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THEDS LOVTHHEDFTERIZ LD TERE DI,
F1Ma) i, BB (FOIBReETH 7~V OBED DA, M) 2 2HOBKOTRICES, RED
—WODBRERIEKE TR LAZERT, BRI TRKLTERTAZ L0V E 3 IRLTH B,

* ZZTVWIRMATIREEIZ. ABOBAN TV S 2KROBRICRERIKE TS5, F0 58N
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a) Upward b) Downward ) For vertical distgmce
. PD. PD,
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P.D. : Petri dish, F.P.:Filter paper, G.S. :Glass slide, M. : Material bearing
perithecia, W : Wire, W.B.:Wood block, G.R. :Glass rod.

BIR FOIRTOBRHRBRDOI:DOKE

Fig. 1 Apparatus for testing of ascospore expulsion.

P.D.

ZOEEO LI, BREBIZEAT, B 3mm OF 5 AUFELEE, EHLIRAFAVTIRE, R0
HEBL51, #7ABDLIcDE,

b) ba) LEARTHBM, COBA, A5 F7 7R, REOETI 5L 5 IE 2mm 0
SETHREIN TS, LADT, a) OFAR, FOIBRMOBREINFOIEFIL, A51F7 5
AOTEICHRINZDIZH LT, b) TEEECETFTLUTHRINZ KRELDOTW5,

ZOWTHNOHED, ATAVT 7 AL, —EHMZLZANOFLVATAF T 7ALLEY N, &Y
BTFENEASAV T SARBERTZZL 1T & 2T 20fMFIcRHIN-FOIBFOHRELTHEL
72

c) iza) LIFLALRALTHH, FOIRINREFICEDL bWOEHEE CHRHINEnE RS-
DT, a) DHFABOLDLYVIZKRET, BHEATA VTS ALOMOERYRITSL5icLicdo
T, BIEIMLOBEL L FARTH D,

1. BE—EOHEOTFD 5 AT OHH

BRICFVWTTFOS faFoiid, @MEDWTINARKZINEHELMCTBHIZ, F1®Db) #
HIET, 5, 10, 15, 20, 25, 30°C D 6 RFETEREY B Zis0rz, HFMIIRIITT LRV THS,

R 8 AR EAEBSHIE (EBH) BROSEER=+ v 27 vYHEKR

REARB : BFIS64E12H26H

KERBAA : BBFI36FE12H27H

B, LE3KO-E Y MEMAV, RHERH~FOIRIBEAD LSl Lil, FO5
BOKRERL, TRENLRYRIEDTVWEONEBTHEP0EL, RBEEGRERDZZLIHY 550
T, BREIOLZDONIS3WTODATFA VI 7 ADELEDFD S FAFHEIE, FHTHZ LI £nE L&k
LTo\iz, 7ads, ERETHR RO 22T BRCEEA T FO S ROBL LOFD
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Table 1. Ascospore expulsion under the constant temperatures and the

saturated moisture condition.

BE | B2 Bl #h % B #X Days after starting & 2t goél .
No. of
Temp.| No. 2 4 6 9, 12 14 17 20 23 | Total perith. Content
€l — . — — — — 6 — — 6 1 -
s| 2| —| —| —=|—=]w]|13]2]-—]-— 43 2 |- %
= = | = | — 6 | — | — | — | — 6 | 1 -
- - — 3 - 7 22 — — 37 3 —
02 =)= === | == 1 10 1 +
- 2 - - 8 19 51 4 — 84 2 —
1 8 — 7 8 20 8 96 — — 147 1 +
15 2 — — — 3 — 9 | 118 12 — 142 1 ?
- - - —_ - _ — 10 22 32 1
IR D 728/K  Broken
20 2 — — 28 180 10 — — — — 218 2 -
3 5 7 52 103 — — — — — 167 1 —
1 — 21 110 — — — — — — 131 1 —
25 ol e e B e e B I — 1 -
? 29 30 27 — — — — — 86 1 -
1 36 48 28 9 — — — — — 121 1
30 2 53 4 — 4 — — — — — 61 1 ?
3 | — s |la | — | —| = | =1-=1== 29 1 -

* iR R KB OE Asci and ascospores abundant.
ChTrlRTFHY Asci and ascospores scanty.
— 2 Vacant

I+

SBOABTIDOWTHREL, TOBRIFLIRITRTLBITHD,

BIELOPELML JiT, 20°C BHEIZLT, 20°C YETREARCFOIRFERHRFZ Y, 2T
108 CHRHMRT T5, ZOZ LI, FOIBROABNETHZZEnLIALMZI pbID, ZH
HLT, 15°C MUIF, &Rz 10°CUTeiede, MHTIMTIOBEIZAbIILEY. KHlEDD
I 3HHIERARIZ bRTEWEAND S,

20°C DIEDRX T, KEE&EOIMEANEL, 22, BHINTBFEIZVL5THDH, 15°C
RDOAZL, HEV—FLIHARADIWEV, Tibb, No. 1 XEREK2 BN T T2 BT DK
HAZCEY, LadI7THRICKIHBUIIRAL Y, ERETRITOIBRAIL, TOSRTHZEHTF
FEL T\ 5,

F¥7:FAXD No. 3 1220 BRRICL 5 K BHAARE Y, TFOIRDPABTEIRRL Tz, ZOMED
AR No. 2 TH32%, 2Dk Ik3 L) OBHOEADREL, & 5\IIBHBEHFOTF D 580 FH#H
EHIERDDLOND LAV, Libhblitl, Lal, 20 15°CORERTIE, FOIBNA
BORTRICOREL T2z &id, OBEREIBRT, WHLEDLVWEBVWTHDEWVZ D, ZH
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i FOIRAT, TOSBLIOFOSMaF, WHICE 72 TRA EFHCHERIN TV S L 'R
LTWaDTEIswhEBbh, b LESITHBEeThIEL, 15°C FIRORENRH D7 DICF#ERDOT
Byt dEZHND,

2. BREYELIL-HEDOTFOSRFOKH

FEDO LS8, BE—COFKL VI ZLEERARCEH Y 2T, 7272, HHIIERL Y SEROBICE
ACIEBZ L RABNIZDTH B, RATIE, REOEIIEER L ERBOEGEHNIR VELTHS, L
L, EROICBHEOEFSNISRENCEAEES Z L XEHETHZ DT, EEMICEHRL BROTER
DELA, FOSRTFOBRMIC, EOLICHBRYFIITHEERL:, BRECHESEIL, BRME
DEP 5 BNOKRDOTLEVESHIC L TEDIz, L ICBMUEOKRES LIZLIOW, ZOFED
KICHRERRENORPERED N 7 = Y BHRMICARSAREL:7-HTH Y, 5EHTLd, BRNTE
FRICLABELI T T BHMFIEHBZENnDBIDANEIDTH D,

B2R EADH T =V EHRREEMBOFTICRT 2 [UESRM: (FBFI344E)
Table 2. Climatic conditions in some places prevailing the disease
in Hokkaido (1959).
a) FE&E Mean temperature (°C)

i} & Pt 5 R 6 H 7 A 8 B 9 A 10 B

Meteorol. sta. May June July Aug. Sept. Oct.
7] f# Hakodate 12.1 14.2 19.5 21.1 17.9 12.1
B H Rumoi 11.3 15.0 19.3 20.2 16.8 10.9
pic % Nemuro 7.6 9.4 15.8 16.9 15.0 11.3
T /N # Tomakomai 9.7 12.4 17.7 20.1 17.4 11.7
= B Muroran 10.6 12.4 18.5 20.5 18.1 13.5
b) EESE (F¥H) Max. temp. (Mean)(°C)
7] ff Hakodate 16.7 17.3 23.1 24.6 21.7 17.0
¥ # Rumoi 15.5 18.9 22.8 24.5 20.8 15.7
# £ Nemuro 11.2 12.6 19.4 19.9 17.8 14.4
W& /s Tomakomai 13.7 14.5 20.8 23.2 20.6 16.6
% B Murcran 14.2 14.8 21.2 23.3 20.8 16.7
c) REKR () Min. temp. (Mean)(°C)
B ff Hakodate 8.0 | 11.9 16.6 18.1 14.7 8.1
# H Rumoi 7.9 11.7 16.5 16.4 13.2 6.6
# % Nemuro 4.8 6.5 13.0 14.6 12.5 8.2
E N ¥ Tomakomai 6.1 10.3 15.5 17.6 14.4 6.7
= B Muroran 7.9 10.5 16.1 18.5 16.1 10.7
d) EHEKECE Max. temp. (°C)
B i Hakodate 23.8 24.0 27.8 27.8 25.5 21.9
¥ F Rumoi 24.8 23.3 29.4 32.9 25.2 21.3
B % Nemuro 19.4 22.4 25.3 26.3 22.9 20.0
E /s ¥ Tomakomai 21.6 20.5 27.6 28.1 26.0 21.9
% B Muroran 21.0 24.2 27.6 28.2 24.6 21.5
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Table 2. (Continued)
e) BRESKEMHE Min. temp. (°C)

