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Fig. 1 Germination rates of sclerotia produced
on sponge media soaked with different
nutrient solutions. Weight class of
sclerotia (fresh weight); A, above 150 mg,
B, 150-100 mg ; C, below 100 mg. Culture
media; bean leaf decoction dextrose broth
(®); Potato decoction dextrose broth
(x): Houston’s solution (0)

Table 1. Sclerotial formation on different
agar plate media
Av erag«. numhcr :\\'cméé d'ry
Media {of sclerotia per!  weight of
L ) _petri dish sclerotium
Bean leaf decoction! 70 129 mg
dextrose agar : ) -
‘ !
Potato dextrose . : o
agar (PDA) | 96 125
Houston’s agar 16.8 ; 9.4

ERHOC AR OR KT i 2 vl
BOVEEHRIRIS L0 > v — LM D DI
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ShTudove Wf, RBBIZHG oy
FEWZOWTRDL L1 vy v s o &R
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L7 3 /708 fifEHBS L7 ve=T7REE
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LichoTHIfLL, Gthadva  vigE&ethd:
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WA Moo 35 Jaf-orEES Smb Wk
RAREREH L e L2 EMRE L, &
BEFZEIZT9em v 4+ — L 30§ V- 20°C T
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TR XU IE I B T, oD o
— U BILE L Sl Y » —- VI AR 4°C
i:m?f: Lo

THE RN BB NR O L Db
X, fiiRoSc X 9 15°C 2 sl B R34 By
Lo EBR7 ¢ 7 BXKLHMES LT v 2
= 7T IBEEHR LTI fa TS B 5 s
NHNO; & 1 v 4 v BERH XK, #¥# Tid Bacto
casamino acids (Vitamin free) & 1 v # v $%iiii}
WRTHDo bR EEIIL®IKEL 100 u &
Ltehs, SEHOMEBIC X » TR D P 1t
WA Chicililcn b DL B D,

(2 = % & W

Houston O 45 AW E L TAMT7 ¢
B HEOEHE OIS L OO BUE T W
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Table 2. Effects of various nitrogen sources on

the production of sclerotia
— Amino acids —

WA\;érngc nﬁinb'e;jAW»:érmge dry

Nitrogen sources of sclerotia/ weight of
o o1 petri dish | sclerotium
L-Alanine 22.4 : 70MR
7-Aminobutyric acid 17.8 9.5
e-Aminocaproic acid 0 0
L-Asparticaacid Na 19.8 6.8
L-Arginine HCI 14.1 0.7
L-Citruline ‘ 17.7 5.5
L-Cysteine 8.6 7.9
L-Cystine . 27 4.6
L-Glutamic acid Na l 11.7 17.2
Glycine } 184 5.2
L-Histidine HCI | 10.7 9.6
L-Homoserine ‘ 9.2 6.1
L-Leucine ‘ 10.8 ! 6.6
L-Lysine HCI 0 0
L-Methionine 15.8 5.2
L-Ornitine | 125 9.5
L-Proline } 138 83
L-Phenylalanine . 8.9 ' 9.3
L-Threonine i 10.0 ' 2.6
L-Tryptophan “ 21.3 3.3
L.-Tyrosine 16.1 8.6
L-Valine 7.8 8.0
NH,NO;, 19.8 i 6.2
ﬁmﬁﬁﬁﬁm“4 6.4 100

Nitrogen content, 245 m;,/l()()() ml
JIBRAIC X DR E B MO, L HL

<8i3 f)‘ NHCNOJ ? fﬂf ELIEHEILLSL
~ glycine, alanine, aspartic acid, tryptophan,
citruline, 7-aminobutyric acid TIXBREM % <,
cysteine s L IF cystine T{Ld7n\ lysine T
FEREHA & ORI E 2 E X 1, phenylalanine
TREAFEO G E2 L LD Rz oioAiem
X i, e-aminocaproic acid TILFADFUEN X
by Th e B eSS hish - 1 I
o s glutamic acid 230k X & < threonine,
tryptophan iXiz A ThH B0, - ~BICHBIREN 2\
LWL D EIm AR S B,

SICHHHRRIES L U7 v = 7BEHKOHK
BT BUE TR B TN UL Table 3
i\’—?T< L f:.o
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Table 3. Effects of various nitrogen sources on
the production of sclerotia

— Ammonium salts and nitrates —

Average number| Average dry
Nitrogen sources | of sclerotia/ weight of
. petri_dish _ sclerotium
NH,NO, 116 90 ™8
(NH, %S0, 13.3 9.3
(NH,)HPO, 8.3 8.2
CHyCOONH, 12.8 .l
(NH),C0H,0 14.6 43
(NH)LHCH O, 11.5 9.8
(NH:CH,0, 13.1 1.6
KNO, 13.7 12.2
Ca(NO,), 4.2 131
NaNOQO, 14.8 9.4
Casamino acids 7.8 19.4

Nitrogen content, 245 mg/1000 ml

Z B ORIBUSIL lysine, e.aminocaproic acid,
phenylalanine

RF, WISRLERET IS X OB RGS R &

DESEMTMETHL 00240

ha,

s, FEFERIT AR kB S hii
BORYE WL 1o TR Tabled s X ¥
Table 5 (=73 L 72,

T/ BEXRYHML COBRESh GO RF
(¥ arginine, cysteine, ornitine D L X X > TA
W T ceystine TIXE e @»hbhiehotoe -
Ji. aspartic acid, r-aminobutyric acid, glutamic
acid, glycine % Ajv s T & bt (B Bk NH,NO,
LR TICRE L L LA EL A
v BRTRR RIS hc b 0ic HXT
Holio KOCTHIRER I LT ve =7 BYEEC
DUTHH LRI, 7 @ 2 EEEICL S
NTRENTRTH D EE ORI E DOBER
MMZATRITH D XH M TR, - OYERIZ
BOTHA 7 v MR K Ris R S hc il
DRFILEDLDTRYTH - 120

ARG MU CTHEDORI S LIEYRED

Table 4. Difference in the germinability of sclerotia produced utilizing

various nitrogen sources — Amino acids —

Nitrogen sources

"

Germination_ %
_ __Days after sceding of sclerotia

o 2 27 34 40 I a7 i B
L-Alanine 0 0 1o ‘ 130 | 180 370 420
7-Aminobutyric acid 0 20 11.0 140 38.0 710 720
L-Aspartic acid Na 0 0 0 1.0 20 65.0 76.0
I.-Arginine HCI 0 0 0 ‘ 0 0 2.0 30
L-Citruline 0 0 0 I 10 20 3.0 9.0
L-Cysteine 0 0 0 ! 0 0 0 1.0
L-Cystine 0 0 0 0 0 0 0
L-Glutamic acid Na 0 4.0 6.0 150 47.0 67.0 70.0
Glycine 0 7.0 7.0 150 21.0 60.0 68.0
L-Histidine HCI 0 90 110 130 19.0 250 30.0
[.-Homoserine 0 0 1.0 2.0 ‘ 6.0 11.0 16.0
L.-Methionine 0 2,0 3.0 100 | 160 440 54.0
L-Ornitine 0 0 0 0 j 10 10 1.0
L-Threonine 0o 0 0 30 5.0 120 20.0
L-Tryptophan 0 ’ 1.0 5.0 8.0 ! 110 200 24.0
L-Tyrosine 5 0 20 3.0 5.0 ; 9.0 290 43.0
L~Valine ‘ 0 20 0 | 50 | 80 150 21.0
NH,NO, L 20 8.0 140 \ 160 21.0 10 53.0
Seat seal decoction 50 100 160/ 450 750 100




10 A KB i 26 5

Table 5. Difference in the germinability of sclerotia produced utilizing various

nitrogen sources — Ammonium salts and nitrates —
T - " _Germination % - -
Nitrogen sources | Days_after sceding_of sclerotia o
- ‘ 8 14 | 21 ? 27 ! 3 I 56 69
NH,NO, 0 0 20 8.0 180 35.0 3.0
(NH,).S0, 0 0 0 0 0 0 10
(NH,),11PO, 0 0 0 2.0 7.0 20.0 220
CIH,COONH, 0 0 1.0 3.0 4.0 9.0 a0
(NH,).C.0,H.0 0 0 0 0 0 0 2.0
(NH,,HCH,0, 0 0 0 0 3.0 6.0 120
(NH,).C.H,0, 0 0 3.0 7.0 8.0 19.0 310
KNQO, 0 0 ] Q 0 5.0 10,0
Ca(NOy), 0 0 0 3.0 10.0 180 19.0
NaNO, 0 0 0 0 0 0 0
Casamino acids 0 0 1.0 4.0 150 27.0 27.0
e veaf decoction 340 87.0 99.0 99.0 100 100 100

Mgz X - TR IEL, MY
ML E 2RS0T HES I
LWL ORH Y, ThbiiklsiehBYSAAN
TH o o

= g II

YEF T i\ TIRTHE O /IR £ TONgR
M 4 K HIBa¥, K L o itk
VTSI R Licad, SO CIT § / BRHK
DICEMITE L OISOV THEB MG, HFhET
ORER), 202 B0 (exudate droplets ; Coo-
KE, 1970) OfifeT AW Lo chbd
WO RF L HIE L, WO/ L BOEN
BHMoOMRLMA S L L

(1) EEHHFBs XTI

AGEE I B\ L HousToN D4 I K i D
AR E L, @6KBhT- o Tl -t E Lice
Fbo WBBRT TIERIC L B DV TH Do JHR
PHEESS SO RAMIINR L LB THDH,
MBI LREBEI R BIC Ry Y vz v DR
HFFik ¥, 4°C 1 7 ARSI L 7o,

= DY ST D TR RN 1 W L3R R0 T i
REOOWH AR RMC B Shize e L
1o BWEGNIC2VLTXINR LSO/ L &
~EDONEWARBIEININ & Lic, WMot T
JUCE N & Ui e & R T AR N BT R B L
b A g’ 'C'Z’é ZJo

(2) Y& B &% R

11 flied7 & /7 [BE#H % iz o Houston 7 ELHS
Mo - C ORI AR, T AR U s
TR O5ET W% Table 6 1255 Lo THEEIBIKIY
Eitx glutamic acid 35 X O arginine Cht 3 54 ¢,
B4 HiiBd btk P\ T aspartic acid,
histidine, alanine=tyrosine, serine=tryptophan @
WITEL LD, glycine, cysteine 35 X TF cystine
XL €8 O TCH » 0

P LONIZ IR R I L T DRI aspartic

Tabl 6. Effect of amino acid nitrogens on
initintion and externally  visible
maturation of sclerotia

Days to IDuration

Days of

Nitrogen sources initinug ’35101‘):(1!?;:1 pi!.;mcm-

sclcrollxl~'iﬁ(g!§;’:§)- ation )
L-Alanine 6 8 15
L-Aspartic acid Na ) 3 8
L-Arginine HCI 4 5 11
L-Cysteine 8 6 13
L.-Cystine 8 10 17
L-Glutamic acid Na A 6 11
Glycine 8 6 15
L.-Histidine HCl 5 8 13
L-Serine T 7 15
L-Tryptophan 7 5 15
L-Tyrosine G 6 15

Nitrogen content, 245 mg/1000 m!l
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Table 7. Difference in the germinability of sclerotia produced on agar plates utilizing

various nitrogen sources

. _ Germimiation % ___
Nitrogen sources - _Days after seeding of sclerotia__ I
o i |6 8 1 | 13 _1__15 X
L-Alanine 0 0 0 l 15 15 185
L-Aspartic acid 10.1 26,1 44.2 52.2 63.3 63.3
L-Arginine HCI 30.3 54.9 57.4 574 60.7 63.0
L.-Cysteine 0 0 0 0 0 0
I.-Cystine 0 0 0 0 0 0
L-Glutamic acid Na 57 20.6 216 343 40.2 47.1
Glycine 1.0 19.2 27.3 323 34.3 38.4
L-Histidine HCI 2.9 5.8 79 9.4 14.4 229
[.-Serine 34.3 51.8 774 78.8 2.5 82.5
L-Tryptophan 6.6 15.6 18.0 20.5 24.6 254
L-Tyrosine 77.6 83.2 87.9 88.6 88.6 88.6
acid ThE LB < 3 HTH o 12 & T arginine, cys-
. . . . . . 100
teine=glutamic acid=glycine=1tyrosine, serine, o
histidine =alanine, cystine {12 @iigirz i WHIL “
E < f.ﬁ &Q 50 G (9]
BA AT (057 F TORFIE aspartic acid £} ° o
LML, HR8NETH -1t KT glutamic ¢ o, ¢
acid, arginine, histidine, cysteine, glycine=alanine

=serine, tyrosine=tryptophan, cystine DIHZ AT
it his,
ZHOEDEED HEHOH LB OMBG L B4
B DS B D Wl o Bt T 5 & L 3% Y T
WAy, e &4 aspartic acid, glutamic acid,
arginine TIL R #»3 L < alanine, cystine, histidine,
serine, tyrosine, tryptophan Tit#\v- & . ix %,
RIS BAHEYRIC U isp e bt
WD 15°C 1o st B B % Table 7 124t L 12,
KB ERA D, RIBRBTL oy AR ARTL 2
DT AOT I AR OCTILEHE O R F DN
B, tce THbOOLEERY 15°C - Thb 6
B {#£iC tyrosine Ti% 77.9%, serine Cit 34.3%
arginine Ti3 30.3% D RIR A3 Ui, MMy TS
HIEHRT tyrosine>>serine> aspartic acid =argin-
ine>>alanine DT cystein s L ¥ cystine # 4¢
HPLE LIRRHBIL 2 A E TR RA L »
oo ANBHZ IO glucose D@ MEIL I ER
I oN5rT, B CIN iz bbb
-+ cystine, histidine, tryptophan % FIH U CH# K

A
Days to initiale sclerotia

—~ 100
o
s v
S
c
O ¢ o
e} 50 o
c (o]
L , o
o 0”3 4 s & 7 8 9 10
Days of exudation period
100
4
< <
50 .
(o]
o o

o]

Vs s s
Days to complete pigmentation

7 8

Fig. 2 Relation hetween the acquirement of
germinability of sclerotia and the time
to initiation and externally visible matu-
ration of sclerotin which were produced
varying nitrogen nutritions.



