% copper sulphate solution or 0.2% solution of Ceresan
lime or Mercron for 240 mins. failed to kill sclerotia of either Type-1 or Type-2.

19. Inhibitory effect on mycelial growth of Benlate or Tachi-garen in the liquid culture increased as the
concentration increased. 6 days after application, obvious inhibitory effects were found in all treatments except
Benlate 0.5ppm; but after 12 days, distingushed diflerences were shown among the different concentrations. As
compared with the control, mycelial growth was inhibited by 662 at 0.5ppm and by 9224 at 2.0ppm of Benlate,
and by 549 at lppm and about 77% at 1.5ppm or 2.0ppm of Tachigaren. The mycelial growth was inhibited
completely at 500ppm of both fungicides, and the formation of sclerotia was checked at 1,000ppm of Benlate
ant at 500ppm or 1,000ppm of Tachigaren.

20. Consumptions of glucose or ammonium nitrogen in the culture solution usually increased with the
increment of mycelial growth, but when Benlate or Tachigaren were applied, consumptions of glucose or
ammonium nitrogen were inhibited with the increment of concentration of the fungicides. At the low
concentrations of Benlate (0.5ppm or 1ppm), however, ammonium nitrogen consumption was higher than that
of the ontrol.

21, The amount of mycelia produced by consuming Img of glucose or ammonium nitragen in the culture
solution was lowered markedly by Benlate or Tachigaren. Such effects were the severest on the third day after
their treatment in all concentrations, and then gradually recovered with the progress of time.

22. In the sand culture, mycelial growth was not inhibited. It was indirectly estimated by the amount of CO,
evolved at any concentrations, except in the Tachigaren 100mg/g sand in which mycelial growth was inhibited
significantly. Sclerotial production was completely depressed in the 10mg/g sand of Benlate or Tachigaren.

23. There was no visible inhibitory effect on the germination of sclerotia when the sclerotia were dipped in

the solution 0.1, 1.0, 10J, 1.00dppm of Benlate or Tachigaren for 10 minutes or even 20 minutes.