BEL] &= A 5 R 6 R 7 A 8 B 9 A 10 A

Meteorol. sta. May June July Aug. Sept. Oct.
B f Hakodate 3.6 8.4 12.1 14.4 8.7 1.4
= BF Rumoi 2.3 6.1 12.1 10.6 5.9 —1.9
# £ Nemuro 1.8 2.1 8.8 11.0 6.2 1.0
& 7N B Tomakomai —0.1 7.3 12.8 14.0 8.1 —0.8
= # Muroran 4.2 7.4 12.6 16.6 10.2 5.0

f) FHEE Relative humid. (Mean) (%)

[E3] £ Hakodate 76 86 86 85 82 76
¥ M Rumoi 75 82 85 80 80 74
b %Z Nemuro 84 91 93 88 83 76
W /b 8 Tomakomai 83 91 91 86 82 75
= B Muroran 73 90 87 86 80 70
g) % H ¥ TFoggy day
23] f& Hakodate 4 2 4 0 0 0
= A  Rumoi 2 2 2 2 2 3
B %= Nemuro 10 19 25 8 5 3
& /N ¥ Tomakomai 9 10 15 4 0 2
= B Muroran 9 7 16 3 0 0

B2ROBRE - BESEOTHE ML, 5~15°C, 10~15°C. 15~20°C¥. *7:, BF + BEKERO®E
25, 0~20°C, 5~25°C, 10~30°C%, ZNENEHEMIZ. 5. 6. TRIHORERLLBEL

BECHFEITI RO LIV THEMR, ERICUDOTOEILOEHFITERNTILLL T, 27t h) AW
EHoTW3dDEEZBNE, GECBREIZK-NIBHIL, BHER, REERSEETHEOT,
EEREIFHIEALFREEE T, EBRIFTNCOSFRBENOGEHIRITLL, FATHIE
BEEBTIIICL,

BT 1 PEE—FOREICH 72 O TCIBIISTE 1 A30RICEREFHBAL:Z. Z0HED, TE372
TEERICFOIBRLIBEEEL LSl BRBRETR, BBOUREEST, FOIBDOEBIUCTOIR
DB EFRIC I OTHEN DT, 7ok, ERABRRIF IR ) OLMEO[ERTIDOTIHIE, MY
M3tz 1EELIze AFAFT 7 ARFRIRICL Vg tc, ERERIBIRLTTLE Y TH,

HIRICHL AL 5T, BHRZHARRKIF 15~20°C K& 5~25°C X C, HKHOEE S HKHIH
72FOSEFORDS, D4R EEELT, 2301 kE W (Plate 3, B, C)s ZHIZHLT, 0~20°C
K, $»35WE5~15°C KD X 5iz, EWEREDK TIL. iﬁﬁ—%ffa:f:of:t%éarﬁ]ﬁ%t:,_ﬁiﬂj@;‘é
ERBEL, polHiZa s Y ROCMEST 5085 BRESHBETEID -,

FOIBOABRICOWTAHSB L (Plate 1), 10~15°CK & 0~20°CKiL, FD 3B LIOFD 5 faFRn
FOIBARICARLTEH Y, FRLEFHHAEIND Z LERL T 7228, D4R T, FOIBRD
NERET, BHE—EETLTWBZ ERRL T, 22 T5~15°CKid, 10~15°C KehE ViR



M3k WMARETE L EEERHEOTFO S faFolkih
Table 3. Ascospore expulsion under the alternation of temperature and the saturated moisture condition.
W g | %5 54 1B #*% H » Days after starting & it |[FoIBMK F05FAA (40B7%)
'(Ifc(lz'n)p No. Total NO'. of Content of perithecium
2 4 7 9 |11 [13|15 (1821|283 |25|27|29|31|34]|36]38 perith.

1 — — — = = = = = 5 4 9 —| —| - —| -1 — 63 1 bIEnEFHY  Spores scanty
5¢15 2 2 —| 4 —| s 8 10 16 12 674 — —| —| —| —| —| — 124 2 e Vacant

3 — — = = = = = 3 14 — = — = — = - — 17 1 % Vacant

1 — = = —| 4 —-| 3 9 31 ZSJ 34 711 9 —| —| —| — 184 2 F£% Asci & spores abundant
1015 2 - = = = = = = = = = = = = = - - — — 1 F¥  Asci & spores abundant

3 — — = = - = = = = 7 8 1| 1| —f 39 —| — 76 3 F¥E Asci & spores abundant

1 16/ 1| 25 365| 45 457 —| —| —| —| —| —| —| —| = —| — 909 2 % Vacant
15¢>20 2 —| 13 25 145 29| —| —| —| —| —| —| —| —| = —| —| — 212 1 ] Vacant

3 — — 3 8019 7 —| —| —| —| —| —| —| = — —| — 286 2 Zz= Vacant

1 b e e T e e e I B e et e T B R B B — 2 F£%  Asci & spores abundant
0420 2 4 — —| —| 4 6 —| 34 7| 23 11| 54 81| 13 40 3 — 280 3 FE Asci & spores abundant

3 - 7 - 8 —| —| —| 11 120 —| 98 — 130, — —| —| — 266 3 LTI FHY  Spores scanty

1 —| —| 115 86/ 190, — —| — —| —| —| —| —| —| — —| — 391 3 % Vacant
525 2 18 —| 36| 50| 89 294 64 16/ —| —| — —| —| — —| —| — 567 4 ze Vacant

3 225 16| — 2l 101 139 32 27 18 —| — — —| —| —| —| — 560 3 7= Vacant

1 — — = 2 13 —| 4 | - = = = = = - -4 = 20 2 2B R#M? Vacant & premature?
1030 2 9 —| 120 S —| —f —| — —| — — —| — — —| = — 113 3 pass Vacant

3 = = — 3 = = = = — — — — = - - — 41 2 g Vacant
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BEOERISNE I IZAZ BN, HBEDOFDOIROABRNETHDZ L3 ETHEhbnbiav, 15~20
CCRIIABTIZAL K ETHOTH, HHIWRTFEIEHLHTELS, BHLTW BRI, RxEFD
SHFNREEINTWDTERVW Lt Bbh 3, BRE—FEDOHE. 15°C RIEABTITIRELT/-L.
20°C RITHHNREDLDTHEATH O ehb, ZOTMEOHEEGEIL, FOIROFEHHAD L VE
BT, BERLEEEL-ANCHTEDTALAB L, 6 Anb7REATT BAKKHREZZD
TR HEHEEE NS,

3. ERMLTREREOHEOTO S RFOKH

BIETE, BEOTINEAR T, ERNLELLEZIARINITEVDOT, XEMOZEROVWHLLS LWE
EEFALT EENCREREELIHEEOTFOSRTFOBHORRLE T A+ L1,

BaE RESEROCELHEOTO S MTFOBM (3 FL4AFH 5 B10537 5B

Table 4. Expulsion of ascospores under continuous change of room
temperature (started from 14/I0, 17 : 10).

15/, '62. 16/I. ’62.
Time (9 : 05|11 :35[13: 1014 : 55[16 : 0517 : 30 Time |9 : 1o|11 : 15|16:40[18:55|20:0020:55
Temp) 14°C| 27°C| 27°Cl2a.5°C| 26°Cl23.5°C nWLVC%T%ycnm|w0uw
1 24 1 14 16
2 7 2 22 7
3 33% 31 177 8 5 3 7% 37 20
4 57 4 7
5 10 5
6 1% 17 61 69 8 46 6 29 37
17/10, ’62, 18/101, ’62.
Time | 9 :05 | 10:00 | 10:55 | 12:00 | 14:00 | 16:00 Time | 10:20
Temp.| 12.5°C 20°C 25°C 24.5°C 20°C 16°C Temp. 4°C
1 1
2 2
4 14 4 8%
5 5
6 5 6 6%
19/11. °62. 20/10, ’62.