12

SRNEO RSN & MRS RRTH 120 L
L tyrosine, arginine TIIRIF & 7t - o

LA L ORI & I NG £ oIk, W #
LD OHGHEW I I X FHBEH 8T EToM
&R OHEDORER L OBIYE RDI, Fig.
2 ZABRD LS ICTHEI K £ TOIm & 5
FRE OB SAMAR bR, Thbb
H IR A < C L RIEM I % o 5 WIN
e blsv, WIRBHINN S X OO T T
DI & RHF R L DA A D L li#THao Y
AbhPMiEbohsy, BETRECEDLR
Tevye TiebhbfigHRIC L - TSR DA
B BB IR DS T & i BINRTH 5,

b. # ®% &

(1) Bk X Ok

Houston &b NHNO; #9484 ki) U
12 L T glutamic acid 2§ 2, WEK %Y glucose
WMRDO 2 1Y+ 5 arabinose (2 13 ffiHioD
Bids L O galactitol 3/ 5 RO 7 L 2 — 1 &
U P8R BT RT3 U AP LIS D0 TR & b

St v B R Y

% 26 vy

OWG (Tl nie Lichio T ORBGTH -1
Wiy CIN M miries 1w v el v b
ity PERMERS L OBERAITIAE L FRETSH
D, AL LICEBIL L bIC Y v 2
VREFHRCPE L AN 4°C iTERARL

H ORI L OB 2 TR & R ko
L EAT R PR oI

(2) UL B oRSOR

B HiNIONMEIc>W T T 5 & Table 8 2
AL &N O IR & OB RiLo
MiBGT X DB S 2 % h35 b arabinose, fructose,
galactose, glucose, mannose LEOFKILK X<
ramnose s LU xylose T/ PpRITH -1, Ei
CORBTLHINEN P2 ERBLREITH
~» 1o

glucose (DT AN a, K5 1 T nhole
i E o L) RRIOEESBR SRS, 2O
PRI CIN MBS e wnfcieb b
KX Bhb, ~-Jjsorbose HIREF & T 5 LW
TR, HEOERLAbhh o1, KiZ

Table 8. Effects of various carbon sources on the initiation, the number, the dry weight

and the externally visible maturation of sclerotia. — Monosaccharides —
Carbon mumberfpetri | weabtoof > | Days of ongation | Daysof
. dish ! sclerotium Lo period (days) pPig ! .
Arabinose 9.3 82 ME | 6 ! 6 ’ 9
Fructose J 8.0 119 1 i 8 ' 10
Galactose 8.5 1.7 5 ‘ 11 12
Glucose 7.0 135 4 10 I 10
Mannose 5.6 14.6 4 12 12
Ramnose 20.4 3.2 { 8 I 7
Sorbose ‘ — - - — E —
Xylose { 18.1 16 | 5 ! 7 1 9

Table 9. Effects of various carbon sources on the initiation, the number, the dry weight
and the externally visible maturation of sclerotia — Di- and polysaccharides —

v aps v ( M
Corbon wombcrpei | wiantot Dol | oun® | Doest
__dish sclerotium period (days) | P'®
Lactose 57 130 M8 4 10 11
Maltose 129 7.7 4 8 10
Sucrose 5.4 17.0 6 5 12
Dextrin 114 8.7 4 8 10
Inulin 13.2 6.0 q 8 9
Soluble starch 5.1 114 5 7 11
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Table 10. Effects of various carbon sources on the initintion, the number, the dry weight

and the externally visible maturation of sclerotia — Polyols —

Carbon sources Q:;ﬁle‘;r‘;Petrl ‘ szgmf Lof( try  Days of g:i:m;:?:nuf Ddy.’ of
o dish _i_sclerotium i Initiation period (days) | pu,minimon
Galactitol 27 49 M8 5 7 9
Erythritol — — — — —
Glycerol 6.0 13.1 4 5 7
Inositol 1.8 1.7 6 ; 6 i 9
Mannitol ‘ 1.7 2.1 { | 6 i 7
Sorbitol | 76 9.1 4 8 | 9

Table 11. Difference in the germinability of sclerotia produced on agar plates utilizing

various carbon sources

. ) Germination % .
Carbon sources Days after seeding of sclerotia )
. ) o 6 | 8 | 10 b 12 | 14 N
Arabinose 225 | 505 790 | 940 985 | @0
Fructose 33.6 49.3 65.7 75.0 84.3 893
Galactose 30.2 43.6 49.7 57.7 738 85.9
Glucose 383 71.3 85.1 93.6 95.7 97.9
Mannose 39.1 60.0 79.1 82.6 88.7 974
Ramnose 6.9 20.6 209 39.5 54.8 710
Xylose 188 34.8 16.5 61.5 794 96.0
Lactose 7.1 214 241 33.9 34.8 8.4
Maltose 1.8 10,1 15.1 26,0 33.8 41.6
Sucrose 18.6 349 66.3 ! 90,7 96.5 97.7
Dextrin 54.4 59.7 752 869 92.7 97.1
Inulin 49 19.2 236 389 40,9 55.2
Soluble starch 21.5 45.6 64.6 722 84.3 88.6
Galactitol 1.2 — 4.9 49 — 25.6
Glycerol 0 0 0 0 — 7.5
Inositol 0 0 0 1.2 — 16.7
Mannitol 0 0 0 0 — 16.1
Sorbitol 49 1.8 324 43.1 54.9 58.8

WIS Wi 2 B & fructose,
ramnose DM b4 < 4 HH G, &\ T galactose,
xylose, arabinose Oz s hvB, HEON B
1% ramnose A7 A THL Y < LLF arabinose,
xylose, fructose, glucose, galactose, mannose ¢
Bk &<l do o WiutiBIINL arabinose
Pl L Eimn< 6
glucose, galactose, mannose DIz s e 3,
KIS BB X ARG DTk Table 9 1253
L 720 lactose, soluble starch, sucrose TIZJZIX
BIPieCHEEN KR T, dextrin, inulin 35 1
U maltose CIMEIREIZ L\ e O &

mannose,

H, & T xylose, fructose, ramnose

Bo )i, WEDOHH LUMBOM S » ik
T35 L IHEG R MDA L v 3 DL dextrin,
inulin, lactose, maltose ¢, #\ T soluble starch,
sucrose DIIZ % {, @EDONK AL inulin, dex-
trin, maltose, lactose, soluble starch, sucrose »
MU BT o too ¥ Aok BRIE lactose T
iz b Je <, &\ T dextrin, inulin, maltose, soluble
starch, sucrose DML it %, b LIHEER
R DML e OREOM TR b, 2K,
BRI SEEHIOBIZBT 04U 5 T i
Lo

—Ji, BET A a - BRHE Lick X
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(3 Table I0 KGR Lico CORMBW BN X 5z
erythritol TS AR S hT, galactitol,
inositol, mannitol C LML ZHDCARRTH -
2o LML glycerol & sorbitol LoifEILHIX
BMIIURESLEOMWMTHRS hic b DIzt
M5, ¥4, Zhefivara—ACHIRShic
WO UL T2 el s B,

KITRAe D REFLZAIIL THES WO 3
PEA T L% Table 11 1273 L 2o

MBERGeDWTRD &, EDMliw A LTBIK
SR D X JRIFL fo, BIEENICIL sucrose

1001 o ) =)
GO
[s]
Q
o]
50 [2]
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3 o
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—100r © © ¢ o ° °©
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100 8 8 w
e o 4
o
o
o
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Fig. 3 Relation between the acquirement of
germinability of sclerotia and the time
1o initiation and externally visible matu.
ration of sclerotin which were produced
varying carbon nutritions.
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X THIRS WO BRI DIz &
~T lactose s X TF maltose TILREIERN LV,
ST £ HITIL dextrin s X ¢ soluble starch
HERERRIECH DA inulin Tl ot I
P R TILEE-T 5 &, arabinose, dextrin,
glucose mannose, sucrose, xylose “Cjit { fgdfde
Mead, g T fructose, galactose, soluble starch,
ramnose, inulin, maltose, luactose DFTCH - 120
=), THBEDOPRGZ S BLANTRE7 4 o — Tl
sorbitol #HVCHEOBPIL XHOTARTH
21

I GRENDORI BEDNC IR S Ko
RHREVAIEIN G, RGN s X O%T %
HOET ECOUNE OWRY Fig. 3 wkL®»
o

ChBDFIMIEREFIC W TH LR &
W] €%, PO SHEM R BA R IEN R & mINERT
HHZ EEHBRL T B,

c. E¥iM
¥ VAR EOBENR NS Y2 5D
S EMD I, 77 3 v Eah 2 ioFNEEY
L Houston HREESBZ DT L 1,

(1) SEBdrElde LU )i

ILARHEE Houston {ypEHTNC T 1.5 %
2 bDTHB, 2 1 vHiika v Ty
2# = CHE AL b ORISLIHT ORI T
A LT, JERE £ 3 vis L OUEMEEIEE Table
I2ZHZ/RLACHED TH B,

R, WREHRNERILTH S, BKS
i & Qe BRiRE-FUERM ECr v — v
IARTIEM T2 AE Lico OIS LT
CERRT D W DY & 7 BRDNSEE Ut THBSHLATY @
vz v BRI E, 16°C THREFSHL,

R EHBRCBER Y 2 ¢ vORGRAETTIICE
E TR R AR A R TR X D
Mol Lo JERR, HERRdMEfe KT UINIE &
8 Th 5, M 300ml =) 7 5 & 21 26 ml
Fosr L, 120°C, 7 ArRNNSIEMIHE Wi A
Lic€s 3 vieiMUice 20, e o
ISk & O LIS BHC Tt » TR ME L
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Ex i vHRIEM LR 5 HE RN

Table 12 Effect of vitamins on the production
of sclerotia

N ¢ SIE 1) de T g e o o Aver'u,(. number] 7 A\crxu.c (Iry
A L O ERRICE Table 12 1R Us, TERIK Vitamins S_g:'l';:‘l:‘ of sclerotin/ weight o
o s @ viRmEy ew Z MR Cth - ‘ petri_dish sclerotia

. . L e =ppm! o Mg
feo EARERUL thiamine THI L b L), Biotin 005" 109 1.2 M

e , . . *yri inc 0. 39 12,2
biotin 35 X U* pyridoxine TPk L - To, ,I,’ fldof"m 1 !

. . Thiamine : 0.1 10,9 7.4

(ii'm&m'é,l RLIBTDE Tible 13125 ot 120 o
BhakHic VEMETIEM S i T T

Table 13. Germination of sclerotia produced on the vitamin-added basal medium
T - | ) B ““Germination % T

Vitamins B . ____._ Days after seeding of sclerotia _

o 8 Mo 37 Y I I A
Biotin 0 0 1.0 3.0 6.0 8.0
Pyridoxine O 0 9.0 230 200 41.0 110
Thiamine 0 0 Q0 0 Lo 20
(.umrol 0 0 20 7.0 20,0 350 38.0

Table 14. Effect of vitamins on the myeelial growth
B ' o ) . - _ Myeelial dry “eu.lxt (mg) T
Vitamins L i Days of “culture o
o i L 3 i 5 e l" | 16 | 22

Biotin 235 250.0 Mol | 27 58,5 338.9

Pyridoxine 25,2 306.6 390 ¥67.2 3438 | 3488

Thiamine ; 18.0 236.2 343.7 360.9 3520 3525

Control J6.0 49,9 34.6 104.4 2279 2168

Bum leaf deu)d dextrose broth 36.0 f ’M 9 219,0 233 2156 2158
BORBFEAMME M LTAERL <, LA d i
biotin, thiamine -¢{ l’.?'E-ﬁ-f)Vl\lié Lot SR OB I AR RO MG L - T

POSERBETTICETE 2 1 vOE%eY Table
LiLmTouﬂﬁ%fuMWWGﬁmfva-y
WENOTADR L WM E Lo WA T 5 (ki
ZhUttL biotin, pyridoxine s X 0% thiamine “CHj
FHTH Y BEMKIL BT R AFGZ 10
THRMAH 6 B, L b T MORIRiR B
B\,

Wi, A v v R Lok i bio
tin, pyridoxine, thiamine FIEME i EE L

P, HReHBIZ by 2 vigMIKX b L
Tk PlonE s e v, HLAEHMKER

(RRRMP Ui, SOMPRHEBIREOFERD
HEROCBET L LD TH DL, Thhb b1 v
UM B s T e S v ML
Houston &EEIMIZ 3513 5 X b L BRI EL ML
ey,

ﬁchéutufﬁhl<ﬂbhkm&JC$6
(Puroy and GROGAN, 1954; TowNsgND, 1957;
WHERLER and SHARAN, 1955), & O 39 O FgEic
(ZHEE LT S sclerotiornm pA Ui ULV 5
T D (TANRIKUT and VAucHAN, 1951 ; DE-
METRIADES, 1952, 1953 ; WANG and Le TOURNEAU,
1971, 1972),

WAL <l shuLoime LT,
WL & o CARE S e M R/ E LTINS R
T\ % DI cysteine, cystine, leucine, methionine,
tryptophan  NH,NO,, (NH,).S0, 7c&THnH
(DEMETRIADES, 1953 ; WANG and Le ToURNEAU,
1972), & @5 bANBIZ SV TRIEDE YT 6
HA=DiL cysteine I L T¥ cystine DA TH 72,
NH,NO, 22V TG LRl s b T
WBELTCLHMAH D (TANRIKUT and Vau.
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GHAN, 1951; PurpY and GROGAN, 1954), AU
BORERP B & ICHEBMIC & » TRBY e
FHFEXE BRIy,

¥ inulin RRRFEH E L CIREMN X S ADH
M5, HEERCTHYLE LTVW5#LHS
(WaNG and Le Tourneau, 1971),

DX 5 CHKE R i B A o Rl Y
THR/RBPWREC X b Rt OV BIARS
Mods X OBWHIE R HET A BN R—Thwo
Lizdh L Bs Hewp (1955) »HRIHLTCW5B L5
WA X 2 RRFOFMENIOELBFEL T
3EEZBNRD,

ChHEBEHRCRIET I LR, B
WO RIFE LI b O R F ORIKIC X
DFHLLARED T LREKIERORPI LU LRI
tols Tihbbt, ERFCOVTR—HTT v
&= 7B LOUNBIEERK L b4 aspartic acid,
glutamic acid &7 3 JBEHROIMHITRYD
REFEBR LT HLDOMRE G, —Tf, BREHT
TERBEO XS eHFERETALRT, N, 8
W, BRoFMh L MbFEgERRRIT RS
BEDIRIELRITFCTH oo W7 A 2 — A Tll—
ENCEGRAETICFUR S Rt oS L, BE
NICHEBORFEL AR E D,

WEERCH LAY —Mo7 $ 7ES LU
W7z -3l LT, 6K LeRigB. Lo
FTVe=TBERDLVE—BOREFML T
LRI EHBEEBIBMCIRIEN TH » THREN X
L% B, = DRETHAIH B —a WL %
o, FAFCEHEI»SENLLELOTHEM,
WOWiD B ITEHOMBUT & » TR 51k
PLEVWLORD ol 20X 5 b, WA
I LW BHR O TRIENR E K FICRich
TWHEEZBRD, iy NHNO, »gkH
ET ARSI 2 I vRIEMT A LHEALT
Mt sk, HEEhEN, Thictlic- CF
MERLRHBEORFIIBMLTARRB LD, Shic
LT vy RNH B L OIS S i S
Ehah, TOMEOERIHEEBRET e,
IR T 50

ZheoWdr SHAARLN T TRINE N D14

LW ENEOMEBID D L ETIEIRC L » TED
RIFMHINTHERMNLE LT DT EXREEh S,
¥, HEORFEIBTH » TLFHEO AN
I B3R MOBARE, Thicihi 5 BFEHOX
HEWTILELRD B, W4 Sclerotinia Dtk
WIS KM OB BT s b Em A IR GBI
MTsz L TRTTHEELBR T (Tow-
NSEND and WILLETTS, 1954 ; WILLETTS, 1968;
WiLLETTS and WONG, 1971), # 7= CookE (1970)
LB 1 D WK OB IR & Thac i
S5HEARTOMIPEZKONREE L LITRMOE
FIGERTH S EBNTWD, L LB LR
DRI S h BAMBN AT X b R
815 EBB TRV ERRLC B, T
bbHEgONROET GHEMOBR) S&FLd
RIFME N OMS, BEThILHBED “BIEMN K
B BT B30TV,

3. REICHES>HEZAROEL

Sclerotinia sclerotiorum OEMI’ D58 %
R LA SINET b bifithko “IRIEMHBIA" 1
BRI X ARBET LS8 TLI—FLtw
RN THBEMNZ LI, 2D Ehb Scle-
rotinia ORI EN RIS BT B HERE
HUMHMIGARERES LD EHEZBRD, L
Mo TAHOHERFORIEEMNODT LML
THEQORMC BT ML WL 548
ARSI ds TR E LTH v v 38
WM RER I, RBUC e 5 B ONNlE
Tt oL B L. X
TR N F % AR O MG R 3 X ORI It
Bt T 5 Al b BT
7o

a. BEEOAIRS

(1) ks XNk

Sm5 ik 4 v & v HMEFAER |, 20°C CTHiE
L, BREhi il T Oy g o BE D)
SR L FAA CRIGE L, WD/
FCAARRIE S Ml ik @ 3 B Rfic o3 o

) |l MEoERIIEEIRE L, Wwign

W L TWADNRERMOF O ERELL WD
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3% (B QWY 83118
(23 FHEBEN ;B AT b A (i A
R TIR

@ I Wi I (L, Hals
kT a0 E “SHBUNRLRT 28 T Lichy
o WHILASICHE»GHESh S,

e, ThbLIZmA TR BRENRS HRD
MNENEOIIE S Tt i, T b E R
et bt T DI OV T L A O 120 1%
L,

Wil L 7o @412 ethanol, n-butanol 5% 41 Tl K
e, 2374 viclL, Minot B 7 & b — 4
THEH 10pam DI Ui, Tels KBt O
ALK, W5 SIS R D W R D
#\ DT Sass (1951) o Jjikic il U C Al %
HORIZHL E LKL Ltcs Tihbt, <37 (v
Fu o, s OWEYH LD, HZLAEED EEsil
X4k, 4°C oA dnc 1~2 HERH, @i
DU & Lico W Haupt ©UG{)i% (JENSEN,
1962) % TAF A4 F 72212 )21, RS
CREtEIZ L 72 1% aniline blue K cipfi L,
WL 1,

(2) & P

R P DR BTN ECT S A AR
Bleu oM ¥AESE, Kl EWBIcET D
HROBEN X4 A bRy (Plate 1-1),

O ; §i LT TR aniline blue i {t
A e b, BABE A T bh TR L
MR OMRSASEHERINS, ZhicdL T
BOMIEROHELRIEL T BH, TOF
LG (Plate 1-2),

AT EDHEI LN O MR i g s
LHED LI, AREEDOHE, HEHEr bt 5,
HIBOERMANC L 2 ROWMPA A BR DA,
F# O MMz L aniline blue i X 5 TH SRS h
HUMAEREhBENTRoOSE T 2 biedikd
(Plate 1-3),

AR S B At D RIUGS Js 1T B HIMEE RV A &
PERRAEA 2 7o U 6 FHAAMIC BT, Y¥ sk o
(Rind) 2 X h, #DOM X3 15~40 um TH
% (Plate 1-4), # RAKGIC VX AR T 235 & 380

R=Rind C=Cortex M=Medulla

Fig. 4 Diagram illustrating structure of a mature
sclerotium. Cellular differentiation in a
peripheral part (right) and a whole figure
of vertical section of sclerotium (left).

HBitev e FIAHERO FISHE, FR(EL Zeus,
AT AR MR RS B b, 2Ok,
B (Cortex) & L T#kbh T3 H% (WILLETTS
and Wong, 1971), O T ToOEARL Hic 54l
LRI AMIETH D, TOFLEY ELT
Uil IO MBS IR s E b B h
e, TR EPED e GEEM U IR T
FhT 5o HENBE M2 o 40 s i %Al
Ti o S M RIALEY (Medulla) 5 LT %, Zh
LILMAEE DN % Fig. 4 2R L
2o

PAla i 5, pHRORBuciEre 5 Wi ¥ e B 1L
RROBSIT By DERAEHME RIS X 5 ToH X
MEGc T 5 o & &, AV TIREROE
HEA PR LA R 2 IS IR L, #dlfen
BB LY A e NS IEME L 1M S B,
b. WHEAROMERE

WL SN AE B 5 ORI ARl 22 & L
TRHL o,

(1) EEHHLITHL

e R I, A ORI X ORI
DG EER2 HROWN S0 5 2
to CHBIE IX1Ix3mm D& L 1/I5M 4%
fEAR i 1o glutaraldehyde & acrolein % #% 2~ 3%
2 LML RA (BUF GA+AC &
B) C 21 Befsliloiz U oo (iR, Lo & ¢
1.5 B¥INIF2 3 BIgkAE L 7o 6, 2% OsO, KT
T4 MFIAIAE L oo EAciBAIC DTk o i
1% KMnO, Aifiit, 30 I L1z b o R
oo MO LH 4°C Clileste, ML

HEhie 2 2 —ASFIC X DIEAKL, n-butylgly-
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cidylether # [t & L-C Epon 812 2L 2
(4314, 1971)s WEE A1 Porter Blum MT.1
AbFire—aick HEML Formvar 44§
WAliotey = b £, v RIZHF SR, W
IL5%EEEEY 5 = AT 215, v T Millonig B
(P, 1971) 2 X ANERR A (A 15 AN TS e
v, Hiar HS7D Sbf-Bifisad T 50KV @
MMGEIED b & TR LI,

fods, BeiEr iR 5 LR, MM
SRR OLE LA v — T 7 BUE I R TR
U X DI Lo Tichh, HRO LRI
02ml OEFA LI 16~18 = DR Ah,
M43 10% KOH RN CIE L icitigk o/
e Ahte 0. WRIE 20°C ClisiiL, SO,
P EL D RER T -5 720

(2) #4 PR

C AR B o> il W 50

Fe T A e (CW) (1)L X 0.09~0.18 sm
Dyt LT b HRA (Plate 2-1, 3) ¥
reBE e (S) XTSI ORIL (P) 24T 5
A, UL LIELE I Sordaria fimicola OREUEAL
T X TV BT ON Wi (FurRTADO,
1971) o Ht (DED) s it (Plate 2-2;
Plate 3-1), Lo L Z R {HE RSO SR
B T 5 1 SRR ok S sl b o
o

(000 JUTHE 6% o SO LR VAT OR SR e & 1] U
NEox DN AT T BN, O BRI EHE G
x4 o 7o EI Bl RANIRNIC & o T e %
L CwSErbE» 55 (Plate3-2), hid
WCm Ll (i 2 K S MICHIM T 5o Etil
AFEH SIS OB B T A b h D
VORGSR SREUSE Y AR S e AR BRSO (i e
5 HAUETE LD A de BT REALERE RIS I TH A
BT eI A T le b B L RRT L
DTHA (Plae 4-3),

T DB U B 5 BUALERTE 5 D HIl Vs X AN
HHECsTALO LB LTI, Lichis Tl
Bt DB - OB RS E LR T LicwvL o
¥ bhb (Plate 5-1, 2, 3), )ik 247
T 58 E R (FL) (LUFHER & 050 12ounT

IERECHCH - MO MRS ISR
DRIV (EDL) ¢fiioh s (Plate 6-1), L
ot o THAAER O Rt o ORI ISR T

230k EBBID,
WD BEHLERTE R ARE L L, ME
0.25~0,46 pm E7g D, FOPMERM S 1.21~28

am O TR h X I E IO
K Cilioh D (Plate 7-1), ¥ 2 HERLERIH A D fH
PIVF & R 4 E 7 ERETAIRED Bhie
otz (Plate 7-2), ¥ oAU B IS Ss U B AL
R A DFEEE (S) (Plate 8-1, 2) (LA BI X
T EITH I 1 BB (Plate 3-1; Plate 4-4)
I LT LT B 0T, RSt
THWELIEMT D 2 e E Db,

7 e A1 B O A KBBR8 A (Plate 7-3)o
SEOM XY 0.8 am TR oA % AT L,
= SIS R D S iz RS
Wt b Stk BB HRE (Plate 7-1),

CHINET D B 1)

G RTHRAM ; GA+AC 1 XU Os0, Tl
Lol Hif (Plae 2) 7 6W B X His S. scl-
erofforum O N H ARG R iE — e
BRTLSi 2 OHGERED RS, T,
iravFEYyT M), vav—2a (RIB), il
(V), Higipefk (ER), WIEde =i ilix b2
#O(NM) wmwthsig (N) 2&ThHs (Plate
2-1, 3, 4)e Fiow~ v — 2 (LO) 124lfesE (CW)
ENOBR I (PM) Ofiic iz Lic/hle E Uil
Hha (Plate 2-3), = Oz (S) Mk
i TEIEDESGERIR DN A B S, Zhit
105 (I3 /e Woronin body (WB) & &ic
X5 (Plate 2-2), = Fuid iR i &1
AT AP MRS hD (Plae 8-2),

Rit% % MR-+ AR RIBEIM (PM) o4k
WL ORI L D R b, Al Lo
A5 (DB GA W T ORBEEE (PM) A i 4 8L
Wizl AL TV20M5 (INV) @b d (Plte
4-1; Plate 5-2), L2 LI 51T B B(E
Kt kskhhWii e e (Plate 6-2) 2D X5
PRI AL GA+AC XU 0sO, iz X
ALYy KMnO, FECHIRTECR NS
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(Plate 4-1),

2 -e S — 4 (LO) ikl o b L
LIRS h a5, ks lsvTig s he
LD LWL DT RSN S DL &5
Dk & L TR TS B 5 D (Plate 4-2,
‘I)o

VO B sy CRHEM A3 3858 L b e ifi R
R N BVET S NE A, BREEM O S RiC o
T s W IS T 15 (Plate 3-2),

M EERERAYUTH LM, GA+AC B X
U 0sO, @5 L 2o i AR | i 80 R B 1 BY £f:
76 < LK LU NI 2 RN i (CMS) 234k
FObb Doy (VI dnz Bt S 3 (Plate 5-1 5
Plate 6-1) L2 L ZOWili% 74 7 2 FRF
CXHDALEHELADBRELDHD (BRACKER,
Bdido

R e R LI R ERR ABhin
LHRE S by FY 7Ch ot

ekt GA+AC KLU 0sO, WS L1 i
BT T E 0N ASE I 0 45FT (AM) 253
(V) duc@a o h, ANETTo2hTE o4k
¥ 5 (Plate 5-1, 2, 8)s & L TR AS
EZDX 3 eI el S hic S Howle (V) 7
iz bhs X 5ok d (Plae8-1), 7
B RGOHEE KMnO, M5 U RSl i o
P Tt e (V) IS ARBLRZ e (5 U 22k
ECHH & hi (Plate 8-2),

AR 1 2 OBIHEL T foluc iz 4
KD rav Y7 (M) 20008 oiqhk
Efn Tl Bi, 7V A5 LHHCHD (Plae
5-3)y L LIKBINCHE D & 27 ) A T AN &
b b2y PO 7 IRYTh el 8 < ke
B, Plate 6-2 1) #MBIE D s P2 v FY 7
ENbLRDMY (M) %t L7, fedsifigostm
M RAH B B SR EAD E Fig. 5 12
AL D IZHBRIIARDGETT & & Lo afus
ML, EEMEKICX - THEDBRIc b v ¥
y7OBIEE LSITFET D,

WU B OB EE TR T RIS I S
HHIAGHEE LTHOINGEE.NTS L ¥ 2§
0.5 sem OWIFLA (CR) 2% (Plate 6-2,3), =

H=—=—M
o) i
r.T b=
£
S
~ |
= sp
2
o
a
|
~——Fp
o4,
4 6 8 10 12 %

Days of culture

Fig. 5 Changes in the respiration rate of sclerotia
during maturation. Abreviations used in
figure : M. mycelium ; W, white sclerotium;
5P, slightly pigmented sclerotium; FP,
fully pigmented sclerotium.