Time {9 :00{9 :35/10: 30|11 :45{13:00]17 : 00/19:15[20:30 Time |9 100!1130514100 16 : 00

Temp,| 10°C| 15°C|20.5°C| 26°C| 24°C| 27°C|17.5°C|14.5°C Temp.| 14°C| 25°C| 22°C| 29°C
1 4 79 15 1
2 329 100 2
3 33 3 3
4 11 4
5 5
6 28 47 6 14

*BPERFL BT L%FT, Spores germinated.



— 8 — HERRBIEHE F1515

Mor K&.1962  Mar 15, 1962 Mot 16, 1962 Mar. 17 1962 Mar. 18, 1962 Mar. 19, 1962 Mar. 20, 1962 * .
/0,%2465/”246_8 nx2468 /”/2455 /Dﬂ/2453/0/24 68 /ﬂ/l’//2468/012453/17,\///2458/0/2468/0%/24 5800]24681002468/0]

%Zém; YN Y
[.r \ f

lf! ;\ ,[f N r \‘\
[T ! ] T

£2 ERAICREELE FO 5 RFOERDOFECRERILOLE
Fig. 2 The room temperature during the experiment of expulsion of

ascospores under continuous change of temperature.

SEHIFI 2 HICB VW TCAV D ERAL DD T, ZOFAITESKBERIC, BEOFOIHEEEELS
X Iizl7e,

HELE B1Ka) ERTAECERBCANTICERENICHEL, BRICETREETEAVT
BEOICERYIEE Lo AFAF7FATTERKEE V52T FO 5 RFOBRMEERIC L OTHE.
Wizo HRIT, B2RBIVELRETFETES YV Th B, A

F2RICREND L S ic, EROHEIL 5~30°CTh5D, 727218 HOAL, BEOBKT1HHER
Thote TOM, BEASAFTFARLEYALT, LOROKHEBRELEHFT 3 LA, SERIC
LFVTFOIETFORHDOEEL LDz, B4R, FRUILOERLE, BRHIATOSETOHT
HB. CDHH, SPIBEFMIMES FITL VNXIATAFT T RAChEY ORHBRALNID, Zh
ETRTHRFLTEY, HEFRTRBCHRLAERCHEHEINZ3DLELHbN D, 16H, 18HOFHF
LTWB3DE O THAETHA I,

H2RAD, EROLFIFHSHIILE Y, 12HIAETCARK EAL, FR2BIAIC—EAN
CETHEACLEAL, BRETT 5, CORED LR L 70T, 2 KOBKICE E B KORED
FRLTWL, =3I AF —CRELTAHDE, BEROLAI VT 1~3°CiXEL,

JAFOREIT, 138 AEDBECFRITIEDTHBIBE DTS, ZNZ LT, ERIZEENHKOE
B, TbbRIICE TN TV ZKOBEL, H2BRERKOEVERHLIZSWILERTIOLE
25N, AT TCRBIAEDLEROBENL 5, BESKHOEEREAL, 20°C M EDHERRK
HABATHDORZ L ED L —HLTWB,

4. HFRE VELIZBEDOTFO 5 RFOKH

RRICTBESREOBLDIZH, B, WREIRLZEBY L, BHACZLZ2EE DL VELOFHLRD
5. THETIE, TRRFOIRCBKRI-RUTERYED TE 200 TOIROEE, FHews
WAEZ T VELZBET, FOIRTFOBRMMNE 578d08R A7

SRPHNIBRSTE 4 B27H I, ETFEMRKKENBUL 23 T, BRI33 EERO =+~ 57 <Y ORR
T BERCEEOFOIEREL L IICLTHV . ZhiE, FOIROERAEEGNRLS L, Bl
PENELNTL B LEBL 2D THD, HETELIRa) O, ERAEOTETITIRD7.

BENL VELOAERIT, KDLIIXL, Tibb,

A: +HEORET25°C gD, C: 1ABHLRT3HENT, E:2HEL¥TIHELT,
B: 1HZLicgROL VEL, D: 2HEBO¥TIHENT, F:THRKIETENKE.
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Table 5. Ascospore expulsion under the condition of repeating of wet and dry.
B ] t* I ¥ Days after starting & 3 ;O%
= No. of FD 3N Content of perithecium
0 1 ‘ 2 | 3 I 4 5 | 6 | 7 | 8 | 9 10| 11 | 12| 13 | 14 | 15| Total ",
Perith.
Treatment FARTIREB 25°C  25°C under saturated condition
A—1 14] 19f 13| 20| 47 113 3 Vacant
2 10] 63 58 3 33 32 2 201 5 Vacant
3 14] 22| 4 82| 121 104[ 58 7 412 8 Vacant
Treatmentf O [ X O | x |O | x |O|x|O|x|O|x|O|x|O
B—1 9 42 12 24 70) 157 2 Asci and ascospores abundant.
2 63 73 32 21 141 81 226 193 830 4 Asci and ascospores abundant.
3 7 6 59) 40) 4 116 3 Asci and ascospores abundant.
Treatment| O | X | X | X | O | X | x| x| O| x| x| x|]O| x| x
C—1 4 13 17 5 2t Vacant, 3: Asci and ascospores abundant.
2 5 11 19| 35 5 Asci and ascospores abundant.
3 29 24 30 6] 89 9 2: Vacant. 6 : Abundant, 1: Premature.
Treatmentf O |O | x |O|O | x|O[O|x|OQO|O|x|0O|O| x
D—1 11 18] 60 160| 498 921 9 848 3 Vacant
2 7| 13 10| 22 203f 218 214] 56 743 8 7 : Vacant. 1 : Spores scanty
-3 711 5 52 39 248| 164 697| 252 23| 66| 29 1,646 11 9 : Vacant. 2: Abundant
Treatment| O[O | X | x | x [ OO x| x| x |O|O| x| x|x
E—1 56) 16| 231 415 6 724 3 Asci and ascospores abundant.
2 42| 13 40 209| 331 635 7 1 : Vacant. 6 : abundant
3 15| 20 43| 39 294| 243 654 5 1 : Vacant, 4 : abundant
\ . F Room temperature (10~20°C),
Treatment FIRTR IR CE YK saturatated condition
F—1 16| 209| 290| 149| 41| 27| 28 6 766 7 Vacant
2 178 99| 29 78 7| 276| 915| 316| 216 2,114 6 Vacant
3 1250 12 5 9. 47 4| 14| 248| 205 18 62 749 8 1 ¢ Vacant. 7 : Spores scanty.

(Note)

O : Wet, 256°C, x : Dry, room temperature.

(HE) (D) i< eI > 2
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B~DIZBALTWARHE 25°C &L, BnLThB e EIERNICHEBEL 2. BRKIIZNF TCIZI IR
DL AUAETH B M, —ERHRc, BoBE e, EVn-@Kk2ieLvic~< b VILICBL,
<P YVMOSTF 1/313E ST, FOMTACRERITIROR. BROBTE, FRHIRCHIL, H
B, BAZOBIICAS A F7 AL V02T, BTOEREEESERICIOTAEL 72, B8
BRI, Bo@mKicBshde, Mdk{EnTlEd, TRIEFOIBNBKRT DL, HHRLI-LE
OEYECBETAZ Enb, BRICHEREND, ZOERIBSRITFLTHS,

BEERMAOHLMRL 51T, BN VELEIZED/-B~EDR T, BHITFD 5 FEIEOTR
KL7RIEBZ2TEY, HRULBECTREL TV e8Mb D, 7 2. BRTREND
1HBREKEE, BHOFH IR L H W ERIZB L2, ZORDAFA VIS FA1, 2, 30
FiiTENENY, 63, THEOFOIRFLABHENTVz, 1 BRBEILDL, FHIMKIIAFIF
T3 ARE O 02D LA, RBE S 0NE 0 ER EICBL TRKI /20, ZOBOATA S
5 ADEIIEFO S RTFOBHITALIIS,

TNX3ICER BKEL VETE, BRKXEAZOBOATAFT 7 A LIKITBRHABZ O2TEY, &
BXEEOBLDRAT A F 7T ALCEBHIZIZOTHisw, ZOMOEED L VBLORKIZOWTHH
BThHb, 127D—30D12H#%LE—10 13 HERKIIHREI BRI IBHRA DN, ZHIXAS
AFSSARE Y 2B FREFOIBRPMRNTVAMICEHAIZ DicbeELDbI D,