UL S. fructicola 3s XU Neurospora O fpniz
Rilightc=a w25 e 1 Vorsdh (Tsuba and
TaTuM, 1961 ; CALLONGE, 1968) X FilEko { D,
HBE S sclerotiorum DY REAPIZ LS
72 microbody (MAXWELL &, 1970) ic#ig+2
Lol sh o s bt v ¥T 2,

FOF TR T & SIS HFHIEEG v <~ CLL il
LS 7Y 2 — o v DI TEW S hue AR SR
WIS BWLTRLDHLD A “2Y a5 vk
WA TRIT 5 2 2l ied - 2o

c. BEMcoOMmip{Es

(1) B etie X O ik

B RS BT 50 L REECH 5,

[Alsis s Tl ;

TR EEHLERIZ I & LT glutaraldehyde k& acrol
ein % 1/I5M MREEHI (pH6.9) 1S % 2 Dfk
FRIEM BT D X 5IZHHM L =BG C 4°C,
16~24 BEINISGLE LU, 28 i ethanol, n-buanol §
WAL TR 7 4 vl 2O
N X - Ty (Freeze substitution ;
JENSEN, 1962) 4 IV Foo T b 1x 1 x3mmod
KESICY D & » LESAURI 27— oD
=R SR, B USSR CHAILT
112 8% methyleyelohexane # 4 te isopentane
U AL, ARGCHiR S, RWCrYI4 7
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A A-aceton Z Ah KRUKAD ¥z 5 TADN
D —h — K ethanol 12 X D3 HIMKE
PR 1770 » oo MASIR IR DB KR 2 1293
i &L, toluene HEMME LT~ 7 Vil
WL 12,

357 4 UM LSO D BN D, Dz
DUTRHICIE -~ Jjic L vk L 7o 2 h
5Hit Minot K 3 7w | — 4T 5~8pm DY)
& L7,

FUBIN O W R A LR T B 3 (iUl
LWL T HOTEIFUML R v, T
Tebt, GA+AC RAHITRIE L 2 frFHE poly-
ethylene glycol 200 el KL, BREBUETH D
hydroxy propyl methacrylate (LL'F HPMA L&)
WAL 2o A HHRHI Q9T S, 2-2-azobis-
isobutylonitrile # i & L, polyethylene glycol
200.dimethacrylate %G/ & L T 55°C ¢ (v
Lt MG 7e o 23 HTAFA7 2 VT
Porter Blum MT.1 oA F 328 b —ATH
lpm OYR &L,

Uohtch M E LT Haupt o 8§ (F %
(JENSEN, 1962; {H1L phenol X AttZevs) v
TAIGA K75 RAZE Y DT

R EC L PR Rz >0 T e »
12
(1) HIREE 3 X UMl oD % Wi NI

2, 4-dinitrophenyl hydrazine 12 L % aldehyde
B i WP (FEDER and OBRIEN, 1968) O, =
Vg Schifl b (PAS BIE) 2 &k %o MREDI
DERBOM 71 GA+AC Blsign <57 4 v
Whotwm Aty v pig L7 (JENSEN, 1962),

(2) p-1, 3 glucan; aniline blue ¥ (il & 4 4%
Y. 368l (CURRIER, 1957 ; FAULKNER 5, 1973)
ICX otz Tiobb, WiRSRE: TIME L
OISR 57 4 vik, #pHYO0 D 1/I5M %
FE R BT L 12 0.01 2% D A FE aniline blue
T L, T-{CHIYER 5 FM-200 A RS CSid
2k DL e UV g7 4 4 2 — 3§ 370
am (FLSERNE — 22 L 2L O, AT
F7oARBME0Pienbo (Bny 5 A2 1LY
K. K. 4, No. 1) %tz

(3 4 2 KL, alcian blue 8GX # pH 25
DR RER T T LIBEWI T E LI, HEHL GA
+AC [WED <7 4 vEiE v

C4) # Tl o R PENEL; 052 toluidine
blue O (pH 4.4 OfE:fE&EHi# ) (FEDER and
OBRIEN, 1968), H¥HE GA+AC [6hii, HPMA
il & Lt

() X v GA+AC [BlED -+ F
v vHWIR (MX10pm) K57 4 vk R
KOH # (23 M) T 2050, 120°C 4+ —+ 7
V=735, WhEEVMAKTHEHRLTASIAFHN
A ¢ LKI kot 1% HsS0, campmL
chitosan RIEDA{j 8% X t2 (JENSEN, 1962),

WU 5 X UREHIC X DL

WS IR L D ESE L e oW ik
ToOLd euMAe KL, AKET O EOF Y
L1,

1) Schweizer K (7 v & = 7 {RE (LT
ik % cellulose @il (JENSEN, 1962); Y1 k%
Schweizer [Ci#i2#7 6 BFINRIL, KILHEE R
o FE ML L2, YL THRO BN
o] CARBBICIGRIBEI L, sEficidfilicc &
IZX > TRFEOMEL AED I,

(2) a-amylase 2 X % glycogen Dififk; UV
# 1.0% a-amylase (0.1 M {:fig &8 thiigg, pH 5.0 v{r)
T37°C, 20ENABET 5, XE L TR GE
oGS v, MPRH DY L celloidin
Bl o, oSl T PAS G E#M L~
2o

) A1, 3 glucanase 2 X KR 5#
B-1, 3 glucanase DiRsrfifLtfiix CNBidizZ A,
KGR X v riRS hte) Xk b amL
foo ZOMFIXKDOHUZIOIYLNILDOTH
%o Ticbt S. sclerotiorum O 5+ £ERH A
(EBata and SATOMURA, 1963 a, b) o KuhitH i %
0.25~0.55 ML THF L, wEEkicen
Leihbits, MeRsfEt: (pH 3.5) i L Duolite A,
Ao A2 00 M MR, pH35 & & bicil
4+, B F#i% 2 512 Duolite CS 101 oF 5 442
LN, o pH BRI T pH 5.0
VIO Fiih b D, Chk XDt ¥R &
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LTIV S DOFFERIIL exo-81, 3 glucanase
%%, Laminarin (K & K LABORATORY) % )4
Fie LTHhAEL mg 4D glucose 107.5 mg/hr
AR T D DA AT Do Uy O A pH 5.0 §:
REad iijig 2 3 BIC LT 37°C, 43 WERNTiie o toit
Ay (1:350) #8710 H Loz ey
b it kBTG OUHEOMFH LYt T 5%
WDIZFHIIZ  streptomycein, aureomycin, chlo-
ramphenicol # 4% 2~ 100 ppm OWLH Tz o
AT, DR ERELMRWD PAS KIiEd 2D
B, HEIGILEY GO R Y SRS TR L
2o

(2) #i PR

s s X UIREER

PAS FRC2WTAh D AR X URaERL

Sk, HHEERIMERECH » 2 (Plate 9-1; Plate
10-1),

iR O R AR % it KOH KT 2 IEh A
W5 LBHEMEF EERL, AR X TR
DENIE 5o CORFHY LKLl LT 1%
HoSO, M5 v Lo gL <
chitosan il Xtz (Plate 9-6), ¥ f-FIEED
Mt SRS CHRIET D LR BR L i % L,
chitosan [ b A bR b, T hbHfpdids
LU PAS BUGEMED &l #LEE & BT B Ao
AU b X RAWE D B 7y © -2 & LT chitin
,Jﬁ"ﬁ_; xbhb,

AR < HATHMEME — Iz d T2
BRI HIERIZE < toluidineblue O (Plate 9-3,
4, 5) alcian blue 8GX iz X » TLH &Y
i hfed ot

0.01% aniline blue CifRilifa% Yuln-I 5 L 4%
SR T TR RO DA N T 5, ATl
RWEcwilscah b, RHENM Cafdins sln s
e (Plate 9-7, 8), T7cdr b HiML aniline
blue 12 L THFBRAENDH B L B Hh B,
—Ji. S. sclerotiorum OPNE D HREL 12
$-1, 3 glucan @ Sclerotan (JePilize ke, HUFH ¥
gXosiEzhe) L aniline blue Tith+5 &
GO EARES 5h: (Plate 9-9), 2 h b
i AR X ORI s B B-1, 3 glucan

DIEMHESE S D, Fo izt aniline
blue ¥:{tCREROG KA JeT 2 HEED & h
Tehvas e,

SUS A % U BT SR i 20 C
ZBE 81, 3 glucanase @ 37°C, 43 WM D LB
D HCULERHENM 2 b IS o T B 1SV CEIR
Bl S hich -t (Plate 10-2, 5), ¥1-5%
AL VORRMARNZ Y » CLHEBTEA L BR
ot L LR LMl S5 il
HER] & AaGEi 2 5 BUESY AET B (Plate 10-3, 6)
I hBDYETLiL B-1, 3 glucan Ao ALY { & IETE
U CAatEss X OEERNC Al LT D o & %Rt
LT3,

—Ji, Mt X odkHEMIL Schweizer 10
Bick > TEDI G A LOEL EbHh
v D€ cellulose (XD BT S0 L 7y
LDEEKLBRD,

Alka¥t 5

EEALER O VSRAIT 315 PAS RIS ILH0 Feug
DI HTHIRIGS LB BB M, &Ll
U % celloidin BERIL 2o & EHIAFTIC PAS &
A b Blbha (Plate9-1), S 2 &1L
Jafithicisit 2 PAS Bk o 5 Tl ofr it
R, SRIRM O & it glycogen L Eh i
(EARGLE, 1948 ; COCHRANE, 1958 ; MoTTa, 1971),
SO LS D DN 1% aamylase TA
BLIL B 6D PAS S
B, HHEGIEH ERB R { e 1o (Plate 9-2),

PO AR S o AR Iz 1k PAS B oyt
NBELES Sh aamylase AMHE LS Ly
(Plate 9-1, 2); —Ji, = OB RUTC
toluidine blue 2 LCFH LW {4 4 42 L,
L L ERBICE bt Tt M m L 2
(Plate 9-3, 4, 5), MR 5 304k X O
i, ZheOFEIINLICa Lz mil %K
DRIV FEHE L i fig-Tr L E 2605,

d. 1%

PR DA AR R BB & 7o B A sl 53 L
1A CIE BN IS 30T 5 WUE e B b S B SRR
FROMBUEOIRILE i 5 MO TH
Bo NeHKIRIED WY (SarTo, 1974) imds\ T 2 i
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S ANIQEE 5 & & Z ik (inner layer) 3 X O°
SFWM (outer layer) ZildRL7cp%, chX vy
RA{BFE LTlimicoun T iy, B oun
TILEEENM Y B2k & L,

WIS s 5 MR S, sclerotiorum 3,
mb e, ZofRleonTlE N B D
2 EORIEI LA L TGD 012 4 o v
(ArRiMURA and Kinara, 1968; CHETS, 1969
Jongs, 1970; WATERS, 1972), WATERS & (1972)
{LAHRRNEIE LD BRI IC X 3T B = 2 4l
L. DA R O e oD Sl A IR, v
DD —BIEPE B D CLAHUTYE 1 i vz EET 2o 41T
BN L CTRLINNL L EDfEBIF T, Tk
b, BOBHFO X SIZIBEORYL, LEEoale
el e el ie 290 B 5 2 S
sclerotiorm OREHERTH N CrR AT CH
DI RIOHRIED MM AIEILIZ L H LD TH D,
ffREElr PAS FIGHENH4%, chitosan o Bil,
aniline blue ¥s(aiz L H40ERBLD BV IXRERIS
L 5 Eae chitin, 31, 3 gluean B X U7
ALK EM LIRS & LT, i ol

SO ERRTH D (TroMas, 1930),
QPSR BB ki 7H B L T 3 4us o Wk
WAL TIR K ECBE LD EH L HM
z-’o

< RS U CHRREN R I R B i R R B Sl A
11T 5 HFUABTAEG o X FRTL Touy
WA TBMTh D, A DRI KL
oty (ARIMURA and K1HARA, 1968) & Jkgi 1o i
ML 7o ARYE O — 3 & Ao L Ao 6 (JONEs, 1970)
BN, ORI A R E R P (ex-
tracellular coat) @ —(i-CHh O {2 I W
~NExLoEMbhD,

YR O Lty EURIS DV Tk PAS BIEERTE
KOH Kifiic X 217 £ B chitin 1L X h
-F, aniline blue u{fiZ i35 G A s X O°
R X BN lc s AL, 3 gluean, 72
AELAEHEENRTVD L LT, T2, 81,3
glucanase 5 X U224 vOUIGTRIZ L 5 TH A
MZEFR LW EN LA LOHH AN L
DLEET D2 bR S, ¥l Ol

M AR ¥ bd T2 LL, S sceroliorum
DRAME ARV TUREEh TV D L S
DRV NT DRI E LT ER TV DM
MH D (THoMmAs, 1930),
-Ji. CorLoTeLO (1974) (LIZ#HELZH S S.
sclerotiorum o R I 4 AR T BABGHRIC X
DINEE L, RN ALEL D D B0 X Rk
Fiesic Eh, R uiImITIMRk LA
AT E U CREAER AN E &b s L LT
Vhe MEXRAHMT N IS oL THEE L/t S
hEeRieh, WAERDTTEARER Cidle S WM
HRAER & LT~ D LI Ao MBI s h
A ZE LW ol bhi, Lot » T
CoLLOTELO (1974) D &5HILIERE & (R TV HLDS,
WHEM Ay AN 2 AT T A EMRE S h
Ao o WILLETTS and Wona (1971) (X S
sclerotiorum O RBE K OWAEEO L5 7
VIRSEUC L T B £, toluidine blue
L DY I hBDTAaLEHCHL EMWEL
T Do EFHOPREU CIRHERNI  toluidine
blue DL e A 2 BBzl T v
% alcian blue 8 GX (AMINOFF K ; 1970) T Xk
S5 Thiffe S oD TAa HIHM LG TH
D EALEDM .

S. sclerotiorm ORI X U DAl
OMMETHEL L OFOSEHIZ OV THI S h
TuH L0 e BTl RTthH D (MOORE, 1965,
BRACKER, 1967 ; Lowry and SussmaN, 196G7;
[FurTADO, 1971),

12w/ — AR AR S CLR DB TR
& ek & ootz i (vesicle) & LTR®D LR
B EMBVH, WA 1S B D1 KO R
CUREGT I hico/hROYET S LTS S
VR R O IS WIS D, BB
% multivesicular body & i35 { oY+ 5
Elisha s, ZoEMrfREE I~ v -
LD -BIEE U TR T3 (BRACKER, 1967)
BOoPHE R BTN O b b bR D, v
— AOBEIZOCTL IR~ DR X h T
Aeto M (BRACKER, 1957), #IRQUEOMIKIZING L
T & T HUREN A (MARCHANT B, 1967,
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KHAN and ALDRICH, 1973 ; BusSEL and SOMMER,
1973), T e hC MARCHANT 5 (1967) |3 mu-
ltivesicular body MHAEIREL D 20k J2BHED
MALEArCRINI D o & h Bl
KA 7L IBIAS $51F B chitin RGN G- LT b
EHRESE L 7oo T HARC I, ABEOE N
g 5 hs muhivesicular body (3411
WEDREMIP S LT D LD sS4 2 L AV R
%o

(AL EAEC I INE RS RST (WY (B i | A RN ]
CEYTOMEE RIS B AL R IE 08
PloENCHD, B¥i Newrospora 5L
Schizophyllum commune OFHERRTREE X T
5/ (Lowry and SussMAN, 1967 ; AITKEN and
NIEDERPRUEM, 1970), F 4B & #iz >0 C
EW B S RTu e RYEZE TRk bic %
ML TUAHEFEIEOHTITIL toluidine blue 12
X L TR (metachromasy) % -1 @i BN Bk
ST D C EANES S, toluidine blue iz
U TRYM: AT 20K % < oL HAl
gz WS T ), TOERINLEY Y Vi
EWRE T hTu% (WI1AME, 1949 Hilll, 1962),
¥ 72 ZALOKAR (1965) (LIt il e Bt 58 &
LTOWROEMEZBIFRY Y v AL SRTah D
ELT D, Lrchho THRHED R B it
CHEWEHLHEII Y Y L RE S Sh, B
DRFMRBECTr 2 A& =L LCHH E1LD
Lok Ezbhd,

LR LD SE OB BBRUE I E R ORI
EATRDY, B BRI I T D R
WEOBM s X OY B-1, 3 glucan, 7o AEL e &M
LK KM OIS, - )i T
ibar Fu7oRLEHMBZEY Y VESL
Vi glycogen g EO K S RERIS b,

I EROREFICET DHR

FIHORIR T DH LD BHEEAUL B F O &
W, #EHTLHEOEGZ X 5T 1) (A% 5%EHE (my”
celiogenic germination 2) 4} #: -f-#li 58 Y:(sporogenic
germination 3) -8 {k J& #(carpogenic germination)
KBl s D (CoLey-SMiTH and CookE, 1971)

o

RS C R BB RR S, Bl & L R
BARESR A LR DN, TORFLERTHERI
REFGFRZE > TRES D, THbLEAR
BT % % < O LR AN O 08 BRIy
EHTL P I BB ROPE D D HF WD
MO INDBR IR ENREERDO A X
BN L 5T v 5 (GARRETT, 1970: COLEY-
SmitH and CooKE, 1971), = 3uc it L Sclerotinia
e ETUHARRIET DI — e KR TR T
MR ARG S AL ERS YL ERT D
ZEiRfewA, HECHTAEMD L GRELA
MAFEY R (HET D L5 Hi% A % v (CoLEY-
SMiTH and COOKE, 1971), = D X 5 fe 48 Ao il
BRIZHTLRIEH D2 1T ST S/ LI
L0 SR & “EERERIIRRT Db
M5 Sclerotinia o ¥ OEEERHES LU
TOMATHMERL ML ONE L, Bk &
Rl T, 863K S. sclerotiorum OF 0 58
RGN 5 @ T b TH LA, EHHE DK
KO FDIRWEMICZA S TONKOWIEN, 14
Hrgico>eToMTE Efed, i
XL AP ORI IGEB W Az L X D
ETHRABIL IR TR,

AT BTGV A R DL T O RE D5
T EOILARRMF L O THENT S &L i
W LOXRREL L 05BN E DM, 14
FALAIZ 50 570 5 WAL O ML & £ DRk
s X UL L, RIuDLONTEHE ON
dlicEnfidiiconThitTao ey B & L
<o

1. BECHTIERAABORFICRIES

A

S. sclerotiorum  OFEILKEER T IR0 #IC
HOB S5 o & M@ AR TS VLAV ORI, 1966),
BT 2 (SR MM R A M5 v 5 i
G e < 2o (IE, 15011, 1966 @ COLEY-SMITH
and COOKE, 1971), ¥ tc XfATH, Claviceps pur-
purea TR BROMGIIC K A FEIENEHEDS L & h
LD, R ECIC PR L 2 8 & i i
FHEMEED WA e b hukevs (MITCHELL and
Cookk, 1968 : Cooke and MITCHELL, 1970), S.
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sclerotiorum iz 2Tz o Lk S ik sT
SR A RO K7 ST B & v fou (HIE,
M, 1966) , X o TAIZISWTILfIFRIZI
WOEBABMO S M4 REE, AMNBFN, Kok &
TR THE LI,

(1) SRt XUk

SRR SmS % A v ¥ vHHER H B
A4 v R 20°C TR LN i, A
v v ERENL 2~3em Y LG, vy v
¥E%x 2% glucose KIERIZHL, FEHBRIL Sl
HEDHL, 500ml =Zf7 3 A 2N+
AhTHE2 LTRER X ONERR LT
BB Tods, T ORHBITEMBINKEV-O TR
BREKFE L DSBS h, TORFERII v
¥ EMHRELOLDOLRASTH -1

A4 v vEREME VD HBRRDO X 5
MefTic-ic;

(1) WHIRIEC 30 HI# 4°C 12fi2,

(2) BRRMET 30 HEF 4°C i},

(3) BRI, HiRi 16 HBs W=D H-10

°C = 14 AR,

(1) PR, B 16 B\ fcDH-20

~°C iz M BRIRE

(5) HIIRTECHR T 30 HHIR,

(1) BIY (B) OERMEILIem ¥ & — VICH
BxAh, S6iIBEAILY 2y A ARET Y
=2 —thimftotse i (2) DBHEEKIX 9cm
¥ 4 - VICK TR Lyl E, WHRAKCE
MLLEEX L ORT, EbicthBEELL
Fvr—x iR 51,3 IV (@) ©-10
°C & —20°C [Xit 9em & 4 — VIZAKEHE
I EREOEHRECRIF L, Thboalik
WAL HY v va vRIFR kiciks ¥ 15°C Tt
HRFRELWPE L

HCiBH - ERAHOIOI S & JIF L DY
FR BB vy REMHRER L SRR L
W BAAY v vz vEFK LK E, #4°C
12 6~30 AT, 208 15°C KB LRHFH
WA Lo

(2 £ B AR

Fig. 6 B3 ks D B TEMREIZR -

100

Germination (%)

Days

Fig. 6 Effect of pre-temperature treatments to
sclerotia on the germination at 15°C.
Temperature treatments:

—(—4°C, moistend ; —@—, 4°C, drying:
— X —, room temperature, drying ; —A—,
-10°C; —A—, —20°C,
To LRI T 12 BRI R B
B 30 F LRI FE TR 222, 60 B #azix 81%
KL, chiextl 4°C BB - o1
BoREMMEFL L, BIK 10 BT Tic
5O%HMISIL, 30 HRCIX TR COWEEASTEHL
teo LinL 4°C TH o CTHIEHIREBC i » 7o
UL IR 12 IS E ERYER LIS I, T
DIREFHEH L HBEHREK & O] L icXidieh -
oo —J5, —=10°C & —20°C izl ost
FRFREHIRBC WAL D EL BRTH LR
4 Y, LR —20°C KT OBIENRFH LI
o
WHLERAMT 5 Z LiT X » TRFRAES
hatFThhkien, TOMEELERREBE
LD T {# 1°C TRIFRET v
fo b EF DL X B IGEMNIRD b,
LI AT D2 E L RO o THH
L1z
Fig. 7 £ 6h5 X 5ot & Lz 15°C, %
SioKiO b LIV T B RYHT
Kbihb, Ll ZoRFORFIZEHD TR
TEKEH 2 » AEALTHZORF R1130%
T E ol —H, EEXRIBUTERTIZMAS
Bl iz & 15°C KB LD b ORFENRT X
Ry, HORFWKOWAE L SWTMnT
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100
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RE w0p
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JE 10
g8
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s
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g 50 Ouration of chilling period{Days)
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Fig. 7 Relation between the duration of low temperature treatment to sclerotia and the
germination rate at 15°C. Duration: —O0—5 days; —@—10 days; —[1—15 days;
—W—20 days; —A—25 days; —A&— 30 days; --- control.

Inset ; Relation between the duration of chilling period and the velocity of scle.

rotial germination.

S0 Ntk —MOWHHE 4°C T L& 1 ERMM
LA RFIRCED LR, e, ChK 15
CCITB LIt E 2745 HERIZA26 G DRI I
L7

@) b 55

Sclerotinia sclerotioriom L MO HER Y
IZPY L R HBHAG E COMMIITEEICL . THL
<Reh, HEBERBETACHIZRIELLFA, S
BN ERELTBL0E T2 THD (M4,
1938 ; HEnsON and VALLEAU, 1940 ; PURDY, 1956 ;
Bk, KO, 1966), LA L—-fic RS ¥ Tiz
HOHPMEZLELTDE L%, ZhiAERM
RERRIZEIBDDEHELZ LR TS (EHI, 1966
COLEY-SMITH and COOKE, 1971), (kiR ITH H 5
IR T IRBST LA el M LWL Liew

ZERMEORNN L L6 TH DA (COLEY-
SmitH and CooKE, 1971), i fSlid 5\ it
il 7 L ORI v DRI AR & BT 5 &
WO L e {fevs (SPROSTON and PEASF,
19575 W, J5UIH, 1962), CRAPIC X 25 SR i
HECEANS DG TR G FIC & D JRRIK D R 5
BEl2s B Cle O TREMBT 240 L 5 5 H
(CoLEY-SMITH and COOKE, 1971), HDifie -
fedi T e e RERERALRED G,
L L OB GG LB ECERAMT 5 2
ENEIc R TH D, LMK, Claviceps pur-
purea IS LR L -F+ 5 (MITCHELL and
CooKE, 1968 ; CooKE and MITCHELL, 1970), 14
&, KU (1966) (3 S. sclerotiorum O A b
T 20°C 123 A f, VT 0°C i34 A
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PLACEERFKITBCLBEOREN MK S
hrckl, Chae@BoRFEFMRAENNIZLD &

Bl LWL 0°C o3 A 24160 Hisus
TN AR R THD - iz 20 THp e S hT
Ue L, SIS LS B e N TE L ds
T ¥ HREDCIRIVMILD G A B>
FAN RS EL 2T AR

POEHA O MU RIS v TR R BT K ik
(stratification) 124 &ivh L 5 7cCi, iz X
L EHAOMREN LS ASHRTE Y Gyl 19
66), S. sclerotiorum DOWHBEOMKELL, {£iBic 4+

LMUG LA cus il L T B, HEE
Fred T 0GR AT O (EHEECEIZ DU TR R Y
BT HEMANTEOREMA YA L TH 3 W
B LTELICHET S WTFhicLTLEED
RYR B0 R RIS T B 1o DI IS