ARIE, BE—F0RRBRLEFALT, ZOBAOERT, 2T YVEBKION THRHXETLTWS, L
L, FROEAKREDHE!L, 10~20°C DEKNLEEE(LO-HLBLN DN, BHIZEHDTEA
T, L ICBAIAAT, SOMHRIZIAFA VIS ADLIABDOFO IFEHH L (Plate 3, D),

BRFMoRE L, KHEOMRIZOWTIE, D, E, BERRFT, CRIHEY XKWL ITH
%, LhL, FOIBRDOAREXIIE LD TERRDHBNT, FOIR1IEL Y OBRHI W fRFHRTI
BREIRETH B ERDLNIDT, TORRDOWTULES RSN LIZT B, 7272, TOREBRERD
bAaDE, BROPHMNAERLS, BKORMIE-E, BHiTb2 < eaHmd, »is)BEEC S »tbh
726

ZoZ ki, CRIZBHEDA WA, FOIBROATIIARINTELTHY . FHES X TDL6E

B6k ToO5BEFHHOBE TSN S BIEBICH BT L%, KTHD
Table 6. Height of projection of SiHIc Lo CHIb T, E7-BEO LS, 1B
ascospores.
ZERY S ViRTERANICE-HARZ 328 F05
m & A% AR D
height | PBEAR Dae  mmuskslcs?, moKHRFOKCRNE %
Comime) mo- 2 0 KDL BRT, WHUBLWEERABRS, Th
5 ' sa* 121 BB OB ORI L L dic, LAZED
2 34 199
RO VELXRFOIRFOEHIHFHEETHDZ
10 ; 2 2 LERLTWB LS icBhbhd (Plate 2).
: o o 5. FOIRTABRHINZEX
s 2 0 0 F0 3 BABEEERDTFO S T, £OROFH

* JaF#H Number of ascospores trapped. TETETD0EWULACT BB, B1McC) O
({&E Temperature : 25°C) HETRBNDO AT A VIS AETOEEYEL TE



7F =Y EFRICEETAHE (D) (BEE) — 11 —

BRL7z, Z0HE, BEF 25°C TR I Dl ZHICAWVWERBNL, 1~3HEHDHAICAW:3DLEA
UChd, HREEEEORETT. '

EoRIcADND X 5T, EAIK 10mm £TIFOIRFHRBLONIN, 15mm OFEIT ZhE
HEDDBZENRTEIRDDI,

FOI3ZROMEN, LTULDIEELFCAWVTWS DT TERWOT, TORLLIT, 47 & $10
mm EFTCIEEHIRCHLI eV L5,

B. FOSRFOBHBICHTIFARE

PEZ, ERECITIREINAZSE (L CBELEBE) ObLTHIRbhFHERT BRGHE
DL ETBIEbNBFOIRFOBBICHLT, THHDBERNREDBRED TULTE Z0MIBAL N TRV,
T D7z, FRFICOE K HENBFRAR (SLEBERTFHE, ZEHEKKLEH,, BHSSEMR
D=RYATF<Y) 2K%, BHSTEG6 R 2 BCTHRAKBEL T LRIGCTEFRERETESL5
izl 7z,

B, SAEROERMDTFOIRCEAOERCEREFE, BV TN EDTHRLEIITR
FAFT AR AHREBI DT, BRIZLOTHEL TV 254, BREO—EDHFTICAT A
F7 o3 ARBL, BUBEHAILIZEINZT, FOIBRMOBRHEATATA VT 7 ALCEREN
FOIRTFORER X AFAF7 7 ARBET2HEME, BRLTTFOIZOHTVWBTHKE, 2
AOREO—HOF 3 HFTT, 2AKDH 7 vV BRERICEEF 6 ARETHZ L L L7z (Plate 4, A,C,
D).

FOIEFE AFAF7FRACKUTHBEARAEVDT, BHRL®ILLDETF VY -2V
L EDBHIHNET D, £ T AFA VT 7ADOTIE, BRELICEEL 8&omciiHlsh, b
WERT A THERBICESE T BHENFOSRFERRTZL 5L Z0HE, RFA4FT 7
AL BFEEOFO 5B DML, K3mm N THD, LIztsDT, F0 3BT OKHOBEE»
bE2DE, AFAFZ7 I ACEALIETFOSELLBHINFO 5 RTFIL, WERIRTITKRESH
HENBETTTH D, s, FELFOIRTH, AHRKLOTRERCT 20k i, A7
4 F7 7 AIBHREO LIcEEL T THBETFAMETS L 5L,

BEAMOKKEMEL LT [REBEIZEHAOBENSERE, /o WEXNL, LRERSHRED
B AV,

— M LICE VDR TAFAV T T ALIZNBELLTFO 3 BFOEFEICS/0TE, BEEc Lo
T, ATAFT7 7 ALEERBEEL T RTFOLEEFET 2 LRAKC, RFOEFRIITEKL

3 NETNN, g FOIROELRREL ZOHEADOTF O S MFORMOBKRYRL, F4K
SEEHMICT A EARRE L - ARRREHOLEO—BTH B, T/, B 7RIBEYEAORKET
FIZBT %, 6BDATA VT 5 RAZHEIN-FOSRRFHREFEYRL, E8RIIZOHEMTHS,

HIRHLELEL I, 6 AhIFHERAK: VEEOFET, FOIBMNENTREALIRETY
FOIRTFOBRMIBIST, 1) OFERH 2 TULILHTHREHRALEDBNS, LirL, 8 AUES

* feezif, 6 A3HOMELIL, 6 A3HFHIIRNAD 6 4 HFF 9N COUNMICKIT2HE
[z I
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“Date (Jine, (962) 2 3 4 5 6 7 8 @ /0 I/ 12 3 14 IS 16 17 18 [P 20

Rainfall and ||
Precipitation (mm) 205 2./ 3.2 27/ 250
Appearance of D| W |D|D|D [pW| % |-%|-*|¥ |[DWDWD|D|p|w]| D|D
perithecio- | - T
Expulsion. of (o) x l | X Qo
ascospores n
Date (July, 1962) 8 9 10 11 12 13 14 --i-c--18 19 20 2/ 22 23 24 28 26 27 28 29 30 3/
Rainfal} and H» .J lﬂ
Precipitation(mnm) 22.9) 346 ] » 28| 33.0
Appearance of DIDID|w|D|D|D|%|%|D|D|W|2|D|D|D|D|P|D|DP|W|D|W
perithecia
Expulsion of ° o O O
ascospores
Dute(August,l?SZ) [ 2 3 4 5 b 7 F 9 [0 - 1b 47 18 - 22 23 24 28 26 27 28 29 30 3/
oot | | m ] | ] | | e | | o[k || ] s
Precipitation (mm) L& 12008 | 285 58 3%.9 49.7 07 1149 R4 27 6.5 2/
Appearance of WD/ W|D|DWW| D | D|W|[ D D|wW DW|WWD|(D|D|WIDW |DpPW
perithecia I | I
Expulsion of 0|0|0 50 Oo|x ) 0|0 P ol © 0
ascospores
Date (September; 1962) 4 5 & 7 8 9 yo 4z i3 14 1S ===~ 19 20-2/ 22 23 24 28 24 27 2% 2§ 3o
Rainfalt and | % | % m L
Preg‘pituﬂon(mrn) 257 27.6 20|06 1.3 [104 13.1 7.9 134
Appearance of D|W|DDWW|D|[%|x|D|D|W|w w w
perithecia [ [ |
Expuision of o9 [ 90 X [ % 0jo o X Q
ascospores
Dote(Octoberl962) 4 & 6 7 & 9 /0 1/ 12 13 /& 15 14 17 /8 /9 20 2 22 23 24 2 24 27 28 29 30 3]
Rainfall and % * Far| % | % %
Precipitation (mm) 5 40 02| 78 09|02 7 o3| 19
Appearance of Dls | DID | | % | X[ X [XDWD|x[x|[*|%| x/p|D|D|D X{%|%[x%|Dp|D]|D
perithecic |
Expulsion of (o) X X
ascospores o

(Note) = : Not observed D :_ Pefithecia dry

o : Expwsion occurred w : Perithecio wet

X : Expulsion did not occur

B3R BN 288 RMHFLFOIRTFOBH CLgE, Lk

Fig. 3 The climatic condition and the ascospore expulsion from perithecia on

infected shoots during the period of observation (Sapporo, Hokkaido).