DORIR7e L& & HITHEIS R L 0 A 2
L TH %o
2. HEHMOLOHARERLBEBERFLO
Btk

Sclerotinia sclerotiorum OFEEILF OTE L
RBUYELCTOSPEETHIOTHLA, LIEL
AR ETLI LB 5D, SoRQURERRE
B S EARA TR U AR T L0
THLME 1'4‘4' H 5 (myceliogenic germination)
0 ~fitELLh b,

ARG TLAHbHL DGR EMDOHE L »
FUBERE T LT TICEwL R TV %
(Musica, 1955; #4, 1959; BHI, 1966), L /L
ORI - OB R IEYBIED MM D & 5L
Tis B, IKH (1966) LARML TV % X 5 ifEk
MHEARY T &ML XUTERLETTE T0 954
B & ORI DU TRA S Sh T e,

DDA TIREEIHLOERALTTORIL &
T“D 58ILILE OBRE B L, RENERLTT

Lo sha o toWlbmizlic, 22, |t
fﬁd-ﬁ‘?‘éM#ﬁlﬁiﬁbllmma‘:ﬁﬂiﬁ. (-0 5 I
I KUHM OISR BUE TP L B L, S0
Wit Rmo o faiE, AMEROP e LR
LOWREY T4 BN LIchiY & id it T

%o

526 4;

ABEE»OOENE i L RIS
EMET, ZHUC AL T AR BRI A IS
BUTUL O SBRBY" LIFATKIT S 2 &
o U N

a. HREROBELFOSBRFLOD

BF

WARBTEAN ¢ JITLEXD L2 ‘,Lfcﬂ’m,
ML O EoUPIc X » T Eh D
ELBBN, FOL D o R AT
WHZL A RMIEEARELZLMD 2 22D
Do ZITILA v VEITIIR S il
Ao CIRMIL, X <REEL 285 il A R pNE
HILNTOTHARBRLEOME LSO SRS LED
MR A L 67,

(1) TEHE LU

SmS H{A Uy VI REHEC 2000, 2 BRE %
M, B Eh@lle vy v Ty
1A HIEHESE (A L7 chEAMADTE S
Fpu, He Ltet vy Khih X, HEE I
FARTH IR L 720 WHKIIBRBLIZRY 2 v 2
VRN &, 15°C TRFIH I, AN
W33 HBICH 72 » 2o

(2) & P

PHRTPE L Ao RREE 168 2 DR 5 B, i
BUW L FobOMO8 a2, [OSHEELIL O
120 2t R HLOEMIZIEHARB LD D
SEEEMNM OEE TR LD LDLFER
Lo

cheofEic2>20 T Fig. 8 230tk Hic
AL TR GLDE20 2L, @R/
DORIER 3 BHRS T, TR T 5 RE%E
WU Table 16 (2R Uice Z O EM

Fig. 8 Degree of mycelial growth from sclerotia,
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‘I'nble 15. Inhibition of apothecial production (carpogenic germination) by mycelial
growth from sclerotia (myceliogenic germination)

o "No. ;EEE:T:L ggninalcd'?i
Experiment ‘I:{::L ?:l?lrmm o : : Degree of mycclalzgruwlh | 5
. A* 0 MM ASMT T M T AYM LM [ A+M
! 18 2 2 | 5 | 2 l o2 }
2 66 31 3 5 2 3 12 0
3 54 RY| 0 5 4 ‘ 3 ‘ 8 0
Total 168 ! 97 5 15 8 l 7 i % |

A*=Number of carpogenic germination; M**=Number of myceliogenic germination

LIMARE LLHERFOSBRRBEFTHLONY FHbdT5 o bifewnad, RENY LIS
1<, WARRBREDRIENAKZRDIZONTFDH THEWRLENNBOORBET S (BBA 19
REFTHLORELIP I Iatee Thidb 59, b, WHRMETIC X » CAEY A Kt K
%D & DAL 0 5 8B MGT x L CElY T 5D HE M RO & IR IE o

e bt BErvhs, IS X o CHMRBIE L 0 5 BRI L ORI
POSTAIE L oWl GHERI AL 2~3) BNERA L DRz Db D EHEL BB, TO

A FAA CHl@ESBBdbNc X b5 7 4, vl L FeBELFO X S Ik LiTis ot

CUEF %MD aniline blue TYh UTILE Lo (1) EH s Lok

ORI, DM TRy Sm-5 FEx A vy v RERHEC 20°C, 2 ML

Uk UBEALEL b AL Tz (Plate 1-5) 7ok = LT ER BT, Chi@diTel n A
X DEGRABE B ORI CIBLE, 2o IEEFIZREL, OB Ui, ks
MR THERIG» DEEAEE T 5220, WikE WS L TS RE T 1,000 (155K
(T £/ TFIN/ 71| 9 Nid o AP F TP 3/ W 1~2 RIERL, EHICBRMEARTRE LR L

1o TGV,
OUSTHEMEE R I T 58O 5 Biilhun S PEITTHE ISR, MO ML X U2

BT ErELORBLBETOX 5 ek T 2[5 7g o fo MG B T IR Wil A
tifeoico Tiobbt, WHREEY 001 M Wi PEHAME A% Al e

Bl (pH #6.0) LI he v r 4 F—TH2 5 Yi%i-1;
W@k L, =iz Loy — €T L, WO RSN L LCRN®, BNLEs XUk

SRR I Rl PR L 2o DA LRI T ~T WAEME AV, FhFh glucoce 3 LU v v
BRIt fe ot VT 2% glucose BSXTT SRplpa Rl fee L3 X ORIBBLKEA IO
05% peptone PR L 2005 i i i T0% LD L 5w RKGL Ml Ui i3
TP L T 20°C € 2005005535 e, WRGELofi B SR LTRELE Y 5% (WIW) iz, Bz
TYIRBF TR L i, TOMYL. bk LTl & bl — B RO UCiG:licimgmL e &
RATLBE L OB T R T 58 X O gs (W/V CR3%) izt ShbOopd
RERMRTD o 2o RIS X DO BUt MR R Yem DORENIY + — VIZAR,

HEHILL, HAYE LW 50b S RIND BT A8 A1 120°C, 30 IR L, v —

fllgodf Uil B o, VvOIlE X ), BEGOIEL & OXic iy 3
b, TEPIEHTIEHREREBEERF KERHAK T Elgote, HMBILlyr—v YD
E ORI 20 =, LA DVGIRBIZIR M, 1 Ao

S. sclerotiorum OHBAL AR LM CRFHE 5 (&3FH100 ) Ui,
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Jele-2;

FEHW & LTI A S, IR L
i3 glucose, 1 v % vHEHEE LU RnmhrEh
EHEALMY 1,2,5% (WIW) oo KoMk
fo L OCEEIL -1 LRI AT o P WKL
lyy—vh 25, 1 ARz X4 3L,
Wk s iey ¢+ — Ui 15°C 1o, SadEer il
"L,

KIS O OW AL T T 5 L HER % M
(Dosis and Hinson, 1953 : JACKSON, 1958) # 4%
KB CGEIE, 1967) im X oL, Tich
BIEE 15em O 4 — ViZH 2em O
B ARTETR L HIC b L, MERRy, X
DIt LiTififg 25cem, JLXE 20mm o%
RARRRFAE LT E, # 4°C 12 16 BRI - 720
FTOW, MEO LA W) & 52 1.5mm
MDBIHEER 2 oo BT B L s X O
B L My, ThEh glucose 5% (W/W)
THEMLCEE S 50, 2 A 20°C ioft - 2
DHb, WEOHEELIE L, MRz O =0
S. sclerotiorum -0 5 JaT-ds X O Penicillium
sp. D75 41 0 I A P A gL, 20
°C 16 NEMI - 2ot IRTRIEFRL L B,

BT RTARS (U

92655

SR E LTHIV I D B ik AT B & iR
MUt it S hafifiAnw ohad, #l
Wi kO LG s TR A v R CRIE M
Zix glucose FEMIK X D & R FRIFRIL00
A, B oMM A L, glucose IRMIIXT
WS MCERRENRE SR, 1 vy K
WK TR LA S i, FLEEMAHD
B QAT IS O THET 5 & LHEREC X DiE
ARYR LU FOROE RTINS I,
i TOSEIEL I BATEpEMC L 5
THRIEENGE E iz Erl ez h
toe < OHIGHE I RIZA v & v RERH B MK IS
BTSN T, TOSBRBIFEEELLH
oot ERBAEALETLTOS GRIAHRN
LA, glucose ¥EIIC X DRI LU
ENDLETOIB|BUHFRFLIMMBE RSB, La
LA vy SRR T R SEIEE A MIC 2
L bOTT-O 5 BRIRIMEN -7,
Yei-2

COUWHI oy TR L e D 2ok I, AT
o & WA, Fo 5 RMBHL DN
BN LT, fold v VIS X Udaanik
X CL Sclerotinia LSFO FIRTHTE RO LM

(2) #i by B CRDHTFO 5 BBHFCHETIBOLMN L
i1, o
Table 16 IZHh B 5 X 5 ITHEOE R BHEL YEH-2 12T Table 17 (2551 X 512 B8R
Table 16. Percentages of myceliogenic and carpogenic germination of sclerotia in sterilized
sand, sterilized and nonsterilized soil with organic amendments
e T ) 7 Days after seeding of sclerotia i T
Media  IAmendments! 6 f 10 | 14 | 27 f 42
A* | MF T A T M A T M | A M T A T M
. Non 0 110 20 270 2.0 30.0 15.0 29,0 41,0 340
f;’;;:’l““‘““ glucoelsc . 0 26.0 0 46.0 10 | 460 1.0 | 820 —
can lea . . ! 5 - _—
powder | 9 62,0 0 | 60 1 0 | 610 0 | 930
N Non 0 100 | 50 | 200 | 70 | 200 | — — — -
Sterilized | Glucose 0 130 | o 0o | o 350 | — — - —
sot Bean leaf 0 280 20 16,0 20 _ax _ _ _ -
powder : - N
. . Non 0 6.0 120 ] 13.0 15.0 23.0 50.0 19.0 66.0 120
?z'g('l‘s;gi'{" (l.;vlucoi;c ‘ 0 400 10 | 470 20 | 490 50 | 520 30 | 520
ean lea - -
powder 0 17.0 1.0 17.0 1.0 7.0 1.0 W 1.0 —

* A, Carpogenic germination; M, Myceliogenie germination
#*  TFurther observation was interrupted by mycelial growth over the medium

L2 2 )

Mycelium of S. sclerotium was not distinuished from the another soil fungi over the soil
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Table 17. Percentages of myceliogenic and ecarpogenic germinmtion of sclerotia in

nonsterilized soil with organic amendments

T T Days after seeding of sclerotia —
Amendments R R - 28 {40 _
A AT A L TM A M
1 % 0 5.0 26.0 0 81.0 0 87.0 0
Glucose 2 % i} 20.0 12.0 17.0 710 10.0 84.0 7.0
5 % 0 410 0 51.0 20 91.0 20 80.0
Y % . 0 —_— 5.0 —_ 700 — 89,0 -
Bean leaf |, o 0 9.0 > -
powder = 70 - <M — 62.0 — 770 —
5 % 0 —_ 0 —_ 31.0 —_ 46.0 —
1 4% 0 —_ 230 — 75.0 —_ 79.0 —
Rice bran 2 % 0 - i 5.0 — 77.0 — 89.0 —
5 9% 0 ~ | 40 — 5440 — 700 —
Control 0 o | mo | o | 8o | o | wo | o

* A, Carpogenic germination; M, Myceliogenic germination

MM D AR TE R ILE EDBh
F, TOSRBELEHLDTRIFCH ot —H
glucose DIEILEFRIELIGE L2, FLL
RUEDRIMA R ORI DX SBEMED LT 1Y
BRI 2B s g Cre it < i il
ST DN R SN AR KT B Ok fE
YTk oo LA ST 1O 5 BRIEDON
WHRA BRI DILSBEMED L TH 5o Ef
4 v RERR S X OO TR INE TR o
SRXBIZLIEN > CTD S FBYRIIE I 2o
2 glucose S IBMRICILEE T % & BUMFIOR
1125 €420 (A
Table 18. Survival of sclerotia in amended
nonsterilized soil

Amendment igl::inf:)lt:in iz"l:g:'lotia .
Glucase 5 % 358 % 642 %
Bean leaf powder 65.6 3.4
Control 68.3 3.7

RTINS U LRk PDA R
BB R TR e DA e X D ARTEL ML
o

Table 18 X625 X5 AIEFIIES
hic glucose SLIEMEDHBEOEHERIN L L
Midr oo A v v IR AR MIEIS 13 B IEE
RLFo S {AAULMB S e b bbb bTd
ol ThODKEMGEHARFLTOSE
FELYLEEOEERDE LA LN TH
%o

KT SO AETIZJIET LRGN
DA B Lt

Table 19. Mycelial growth from medullary tissues

of sclerotia on agar disks over soi! with
or without glucose amendment

Sterilized soil | Nonsterilized soil
Glucose 5% | Non [Glucose 5% | Non
Average mm| mm mm
diam. of 8.5 95 4.9 &
colonies

Bac o b MR X - T ARSEIE D ik
HHVILT D ) GRIFOMB L itk oA
o Tl Lice Tbb glucose 5%, 1 v
U A 5% % I o mBRTH A s X O BRI
HES 130 ARl Wil S5 B, TS gR:
LT3 oh i FAFHEBEE XL, RIS
TV, P CRIRTIBEIRESMAL T35 )
DIXFEWE & Wl Lz, DB 1,000 %

Table 19 R UL X 5 BB L b il
ek B L, B RIci el
A HOWARLETEFE LMW L 20 — Jf,
glucose 3% DML DL S FH R LHF oM %
10 5, HEONHTRIL RN A Lo IREPIE
RO E T B LN E G,