XI2468/0/124680X1246 810M24.6 8 10X 246 8 10 M MREEB I 24 68 LIM2LE BN
NN NN I INENENNEAEN g gl gy} L1t
1 ; ]
T
J | - bl 9ig
HaR—a F4XK—Db

F4W an. BFACBTSTOSMTHHCET2HERNMOR, BEOTE
Fig. 4 a-n. Records of relative humidity and temperature during each period of

observations on expulsion of ascospores in vivo.
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Table 7. Number of ascospores trapped on 6 glass slides and precipitation
during the period of observation.
B R OA B %= FF Time of observation
# 5| MBEES | 3/VI 18/VI 11/VI  |20/VI  [29/V1  [30/VI /v 3/
16:00| 13:30| 10:00| 17:00| 13:00| 20:00| 18:20| 1:10
Tree Position 0 ¢ ¢ ! 14 14 14 ¢
number | number | 5/VI 19/VI 12/VI 21/VI 29/VI 1/vVII 2/Vll 4/VI
745 845 8:30 8:00 15: 20 8:20 8:20 9:10
1 39 1648 3382 1210 257 5596 118 3798
1 2 41 726 3526 1569 223 7753 160 2779
3 70 920 1727 1103 139 2532 185 2239
0 120 446 60 219 457 v 0 1530 ’
2 513 194 119 108 78 340 103 1933
3 8 32 351 128 23 390 0 3380
& £+ Total 671 3640 9551 4178 939 17068 566 15659
B (mm)
Precipitation 20.5 25.0 42.9 34.6 9.8 33.0 1.8 200.8
5/VI 8/VII 17/VI 22/VI 27/VIl 28/ VIl 31/VI 5/IX
17555 22;20 9;00 l4§30 6;50 18;00 18300 12530
6/Vll 10/Vl 18/l 24/VI 27/l 29/ VI 31/VI 6/IX
10: 20 8:30 7 :30 6:15 18 : 00 12 : 00 18 : 30 8:30
1 103 143 3908 923 496 3 383 799
1 2 42 41 4255 2202 4761 53 192 7175
3 307 64 3264 648 729 0 30 1693
1 38 99 7544 1360 15261 25 257 17276
2 2 163 47 11208 3393 9158 10 1617 18834
100 40 6321 2833 7477 54 473 9121
4 & Total 753 434 36500 11359 | 37882 145 2952 54898
W B (mm)
Precipitation 24.3 36.9 49.7 18.0 3.7 6.5 0.1 25.7




A 7=V ERRICBET APFE (TD (BE) =15 —
BIER (03)
Table 7. (Continued)
75 A B = 53 Time of observation
# 5| MEFS | 7/KX 14/IX 15/IX 22/IX 28/IX 13/X 4/XI
17:20| 8:00| 9:00| 22:10| 19:30| 19:05 19 : 00
Tree Position 0 14 ¢ ¢ 0 ! ¢
number | number | 9/IX 14/IX 16/IX 24/IX 28/IX 14/X 5/XI
7 :30 17 : 30 7 - 00 7:00 22: 45 7:30 7 100
1 1438 124 1893 865 198 24 39
1 2 6659 314 9389 1788 646 129 0
3 1500 310 750 . 508 47 10 19
1 10262 956 15945 745 2500 442
2 2 3983 168 9908 1849 274 201
3 4289 466 2862 611 219 - 99
& il Total 28131 2338 40747 6366 3884 905 58
W B (mm)
Precipitation 27.6 | 1.3 10.4 13.1 13.4 7.3 3.1
HBR TNZTNDBERICATAF /7 ACHADLIATFOIRTFH
Table 8. Number of ascospores trapped in each period of observation.
3/V1;16 : 00~4/VI, 10 : 00 4/V1.19 : 30~5/VI,7 : 45
b e
o @ Q 0
Fg|frgm o8 Fy | la e
< 5 F.SQ = 5 g |F.228
E|®2|_8 cal f#E % ERE - Zal f# =
2 FooPES 2 FS=PES
e % o 2 0 RN e % =] [oTY =0 k
° S z &% g3 Remarks g ° 7] g:% g2 Remarks
2] = = = Q =
%[: %ovo: &ég%@g i %é ﬁtég%go
1 1 0 Temperature range : 1 1 0 Temperature range :
g lé T 15.2~18.0~14.9°C g 18 _ 14.3~13.3~14.1°C
2 1 0 Relative humidity : 2 1 0 Relative humidity :
2 0 96.0~99.0~91.5 2 0 97.2~94.5~100
3 0 ~93.0%| 3 0 ~99.7%
4/V1,10 : 00~4/VI,15: 00 5/VI.7 : 45~5/VI.13 : 00
1 1 39 | — | Temperature range : 1 1 0 Temperature range :
2 27 — 14.9~15.3~14.6 2 0 ~ °
3 52| + ~15.7°C 3 0 14.1~15.5°C ,
2 1 0 Relative humidity : || 2 1 0 Relative humidity *
200 53 2| 93.0~98.0~95.0% 2 o 99.7~91.2~92.0%
4/VI.15 : 00~4/VI,19 : 30 5/VI.13 : 00~5/VI,15 : 00
1 1 0 Temperature range : 1 1 0 Temperature range :
z o1 _ | 1sar~1a3°C : o 15.5~15.5°C
2 1 0 Relative humidity : || 2 1 0 Relative humidity :
; S 9.50~89.5~97.2% 2 ° 92.0~97.0%
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B8R (0o3&)
Table 8. (Continued)
8/VI,10 : 30~8/VI,14 : 00 11/VI,17 : 45~11/VI,22 : 30
5 5
Fy it gy By ltegm oy
17} ) 7}
Elma| & [TS3 W # Elm2|_¢ [T=g W *
E o [FagPEd E « [FagPEg
o | ES| Z&%ES Remarks o | BS| 238mES Remarks
22|27 %3 S 22| 2% %o ol
& o F<E[0% T LT ETOT
1 1 o] Temperature range : 1 1 235 | — |Temperature range :
z 0 14.3~15.2~14.8°C 3032 | mo~nzc
1 0 Relative humidity : || 2 1 0 Relative humidity :
z 0 93.0~81.0~87.0 z 17 | 96.0~92.6~93.5%
~85.5%
18/VI,8 : 30~18/VI,10 : 20 11/VI,22 : 30~12/VI,8 : 30
!
1 0 Temperature range : 1 1 0 Temperature range ?
: S 18.7~14,2°C z S[FF| 1rz~aseoc
1 0 Relative humidity : || 2 1 0 Relative humidity ?
z 0 95.5~92.0% z o 93.5~99.1~82.0%
18/VI,13 : 30~18/VI,16 : 30 20/VI,17 : 00~21/VI, 8 : 00
1 1588 | — | Temperature range: | 1 1 1210 |+ + +|Temperature range :
2 | 7119] % e 1o 2 | 1569 [+ ++ o0 00
3 893 + 16.0~14,9~15.1°C 3 1103 F+ + + 16.8- 20.0 C‘ .
1 | 120| — | Relative humidity:|- 2 1 60 |+ + + Rgeéaéﬁgg %"ﬁ“gglgy :
2 194 — 2 108 |+ + + - - o
92.0~89.6~94.0% ~99.0~90.0~9%4.0
3 32 |+++ 3 128 |+ + + ~85.0%
18/VI,16 : 30~19/VI,8 : 45 29/VI,13 : 00~29/VI,15 : 20
1 60 — Temperature range : 1 1 257 | + + |Temperature range :
2 F1 | sa~0.0~.2°C 20 % | ws~anocc
1 o] Relative humidity : 2 1 219 | = | Relative humidity :
2 0 94.0~73.0~99.2~ 2 78 - ~
3 0 87.5% 3 | 23| + | 97-0~%3.5%
11/VI,10 : 00~11/VI,13 : 00 30/VI,20 : 00~31/VI,8 : 45
1 2046 + | Temperature range : 1 1 1313 |+ + +|Temperature rang‘é :
2 |2200] = o 2 | 1041 [+++ o (0
3 016 | = 17.0~17.0°C 3 86 |+ ++| 19-7~21.0 C
1 360 | =+ Relative humidity 2 1 62 |+ + +| Relative humidity :
2 62| = 2 Y ~98.0~
3 23| * 98.0~97.5% 3 46 |+ + 4| 97.0~98.0~97.0%
11/VI,13 : 00~11/VI,17 : 45 31/VI,8.45~31/VI,17 : 00
1 1101 + | Temperature range : 1 1 4181 | + + |Temperature range :
2 | 99| + o 2 | 6560 | ++ s fent oo
3 674 + 17.0~17.0°C 3 2302 | + + 21.0~22.8~21.5°C
1 86 |+ + +| Relative humidity :|| 2 1 395 | ++ | Relative humidity :
2 13 |+ + + ~ 2 332 | ++ ~ ~
3 138 |+ + + 97.5~96.0% 3 291 | + + 97.0~90.0 jgé(.)o%
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B8R (03F)
Table 8. (Continued)
31/v1,20 : 00~1/VI,8 : 20 5/Vl,17 : 55~5/VI.22 : 20
g ]
Byt Mg Byl (g
=i 5 2 |x2 = =} 3 g .8 )
E| Bz |8 =g fE % S1@®2|_ ¢ =8| %
3 Foo|nE g2 2 FooPEQ
= =] 2, L9 = = agl-.eg
o | &S 2 8l%'E § Remarks o | &S 2 ol § Remarks
o = O &, X o = O &dl N
55| BE G EFs 55| BE BAEES,
1 1 102 |+ + +| Temperature range : 1 1 92 |+ + +|Temperature range :
2 152 |+ + + oy oo 2 2| ++ 17 fe10 (P
3 144 |+ + + 20.0~17.6~22.2°C 3 307 |+ + + 21.5~17.8~19.0°C
2 1 0 Relative humidity : | 2 1 38 |+ + +| Relative humidity
2 8 |+++ o O 2 | 163 |+++ -
3 53 |4 4 4| 96.0~92.0~94.0% 3 86 |+ ++| 87-0~98.0~97.0%
1/V0,18 : 20~1/VI,23 : 20 6/VI,7 : 50~6/VI,10 : 20
1 1 51 |+ + +| Temperature range : 1 1 11 + |Temperature range :
2 62 |+ + + 10 RO 2 0 ~o0. 0°
3 116 |+ + + 20.2~19.8°C 3 0 19.0~20.0°C
2 1 0 Relative humidity : | 2 1 0 Relative humidity :
2 103 [+ + + 2 0
3 o 97.4~98.0% 3 2] o+ 97.0~95.0%
1/VI,23 : 20~2/VIL,8 : 20 8/Vll,22 : 20~9/VI,9 : 10
1 1 67 |+ + +| Temperature range : 1 1 73 |+ + +|Temperature range :
2 98 |+ + + oy 50 2 21 |+ ++ .
3 69 |+ + + 19.8~21.2°C 3 2 [+ ++ 18.0~17.5~18.0°C
2 1 0 Relative humidity : || 2 1 64 |+ + +| Relative humidity :
2 0 2 29 [+ ++ o7 e
3 0 98.0~87.0% 3 5 |+ + +| 95-0~97.0~93.0%
3/Vl,1 : 10~3/VI,8 : 40 9/VI[.9 : 10~9 /VI,13 : 00
1 1 265 |+ + +| Temperature range : 1 1 70 |+ + +|Temperature range :
2 505 |+ + + ° 2 20 |+ + + °
3 151 |+ + + 21.0~21.0°C 3 42 + 18.0~20.0°C
2 1 225 |+ + +| Relative humidity :|| 2 1 35 |+ + +| Relative humidity :
2 8 |+++ 2 18 [+ + +
3 105 |+ + + 98.4~98.0% 3 16 + 93.0~83.0~92.0%
3/VI,8 : 40~3/VI,13 : 10 17/Vl,9 : 00~17/VI, 18 : 00
1 1 2150 | + + | Temperature range : 1 1 3463 |+ + +|Temperature range :
2 1065 | + + ° 2 3443 |+ + + °
3 1253 | + + 21.0~21.0°C 3 3246 |+ + + 23.2~21.0°C
2 1 451 | ++ | Relative humidity : 2 1 6465 |+ + +| Relative humidity 3
2 636 | ++ 2 8341 [+ + +
3 1937 | + + 98.0~94.5% 3 5494 |+ + + 91.0~98.4~96.7%
" 3/VIl,13 : 10~4/VI,9 : 10 17/VI,18 : 00~18/VI,7 : 30
1 1 1383 |+ + +| Temperature range : 1 1 445 [+ + +|Temperature range :
2 {1209 [+++ 17 o] (10 2 812 [+ + + 12 e
3 835 |+ + +| 21.0~17.0~21.0°C 3 21.0~18.8~21.2°C
2 1 854 [+ + +| Relative humidity : || 2 1 1079 |+ + +| Relative humidity :
2 1289 I+ + + 94.5~97.5~64.0 2 2867 [+ + + 96.7~85.0%
3 [1338 '+ ++ ~72.0% 3 827 |+ ++ : e
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Table 8. (Continued) )