KR C At EIERl % Penicillium sp. ©
BEJRTds X OF S. sclerotiorum 00 5 fyT%
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Table 20. The conidial germination of Penicillium sp. on agar disks over soil varying

the soil treatments

. . " No. conidia | ~ No. conidia Germination
Treatments E‘_’»foll o _observed germinated rates (%) .
«x B0
- .Gluctzlat.‘.‘i/o 169 3190 86.4
Sterilized soil amended ) _ _
Nonamended 419 287 68.5
Glucose 5% . PO
N(_){\sterilizcd amended _ 32 l 0 0
501 -
Nonamended am [ 0

Table 21. The germination of ascopsores of S, sclerotiorum on agar disks over soil varying
the soil treatments

Tro e et | No. ascospores | No. ascospores | Germination | Average length
_ I'reatments to soil observed germinated | rate (%) of germ tubes
Glucose 5% 9 gy 4 AR
: € 318 318 100 2134
Sterilized soil amended - R S o .
Nonamended 338 335 99,1 3389
T Glucose 5% o 7"'*6" B o 233 77'18" B T
) 23 % 98.7 151.1
Nonsterilized soil | tmended . _ -
Nonamended 220 214 a7.4 107.4
Table 22. Effect of artificial wounding and glucese supply 1o sclerotia on myceliogenic
germination (%)
v : ' Ao I I)ays after seeding of sclerotin
Wounding glucose l 31 5 1 T 1 7
, e H | R
Control -+ : 3.3 ; 31.7 i .55:.0 ! 51.7 ‘ 70.0
- 11 0 13.3 i 26.7 | 28.3 | 283
W T e | wr | w
Wounded with needle i ‘ 133 | 217 , 1.7 ’ ‘"3'7 | 6.7
- ' 116 200 30.0 | 36.7 ! 40.0
Wounded with + 150 | 233 i 233 23.3 30,0
carborundum - 13.0 ’ 133 | 150 150 200

* Mean of 3 petri dishes
B L, Table 20 35 .k ¢ Table 21 1255 L f2o
Table 20 wZiR$ X 512 Penicillium sp. o4y
Az 01D S A E I (N X T i i
Xh, glucose 5 DTIMLMEH X BEITH Z &1k
P /A28

¢ BEHRBIFOBBICHE=, =0ER

WP AR RBUT D, S MRS 9%
Rt ZAMBERMBEAZDLBRBC L, BID
SEBARE DI X S TIHARBFERLNMT S
ERMBICUBMZ LT, S bDWILTEEO
ARSI OB D B xR O
X THBENRDZEERTLIOTCH D, Lo
TASICRE KT 5 (s LORPFU g L
7z plucose ORI T 5 WSO

S. sclerotiorum o0 5 ML ER WK
Wk T EZUT, B L S RBEOS R L Y,
RO A e P L < St L L glucose
SZOPWINC L » T bbb FricBm s il

LinGarPa and Lozkwoob (19583) 2 Xk - CTH#H%
X hitc Neurospora telrasperma O~ 5
AT L O&REErev-ii e W C < S,
sclerotioriom DT 0 5 Ja;- 4 EMETEN - L Tz

FEINEE E B L Bh D,

R

Lo

(1) Jeghbf s X Oiik

HERE Smb v, o vy R
20°C CIHE 2B 7, 1L 1,000 (S50
kDB, B LB LU -5 v
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o (B00 2 o v o) e B ERERI (A (13
oo CHODRBFRE LRV Y LR vAHEYY
L 9%cem v v —VIZAR, ERIK D B\ 12 2%
glucose (FERIKP) 2 FHIZBIL X T, 120°C
10 3EERELILDTHD, ilIE1 v o — L
MD20 =, | ABZOXY 4 —- L3RIV,
UK B O 15°C 1o ff b, MR sV CRFE
‘{!.'Mﬁbﬁlo

(2) & S

AT B RO L DI BRTHAR
FOWRGHIMRED b, F 1 glucose iz
LOWEARENRESHAFN S A B, &<
12 glucose ¥k D BAGIHEH & DERRBH LA
LI OLSh o, Chod bk XU B:
RO RO ARF LN TEE L bR D
A, ZOENRBRETH D05 512 % OHIER
R RDATRIZ OV TIR KRB ORI L HIZW S
M LV (Table 22),

d. /) &
WEPSDOEAREFRFOIBRF L MM L
S. sclerotiorum O EEOBE LI R Bl
RTHD, REKABBIC X 5 LEHETIBORE
KU D B AR 0SB S R b O CHi
RET L DARDYTH B (AR LWL TIC
THLUERETHEEELOND, Lich-THll
WOSKRNT CRREAREIC L 5 THD 5 BEBHEHN
MHhs o e3P LBdbhd, —§Il]
AR AT glucose HIRMU TG, BIEEANE
N5 L ¥h % (Doss, HINSON and BYWATER,
1960 : GRIFITHS, 1966), * 2:ifit4fA#) S OFH A
AT -5 5 BEE L F RIS glucose ¥ &
DIEF L, T7bb, glucose FEh--Hiw it
HEEGOWARFRMEEM O MM ERIic &
DRI EELLRD, LI ANMMBEL
TAENWHEEARL SR BT 58 R4
fiitohic & 612 glucose et & ¥ X b %
o O EMBARLEITIEML I glucose (2
MEEROR G e Lo ic@likicd T 59
ReEleoTWBEELLND,

Sclerotinia JOWILT AR IEARF T
O AR R OEHIZ K H X Tk

TR AR I L AT b, S, sclerotiorum O
B & h A G EREY trehalose 35 X OF
mannitol T3 9, glucose 7 & DIRENIL X HHT
b¥nliradthd Clekis, 19504a,1950b; Le
ToUuRNEAU, 1966; WANG and l.e TOURNEAU,
1971), trehalose & mannitol (355 LD R4
SR X v (WANG and Le TOURNEAU,
1971); T h & 2 MiD % 3 fenl kR T L T
HWEOEARELHEL 45 L 6hiz glucose
PERL TV DR LA L BRD,

S HDOXFRPH I TR RE OB OF
FELRARFOBERBCING LC Wb, Thebt, %
WLt S sclerotiorum OEE O L L T
VAN, JEROMRIIEREY L L CL AL
Ureu A%, BOTT % AL 5 MR LR ARET V2 1 2, T
LT BN AT D EARUBMTH 5T,
L7:h 5T CHET (1968) # Sclerotium rolfsii
OWLTHEE LT B X S Ma R H 50
RGERILIZ T 2 B ROMEOT 2L, TH
DAIDOE AL & » THFBIC R s TV A &
BB D —ES v LT X DA RIS
PHERRARESNECHIZK B B LI
Bahs, LML, cheaMy Liguifticd
LS LA RN RSB s o I
LM BRET HEEO8RIP L X A MO
EFIZ L —-2DNEELBND, )],
FI LIS s Tk ¥ = 22 & mycophagus #o/)s
Wi fefit, LHEEEHOR L Lic X BIED
Bflg, EWHEDO DT O 5 BT T A
DHEMOUMME LD, ZhHMAEARED
KNEeDTHAH S,

WHRIEFL O MBEL BT 520, Wkl
HRENDICCHBIL T O BRYENB Z DHE
LB Do LLINAKRMNDDRIEIERICA:T R L
[ELEUPENPEBIIE S 1E Th & SRl /AR /P
RHEO 2% LoD AR L icasid 2 4: 74
BTOSRBEYL LT AEBIZL BRTEHD
TV —HHS LIS /ET Ll R0 demic
B DI IR R B S B - s
THMT D, L TR W HFELYBE
EHDASHEICTEEL T hSE AR %2 S
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sclerotiorum DAL b S CAFICe D L @b b
Wb,
3. HERFICHTIFOS8REOBE
EEAICHETIER

AR L R SRR B O MRHE M & L C
8-1, 3 glucan 2AFHIL, AMAIMIIZEY Y Vi,
glycogen 7 EMERIT D e =2 F —H 2 0f
ALRIBIZH L0, WA DOFRAML S b2/ F
V7 OBIEIZ X o THHEEE T D L ST
VL& DD TG IRIBIZ B %6 2 D IRIEIRTE
2D HWEAKD SO WAL T HFLY O
IS T BB O 5 B0 ML OV T
A E 2R EL O X Dl S B 5
Wb b,

AR BV TLEE L MRS 5 Ao o4l
OO BBENMM SR DM, Fl DL
BT b s KR v < Tl
L, STl CRF[BTBY- LTS5
IRz DV TGN L,

8. FOSBIBRBOURE SURE

FOSEIZEELRIEL TETSHIHT, REIRO
TN OLME 0 TR T Do COERERE LU E
L, BEMUFCikblko ¥ £ T %  (BISRLING,
1952), T b HLEIRBWOARKE OS5 RO it
E1LH (phase) YT 5H, TOHRDRHEL T
U le U EER BT R TROL (b, B, 1939)
BHAHGILEIRBTOSE Ghl, 1959) & L
b HA, ThBBENG, Rzl
e E LB, IECHEEN OX
H, 1966) H 5 idfbihih (R n, 1974) L L
feFRHELVDHM, S TRAHT TGS
% apothecial stipe (HENSON and VALLEAU,
1940 ; HENDERSON, 1962) ¥ 7:1% Apothecienstiele
(BISRLING, 1952) [TM{=BEL LT “fD58
B” VBT L E Lk, AT TEEARN D
105 AR BT AL, Fk O RERFRA
R EIOWTHNT SN, TOX S lBALED
THAE L, J$K-FD 5 BN R T D AR 4
“1-D 5 BB (apothecial stipe primordia) &
bR LI L,

(1) FEBRHHB XUk

P I Smb bk 1 vy v RN RE
THMERILDOTH D, WEISBHE T
v = VICAR, RBEFICH TR L, a8y
YL ey AREYORERICEREYMLE, 15°C 12
it too WKL 22O 5 H 100 = & R LA
Jhe b T, WMOOHEENS 10 r FOMLEiITl ~
2B TERIL, B Lo Tols i DRI,
MR WO 2 XS W B D R R AU T R
T D E TR fe TRT O FAA T
‘2L, ethanol, n-butanol BAITCRKHE <7 7 4
VUM LUico YN TERZ AT 50Tl
Sfchigne X D MR xak{t L, Minot Bl 7 = b
—~ ATCIEXH 10 pm DY) L,

P05 BRSO B LUTAE SO
ML L CDRfEE LD, LI T
SEwle b Pl T ot IesbDig
Ly RIEO RGN R 2120 & 100~
150 Bk U foo Wi Haupt O (i (JENSEN
1962) #HVA I A ¥ 7oAz 2, LT
fiEtkic Lic 1% aniline blue KT, 0
Pac X on 70y CHUE, BEILI,

(2) # P

A0 5 ERINUL O Rk B R 4 Wiz Fig. 9
IZBUAMNT R L,

05 BEKEDED FEERRD X 5 fe % fRT
[SRAT o7 1

o1 AR oS RRZAE iz ihgy 1.0
am DEARAKIAE L, KIS E OB ML T
AR OB R & /e % (Plate 11-1,2), 2@
L X121 20~25 pm O SARESMLHE i
B LE L TOSDOREDLRD, ZhbN
UM T TR R & S L S sk
RAENSU O P HAUEIR BT 5 T TRREE
RBDOHE IME Lico BOLHMLBIAERTE R &
fe DMREERY R K &, A oYl 2 & BAI
farticii i ERdbh b,

g1 s SO TROSOMUBIC £ 8 - D
(Plate 11-3), H % 4 OIXBUEDON I ¥ THREMN
HTFL T (Plate 11-4), = DL IBLE, DL
WLzt X 5iciphsh, X
EUMETC X o TIXFEF IS T DR IB2 U] H il
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STAGE III

STAGE 11

R = Rmd
M -Medutta

P - Primordia

STAGE 1v

Fig. 9 Diagram illustrating a developmental sequence of apothecial stipe primordium.

HeZghs o te OGRS S Wl UARMNES D&Y
L EHBT D),

Y IIL 35 FADH D BYEE U Ao lii M o 3 (ot D i
WA B RN 5 T T UBEALER & 121 6 A
ERADEMEALMON Fic K T 2 (Plate
11-5),

IV o ML oIS S s tkL, o
WCIDSBWEE > THIEHIME L, SR A8
» THTICBh 5 (Plate 11-6),

Kic o b BB & bl T DRI & B 1
D RR B DO FE B oMM A L 5~ Fig. 10-B iz
MU, BEIEHZEE] o sB oY 100
Y DSBS DHTH Y, FOEHK 10
2 DAl % BTz L e,

B UL 2T EUE Y RFKIZ B
T2 HBED B, £OH, KL a8
ML BHEICHRICHEL TOLAMSMA L
o Thbbh, RKMADOBIINEALTLD RS
ha,

25 11 WO R A AT RUSENE T oRiEH i
PR h T LM 2 AKICHBIT S, ToK
B L HORMBICH BRI PIc e D & & LIz
BT %, $7bb, 1 HORKXIEHORKY
EELICHWEBELTE IT WoRfEricd, Ll
FI WOREBCHHEMOZIT [ Whieh b &
ROLKFIROR L VLB hd, oD LT

HETHERD L SIZH T PIBEDEOTIRILE RS
DIz LJleEE 5202 &, 240 1 ok
PORDEBEADRITAZT LMD TR THL &
CRMTS EE L LR,

L oKL T oKL AL gno il
LThb@3 Hik (MEMNKLS B) iclidswbh
LH, RUELOHORMTESTH D, 11
DIRBL D LMt 0128 L oL X
DB T, Tichn, 0 U H~OKIED 3
SR EhTWL LA bR,

IV oML 35 L R TRH LR D
WHERGF ORI & OPIFRIT Fig. 10-A 2L 7%,
Tigh b, B TV o iRz 72 2 W iN
BEORRCTHE LY RF L OH 2 AT, E
ﬁ”\ﬁé 7H 'C'B\b - fC.o

LLEOKRS L, BHEOKRBETE»LhS
RFIZEIL - TIHENITROLS AU, - -liol
BEBETRETHERULNIATHD, LvL,
Wi Crenil o3 T mPm  (synchro”
nous) IZ¥EETHDTIXE,

KIS« DFOIL D4 f (growth) & Jod 5850
DB & DRFRMINGR % 25 220, I+ 5T
NTDORIEDK X 3% R W IR RN L 6~
Fig. 11 1Z5R L 1,

BIWORIBIZS BN HIN TR B &
IR TSI 208~468m (B 31.8m) io
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Fig. 10 Comperative time requirement for sclerotial germination and for stipe

primordium formation in sclerotial tissue.