22/VIl, 14 : 30~22/VI. 17 : 15 28/VI[,18 : 00~29/VI,8 : 40
- =
@ @ 2 @
By gl |l g Bg s .
< 3 0 = o 0o 2 5 0 * oo
E|BE|_ 2 [TSg M * E|EEZ|_ ¢ [T=2g f# %
|gs Figni g5 [Fagni
° #o 2 8I%'E @ Remarks ° #Fo 2 2I%E @ Remarks
Q R~ = o b= =y
BE| B3 BIEFIs BE| B2 BIEFIs
1 1 0 Temperature range : 1 1 0 Temperature range:
2 14| — o g0 2 25| — 15 A1g 00
3 414 + 26.0~23.6°C 3 0 18.0~15.3~16.0°C
2 1 0 Relative humidity : | 2 1 25| = | Relative humidity :
2 160 | =+ . ' 2 8| — ~96.0~
3 Pl 78.0~92.0% 3 54| — 85.0~96.0~90.0%
23/VII.11 : 30~23/VI[,14 : 30 29/VI, 8 : 40~29/VI,12 : 10
1 1 290 + | Temperature range : 1 1 3 — |Temperature range:
2 | 38| ++ o0 a0 2 28| % g 5o
3 164 + 19.4~20.4°C 3 0 16.5~16.2°C
2 1 142 | ++4 | Relative humidity : 2 1 0 Relative humidity :
2 | 1205+ | 87,0~96.0~95.0% 2 21 = | 89.0~92.5~91.0%
3 | o] + 90 . 3 o . . .
23/VI[,18 : 05~23/VI,21 : 30 31/vW,18 : 00~31/VI,18 : 30
1 1 607 | + + | Temperature range : 1 1 383 | + |Temperature range:
2 1769 | + + ~ ° 2 192 + ~ o
3 14 |+ + + 19.6~19.0°C 3 30 ¥ 19.5~19.0°C
2 1 1052 | ++ | Relative humidity : 2 1 257 | = | Relative humidity :
2 |2012| ++ 60 O 2 |1617| + N
3 | %634 |+ + 4| 95-0~99.0~98.5% 3 o3| + 91.0~91.5%
23/Vll,21 : 30~24/VI,6 : 15 5/IX,12 : 45~5/IX,14 : 15
1 1 26 | ++ | Temperature range : 1 1 452 + |Temperature range :
2 71 |+ ++ 10 40 2 | 1982 ++ 1 a°
3 56 | ++ 19.0~19.4°C 3 1021 | ++ 19.0~18.3°C
2 1 166 |+ + +| Relative humidity : 2 1 2251 | + | Relative humidity :
2 16| ++ 2 | 2677 | ++ N
3 oo |4+ 4| 98-5~96.7% 3 | 1164 | ++ | 75-0~98.0%
27/VIl.6 : 50~27/VI,12 : 10 5/IX,14 : 15~5/1X,17 : 30
1 1 55| — | Temperature range : 1 1 226 | + |Temperature range :
2 |1222| + g 7o 2 |5156 | ++ 1r oo
3 94 + 18.1~18.7°C 3 322 + 18.3~18.2°C
2 1 1137 | + Relative humidity : || 2 1 |13380 | ++ | Relative humidity :
2 | 3147 | ++ o 2 14120 | ++ o1 A
3 | 2008 |+ + 4| 98-0~97.0% 3 | 3594 |4 4 4| 98-0~91.8~93.0%
27/Vll,12 : 10~27/VII,18 : 00 5/IX,17 : 30~6/1X,8 : 30
1 1 441 + vTemperature range : 1 1 121 |+ + +|Temperature range :
2 |8539| + . 2 37 |+ ++ 1k oo
3 635 | ++ 18.7~20.0°C 3 350 |+ + + 18.2~15.2~21.2°C
2 1 |14124 | + Relative humidity : || 2 1 1645 |+ + +| Relative humidity :
2 6011 + 2 2037 |+ + +
3 | 3449 | ++ | 97-0~84.2% 3 | 4433 | + 4 | 98.0~98.0~75.0%
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Table 8 (Continued)
7/1X,17 : 20~7/1X,21 : 55 15/1X,9 : 00~15/1X,13 : 10
b5 )
By 2l g By a2l paos
3 5| 8 |FE8 = g 8 |¥83
E|Bel | 58 @ % E|BE| 5 |55 *
= =3 =% =] = =1 a5 £ 9
#o o Llye'= O #s 2 8ge's 9
o 2 EoFE Remarks ) S SSRE 2 Remarks
55| BT K3 EEFIL 25187 w3 EEIL
= L << ETOT & S <Z7 00
1 1 33 | — | Temperature range: 1 1 1448 | + + Temperature range :
2 99 | =+ ~ o 2 6065 | + + - ~ °
3 0 18.0~16.0°C 3 548 | + + 19.3~19.9~19.0°C
2 1 1129 | + Relative humidity : 2 1 4435 | + + | Relative humidity :
2 194 | ++ 2 5979 |+ + +
3 s1o| 44 | 94.0~96.5% 3 | 1242 | ++ | 88-0~81.5~95.1%
7/1X,21 : 55~8/IX, 8 : 00 15/IX,13 : 10~15/IX,18 : 0
1 1 84 | ++ | Temperature range : 1 1 383 | =+ |Temperature range :
2 | 417 ++ 15 Ol 00 2 | 3092 ++ ia oo
3 6| — 16.0~15.0~16.0°C 3 170 | =+ 19.0~18.7°C
2 1 478 |+ + +| Relative humidity : || 2 1 8920 |+ + +| Relative humidity%
2 26| %= ~ ~ 2 3567 |+ + + ~ ~
3 105 | 44 | 96-5~97.5~88.0% 3 | 1510 |+ 4+ 4| 95-1~94.0~96.0%
8/IX.,8 : 00~8/IX,12 : 40 15/1X,18 : 00~16/IX.7 : 60
1 1 0 Temperature range : 1 1 62 |+ + +|Temperature range :
2 o] ° 2 232 |+ + + ~ ~ °
3 0 16.0~19.5°C 3 32 |+ + + 18.7~15.8~17.2°C
2 1 31 | ++ | Relative humidity : || 2 1 2590 |+ + +| Relative humidity :
2 3| — 2 362 |+ + +
88.0~86.5~93.5 96.0~96.9~95.0%
3 0 ~91.0% 3 101 |+ + +
8/IX,12 : 40~8/1X,22 : 00 22/IX,22 : 10~23/IX,7 : 30
1 1 1305 | + + | Temperature range : 1 1 0 Temperature range :
2 6006 |+ + + ~ o 2 8 |+ ++ ~ o
3 1494 |+ + +| 19-5~21.0 C 3 0 16.0~15.0°C
2 1 | 8577 [+ + +| Relative humidity : | 2 1 0 Relative humidity :
2 3675 |+ + + ~ ~ 2 130 |+ + + -~ ~
3 | 312 |4+ 4| 91.0~97.0~91.0 . 3 15 |+ + 4| 89-0~97.5 94.5%
~97.0%
8/IX.22 : 00~9/IX,7 : 30 23/IX,7 : 30~23/1X,10 : 00
1 1 16 — | Temperature range : 1 1 31 — |Temperature range :
2 137 - 21.0~22.0~19.5 2 298 + ~ °
3 ) ~22.0°C 3 0 15.0~16.0°C
2 1 47 | — Relative humidity : 2 1 45| =+ | Relative humidity :
2 5 —
21 B 2| 9r.0~59.0% : o 94.5~97.2%
14/IX,8 : 00~14/IX,17 : 30 23/IX,18 : 45~23/IX,23 : 45
1 1 124 | ++ | Temperature range : 1 1 834 |+ + +|Temperature range :
2 314 | + o 2 | 1459 |+ ++ R
3 30| ++ 15.6~19.1~18.5°C 3 508 |+ + + 15.1~13.5°C
2 1 956 | ++ | Relative humidity : || 2 1 670 |+ + +| Relative humidity :
-2 168 | + + 2 1719 |+ + +
3 466 |+ + + 94.0~89.5~96.5% 3 506 |+ + + 88.0~97.1%
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B8k (0o5F)
Table 8 (Continued)
23/1X,23 : 45~24/1X,7 : 00 13/X,19: 05~13/X,20 : 30
3 3
By (il |l By il |mgs
.g & ] g |¥385 "g =] 2 |F.258 .
S| g [Foglozg % | E|EclpE loEa =
AL 2L AE <L
8 s 9 &%E 4 Remarks Y p= S Q%E @
55| 95 I EFS 55| BE BIEFEy|  Remeris
1 1 0 Temperature range : 1 1 0 Temperature range :
51 BIFTT| 1ss~sacc : D1 7 | 1ea~129°C
2 1 30 |+ + +| Relative humidity : 2 1 0 Relative humidity :
z 2 97.1~80.0% Z ol T | ss.0~98.0%
25/IX,7 : 15~25/IX,8 : 00 13/X,22 : 10~14/X,7: 30
1 1 0 Temperature range : 1 1 24 | ++ |Temperature range:
2 0 —o 0o 2 | 109 ++ o 8o
3 0 9.0~9.0°C 3 10 |+ + + 14.4~9.8°C
2 1 0 Relative humidity :| 2 1 442 | ++ | Relative humidity :
2 0 2 195 | + +
76.0~85.0% 87.0~100.0~66.0
3 0 3 99 + ~87.0%
28/1X,19 : 30~28/IX,22 : 45 19/X,21 : 45~20/X,7: 00
1 1 198 + | Temperature range : 1 1 0 Temperature range :
2 | 646 | ++ o 2 0 o o
3 47 + 17.0~16.3°C 3 0 10.2~8.6°C
2 1 2500 | ++ | Relative humidity : || 2 1 0 Relative humidity :
2 274 | ++ 2 0
87.0~98.0~84.0% 99.0~75.0~98.0
3 | 219 + 3 0 64.0%
13/X.9:50~13/X,13 : 00 24/X,20 : 05~25/X,7 : 30
1 1 0 Temperature range : 1 1 0 Temperature range :
z o 13.0~18.4°C z o 7.7~1.4~3.4°C
2 1 0 Relative humidity :| 2 1 0 Relative humidity ¢
; 9 87.0~93.0~63.0% z 0 190.0~99.0~83.0
~96.0%
13/X,15:30~13/X,16: 15 4/X1,19 : 00~5/X1,7 : 00
1 1 0 Temperature range : 1 1 39 | — |Temperature range:
2 0 . 2 0 O 00 50
5 o 15.0~15.0°C 5 0| — | 18.5~9.0~9.5°C
2 1 0 Relative humidity : Relative humidity :
2 0
87.5~91,5~89.0% 80.0~88.0~51.0~
3 ° 67.0~56.0%