A) Germination rates of sclerotia determined by cexternally visible stipe
protrusions (solid line), and by formation of stage IV-primordia in
sclerotia (dotted line). The former determination was made with 100
sclerotia and the latter was microscopically with 10 of those collected
at each examination time correspondingly to that shown in B).

B) number of the stipe primordia in the developmental stages. The
figure indicates the number of primordia found in 100 sections of
sclerotia at each examination time. The vertical line at each point
indicates standard error.
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Fig. 11 Size distribution of stipe primordia in the developmental

stages at each examination time.

The measurements were

made for all of those found in the given sections of sclerotia.

LTt DM, H T PIKOSIZIRIEL L EL
LT ENLEILEMTERLTURE A B RS
M, —hixOBLWEDNSEHRMNG X Blb
hd, TOLDHTNTOH KL LIk
ETEOMMIEFE Tikiev, Thbb, @R
Wtk 7 Hiz iRt 20.8~988 pm Oiich -~
DL DM KIZIe BN, T DL 44.5 pm T
RN TINREIEARBI S hic L X0 ¥ 55 il
318 um X DHEODHML Tuigvss CONRD
B RRBME 2 CCED S hich, ok
AR Lot T L8 LV IR D5 L h Bk
LCfiifebhd & LIcHi oM R 2 M) 5,
RERTIBBLL 2250 1T O KU FITR 20.8~468

m (FEI3T8um) Thot, LOLEFDH, F
MU THIBUL X D vk v, %
DYHEDF AT VI i 2 L i3 ) — DO HipH
Wichotco DX HITH T &M 1T HodkiE
ZRFHEOTEOFANTIL VS iz 1
WA s U A~DBIT+HichbEIEO MM
WDOKZZToRME BNETTcbhT 52
LTV B,

o T HROEC 2L TIRARBIB O L O S M
FOKEE oW 1T MEOETCH - 255
LEODTHBGIR L TR R X KBRS E R
EhoBRAEENEL, TOPRYLEEE L,
ZORME, AP ODIFHL 65.0~85.8 pm (¥4 780
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Fig. 12 Depth distribution of the initiation sites of stipe primordia in
sclerotial tissue. Two hundred measurements were made for the
stage Il-primordia arising in the sclerotia incubated for 11 days.

Table 23. Number of apothecial stipes produced from medullary tissue blocks in various size *

Size of hlocic.sf 7 ‘

! o Days of incubation on urethane §p9!!ge:s ’

) 16 24 U 3 120
Under 1 mm i 0 0 (43 0 ; 0 1 1
1—1.5 | 1] 0 (28) 0 0 3
1.5—2 ‘ 0 0 (10) 0 1 9
Over 3mm ‘ 0 4(3) 5 6 ‘ 12
Intact sclerotia } 6 26 (—) [ 40 1 &)

*  Observations were made for 60 blocks for each size

* (), Number of tissues autolysed

pm) TEDOHM 2 KK L,

PLEASGENICH MO N E T2 TORKS
B h RO HEBRL & ) U < 5N Rt o ] S0 5t
fiLfewv o & BT 5,

K OBHLE Y SRV ET DAL X
U A O WA HEUISIT L LR A s 2T
N x T -t KIS LD RZMIZ DU TR JE
HazisT 1L HUHOREWRZ &S i 446l
200 =2 DRI D TP Ll & O RS 3 Wi
|

Fig. 12 L LSBT hil L
ifinrs 50~90ym DEXDLOMELEL. #
HRIDE 2 (2 17.0~50.0 pm ORI H 5 2 6K
DGR B AER O L0z X s THA 3B 7 T I

range

Ho FTHUZ A0 pm D L T HIZ L BB B,
HELAROKE I L L A LIMIEV LTS
Do —Ji, BIKSHRERGL T ebbEBRIIEL 2
BEDIE D Ll & Fili TS BURRSC HAW
VRS B o T,

2R G DU O AU L SO B SR A e el
L TO 5 @KL LT D IE D 2wtk
MHDHEELLRDN, NHOWHAMBEED
ENB L fev-Oh, BEThEEEN BILSh
2 & ES T T L AR O 2 (R A AR g
SHhAMLEMIWHEM TRV DN
HIBLLTONER LTI - 0

et ABICE aiTA L R L,
VMR A il T L o0 o vz v v
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o kizit&, 15°C 12l o teo T OKMYIIIIZ
BIMEMBPTEEL, $1 BRI ERATod
B Ui (Plate 12-1),

Az v RS BB S R s i B o il
BIARIO L D RY, B L2t ) TEOH|
AUER L O — 1 mm LLF, 1~1.5mm, 1.5~2mm,
3mm LD A MO A2V OIBLI, chb
O A FhER 60 aFoRiBHY v v a v
ARvy Rl &, 4 4°C w1 a Aot %
D% 15°C 1T L TRFL BB Lo A iy
i'ﬁfft ¢ L7

Table 23 1Lk 5 L mm LLFOHR
BEEVHTHIM LI, LT hicb ok,
120 HEIZXTOSBEBKL 72 dlElionc
IR RICEALTTL TR 2404 b
DH, WETNCHURR Rilid S8 A0V LW
LIzb DB, Jj, AR ORNECLDERYE
TOIEBEETLL0MML, ThoiE
TSR L A (Plate 12-4), #{5@EBIC
RETHEERTH HGR P, ot ThED
RN DT 7 4 vPRIZOGTHEE L 280,
T-O5 B AR & MBS LA 2wl r
DG, B4 LT B (Plate 12-2, 3),

b. EBRHEOWEPICKETDIFOSBKRE

HEOHK

S. trifoliortem {ib 3 iz 2>\ TR L 2o,

(1) KEEH I LTIk

S. trifoliorum; ¥ 7 w — SRIGHLEL L D St
L, SHHAAOSRTIrE L 22k, S alii; #
R FERCHIRERCWEEL DBITO 5
T-orBkk, S. borealis; 4 — 5 & — ¥ 7 5 AU
RS DML D4 Ure f o0 5 filfLE H- o 4
HEEE, Monilinia mali ; 323 % 702 ethanol
TP L AR RBFIF Mo ar iz &
%o

ZHOLOWEL M. mali 28 CA vy v i
NP RE LTI S+, S.sclerotiorum &
Bl URIETREFS 1, TXTOMBIL FAA T
Blst L, BB it 7 4 vUE L, U)
K3 M. mali 2t 0.059% toluidine blue (pH
A6 Rl 2 E g0, flir 1.0% aniline blue ¢y

@, Bl 7o

(2) & P

Sclerotinia trifoliorum, S. allii, S. borealis ©
Mo RFESOTEE L T O R fliflded
IO HEE X ) B, Y@t oy A
AL LR bh, khiciiifosrshsd
LDLH ke (Plate 13-3, 7)o JFE MR 8 23R
TEDYI 10 5 SO ML TR TEL 72/l
falt @ b hic (Plate 13-2), Fiebt, o
WEDMOEERTIZE T S, sclerotiorum
LIEROBR D L S h D, —Jj, M omali
DO OBI#LIEY pseudoparenchymatous Ch b
Sclerotinia (337 DM, -0 5 BEHEROLIL S
DEFRELER O RIC A U, ToREARMTHET
% (Plate 13-5, 6),

c¢. FOSBRIFRBLORBICR(FIRE

DEE

W RSN BB T T aiici-3 L
Z, oML TREORIENUL e D,
HRMIHORGMAMIEHLMUT S0, ZhiE
T » R YRIE 16°C & R DI
T RIS DTS ORI B L 2o

(1) S ds ok

SmS5 HEEx 1 vy v B REK T 20°C TR
£fL, HEBLZHBILE I, HEE Gem >+
— LB LY T v a v A Y U kim it
%, 4°C, 15°C, 25°C i 30 N, ToH: 15
Cizlico TOIMWBEIEDM A 451
UKW X D5 HIER T 10 2 Fonfike 81t
L, FAA CTHEISEL 7z Fho o h &R %0
TRV 60 i oG T RIERDOHE B & 4 1)
BEIC L DAL fo WO, RELofiit
FTRTHBIEMETH D,

(2) #% Pu

Table 24 Zat L2k 51 4°C B Lot 25°C ¢
IR TRDULEERBILI 2L A D uua,
15°C 2B T &, 4°C it Tl
CRYL, ToOREIAME LI 15°C isifiv iz
DI EI S, U7, 25°C T f|
L I5°C s TOBUS R L 1248, 4°C R
FEOEM L D RESRLL B R, RN R
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Table 24. % Germination of sclerotia during pre-incubation period at different temperatures

and post-incubation period at 15°C

“Days after seeding of sclerotia,

Pre-incubation

__Pre-incubation period

Post-incubation period at 15°C

t t ‘».._ e — —_—— .t
e 175 1 7i0 1 15 [ 20 | 25 [ a0 | 31 1 33 | 35 | 38 | 40 | 52 | 54
15°C (Contraol) } 0 ' 0 ' 0 | 150] 100 ‘ 43| 533 ] 550 | 583 | 61.6 | 633 | 63.3] 650
4°C -0 | 0 i 0 0 0 0 ‘ 0 0 88.3 ) 90.0 | 983 ( 98.3 | 100
25°C 10'() 0 0 o [ 0 ;0 |0 0 | 0 |5.7] 650 683
Table 25. No. primordia occurred in sclerotia during pre-incubation period at different
temperatures and post-incubation period at 15°C*

“Pre. T)évcl();.i;r - " Days after seeding of sclerotia -
incubation mental Pre-incubation period i Post-incubation period at 15°C
temperatures | stages 5 [ 10 [ 15 1 20 | 25, 30 | 31 | 33 i 35 | 38 | 40 | 52 | 54

5 | 154 | 313} 24.0 91! 105 38| 108 6.8 6.4 6.1 29 4.6 5.1

15°C - . .t s
(Control) il 0 250 750 81.0 (1057 | 779 | 81.7| 779 | 699 | 920 | 682 | 958 (1004
11 0 0.6 0.3 4.8 34 4.1 5.6 3.7 4.0 1.7 2.7 4.8 34
I 1‘ 34 471 121 268 | 235 237 | 245 10.1 9.1 8.3 7.2 7.3 6.9
4°C 11 0 0 0 0 0 0 121 173 | 536 | 283 | 774 | 408 | 553
i1 0 0 0 0 0 0 28 6.7 74 6.8 68 | 11.7 6.6
< I 24 30 1.2 24 6.9 8.1 8.6 7.7 139 260 279 | 174 | 10.6
25°C 11 0 0 0 0 0 0 0.2 0.2 16 110 | 265 | 36.1 | 449
11 0 0 0 0 0 0 02| 01| 37| 36| 59| 29| 27

* No. primordia/100 sections of sclerotia
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KICTHE I B 570 5 BEWBTE O
feh B L 2oiidh 4 Table 25 2Ltz T/
H, 4°C 3 L 08 25°C oo RIS 42 <
BB BRI ST L b O TS I
T CIBIEDRIENED bk, 4°C izkv T
% 16°C 1T L TR 18 Cik b 525, ALY
UL 5 e doh 30 | BISiZ A e D DELIC 3%
Lo =77 5°C e TiRERBRIEALRD
PEDBIWT I ot SR HEDYEM B
RO THE A RIE RN VA, 20 FliT 25
°C XY LSRN S B,

fit)i 4°C 35 Lot 25°C 12 81T SRS L
Rk, MhOBRIEIC T BISORE IR
IicW g b, AR E Db, L
2L 4°C TR ) KoH T HEIIEA LIEL
WRMEhB2Z L06H 1 ORI TRIED A 1
(growth) &< b EFE X Bl D, LAL G
DR 15°C BT LRIEOMENGE D, I
W0 5 GEERoAERR R (58 111 10) L e

Thd, i aeCizftvoifikicirg 1 o
HBLAV

d. FOSEEROMNDCHSTIER

R POWEMNTITILRE LB, S i
LR, HEZELDTO 5SROI,
TOZEML, TOHIROBMIC L HEKINCD
%% { ORGLILRENIME X TV B TTREME NS
%5,
ZOWEEIZOGT, BRI hic 0 ) 8k
ETHLEBLIIFOIBOBW T ieb bl
Db otcleRBERBGOWELES L 6N, 6K
o x5 G M mE A W R RET
WELHHhETHRN L.

(1) R EHs X O )ik

PERPH s XU BRI X c b o &
FIERTH 5o

KT, TOSMBRLOBELY MDD, Iem
Yy —VICARRBEY Y VR vAR VY I
B 20 2ot 1 A2 A 4°C CIRATL 7=
0O, 15°C CRYES 1, HKIL6~Imm X