(Note) Germination when surveyed. JIEFDORIERA
— : Germination did not occur. RIE¥3
+ : Germinated less than 25%. RIFiT 25% UTF
+ :25~50% of germination. 25~50%Fif
++ 1 50~75% of germination. 50~75%Fif
+ + + : Germinated more than 75%. 75%Ll %R



H 7= VKRBT AHE (D (BHE) —21 —

AREZAETE, b¥nl )V OREOHEICIBHRALDLRI, :
BRGMS6 AMANDLROT, BRENCKIHIAEE SO NITHTH 0%, AEORKKHIIIL
R4 HTHD7= .
FEAROERREBEHOZENOEOM L 512, 6 A3 b 5 HOBERMBEAGEIIIHT 13°CRE
T, bTHOM 15°CR I 2 IBER (E4R-a), 6 FI18H BIHNTAHTH DA, 15°C ¥ T 27z
R ARMY XT3 (B4AR-b). 7 BI0HABI12A DM, MAKY o5&, LardKR
BIT°CBET—REL TV (B4R-c), ZLTEhLE S8 B+ 4% CRENFOKRITIZIZ20°Clov
LERBEHDO (FBAR-d~1) BATANKI AFAETIE, BREROKRITHL Y IZIEL K
915°C~20°CHOMTHY (F4E-8~j). 10AICAB LEMROKRIX 15°C UT s (F4X-
k~n)e )
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Fig. 5 Total number of ascospores trapped on glass slides during

RIARDFR AR = FOS AT Number of ascospores trappéd ot glas

\--—“’.S
e'\
P

Z;//;h'—

the period of observation.
* tERAAK No. 1 D3KMDAFA ¥/ FALIAELLFOIRTE
Total number of ascospores trapped on 3 glass slides in No. 1 Tree.
X——X :ALE No. 2. Do. in No. 2 Tree.
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HETRIZ6A3EADIIA 4B ETCREARINATOIRTFRE—EHHI LI LDdDT, BR
ROBDEDIZIWTORBELIZAT A FT 5 A LTCHREINFOERTH S, R T DHHPA D
MEEAHELTHB. Chickse, FOIMTORMEE, THIIE, LA8, 9BIELDHT
XPARBZIbNDZ EREbN D, Tiobh, 6 HiX 4,200, 7 FiF 32,000, 8 Aix 106,000, 9
RBiX 136,000 OFDIRRFNRATAF7 IR LICHAbNIz, ZHEBER1IENYICBETDE, £
nZh 2,100, 8,000, 12,000, 23,000 L7V, 9 ARBIEER LD TWD, 107 Bz & 2 HH
NHOTH, MFBIETLL PRI BRTUIZNE N T2, 8L I AT, T HLbTHOWMED
BERSHHARIFZ Y, LIz 8 A31HIKIE, HT 53057, FWEO0.1 IV DHIHTSH 3,000 HOMTF
MiEx b7z (Plate 3, E),

FOIRFORHOEREELTHDE, BHA No. 1 & No. 2 L THELEKLODTWA I IR
bhd, BSRIFETROBREBFEANCELL TH328, BHRA No. 1 2%, HHOUIIHFVH
DX5Tied, TRFANLIBFRAIZHEDT, HiVOBOFOIRFEHRHL T3, ZhicHL
T, A No. 2136 B EA2LH8ALAETIE, BMHINZFOIRTFEITHEVEL I, 81
FEHG 9 AT OO TRHEITHEML, THABRIFEBL THY L5 IKBHOWLARSHZZ L E2RLT
W3, L, ZOBFRATZEICHBEL TW23Z 8T, FOIRTFORMIZ, dHAIAELDEOTRE
#, EICHBRERINDH, —BHICIE8A, 9AD2 7AMce{ KRB I b L AT
ZEMTEL S,

BERIIFTRONRTH B2, L RBHIN/FDOIRFORFIZOWTHILHEL THhd. HHE
NFOIRFORFIIEHHTRFT, BEHMLEBEL TRHDALDLNIZEAETXTOHEIC
AFAFT 5 ALRERCRENBZOTNB T ENLIDLNT, EEIIE, BEAERFL TV
Vi A LAREL TORVEA bSO, RilTE L5, F0 5 M ORFTEORE
THRIZE DO TR, RFFBRCET IS IRHIRTHIZLeELD L, RERNIRTVOTIE
54 T, BHRBZOTHLERT 3 CORMMAEN DL AZONRFEXDOL S ILBbN D,

WTERIZL T, BHEAFOSBFIE, SBCERLLV1E Y, EERERTREFLI 20T
»H5),

7535, ABICHMAIZ O FITIBY X 5T, 1) OBHRH D/ &E, ATAF S
5 A I F0 5 AT 8 DEBRCHEL T2 ORBES W (Plate 4, B)y £7:F0 5 lFEIERI
HEENBWZ LITKEDTTHA-T 7 AT, THhEBHLTIRTFOMBIELLT, ThLiH
RIDZEMELBIEILEMRMETHEL T2 L 51R2% (Plate 4, B),

108188 MHI4RIEAT T, SHOF D5 BT ORIASHEDBRIA, ThbE, BROBKIES
BRMEL, BHdALDBIISHDI, HRALBRAOKROKREIMIEL Y. BARKHE I Z 8>
TWRElicAD R X 578, BERTERERIE, ISEBLRTRERLALW X S ICRBLE Ioo7:
(Plate 4, H)o LA L, ZDX 5 SHERRIC, RIzLTFD I BN 8D THRHMEAZZD S, HB W
WERTFOIREIHOTY, KU LERTRNFEEI TR X NIRV 72D O ST B D 2T
DTENDBELEZ DN,

10331HIZ, BHA No. 2 DAFA K7 I RAERELLKEER LY, ThnbYFeEDOTHRL 724
R, BRI, ¥RBECTFOIBRREET DI LML (Plate 4, E), AR No. 2 02



A7 =Y RNRICEETAE (M) (BHE)

FIER BHARBTIBH L 7L Ino7# 8 e AV 72 EER

— 23 —

Table 9. Expulsion of ascospores in vitro by using materials after the cease of expulsion in vivo.
3 B M % 3 hrslater 18 B¢ [ 1% 18 hrs later
F OV mmmrr | 2 ERR | RHBTIEK | B ¥ R B
No. No. of spores Germination of No. of spores Germination of
discharged spores discharged spores
1 0 5 + + +
2 84 + + 65 ++ +
3 28 + 4+ 69 + 4+
4 0 76 ++ o+
5 0 0
6 31 — 86 + + +

The water was supplied adequately to filter papers and kept at 23~25°C,

The materials were collected on October, 31, and the test started from 14 : 30 the same day.

SAVT FARBRBLEKTTFOIBRNOVTW B EADNBEED IR E/EY, BBBoZ L &, HHic
ETA5ERNEREALCAET BHOERERARL. TORRIFILRI LY Plate 4, G KRLT
HBo

BIOREFT LI, THTKEHBLT BREY 28~25°ClefioL . REBMMKR3IHHCTO
SRFOBHENREBZY, Lard, HhIIRFELTCWIZ Enb, 4ind &b LML LT, Bl
ZOT e Z ENEE I N7z, BIRISRERIR TIE, MHIA-FOS5RBTIE. WIFNbERTRIFL
HUEDOEEND, 10 TAICEDT, BHBRAbWISL Ie27z0ik, BHICHERIMIERE, L ICER
FHCRBIVEL 2272 Z ERBADEET, FOIRETIFAL TEREILWEI AT, EbHICKH
L5 2RRBIzH D, ZDZ X, 1IR3 HRENLD 4 Hizh 72 TH2-MOE, [IEEEDCEKTE
LLKRBRER L9, BENIZEBHEAR No. 1 TRBEINZZ3HDASAFTFADIL2WDRT
AV77ALCFOSRFVMFRIN-Z 0D IO, WEXZTHTHIUE, KEXBHE2EET
BDRFTHZZLE, WHLAMRL T3,

I WEFOBRE

FOISRFICELDT, - BHRCBAL A7 v Y FHELIOT, I RIMTFRIRIND, 22T
R ENAWETI, SHCEMBROBRELL T 7TATaAMUERSZL IR TAZAETHESE D
SFBDOThHB, COWMBETFIEBT 27 DICLERBESEGTWALMCTEIZEDENELOTEET
H5bo ’

ER OB, F3MRIEAZSHEDBO- L ERFFHY LBETH L. LELERTRALART
DRIFEHENTHB0RLLNE, KEOHRTFRIL, FOIRDFELERY,. ERELAERNWZ &
&y BRALETFOI RS OBV BBEC Lo TBSMCIRTF B ENS T & 37500 T MOBORTE
DHELAL L 5T, BFOREBMHHL, FOIBRTFOBALIZRLOLSERRE LD Z LA
BICEBBEIND, ZLTIZOHE, HYERTARMAL LT, RRTIVBELEELRAEXLALDT
TNHIDWTER I 10272,
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A. FERTFOHEHEEESOREMRK

FRTAHTFENLHFHENS DI DBEIMBEORMEL WL M T D720, ROLSIHEREYBT
7527z,
FOSRFOBELBEDCRBROBELAUSET, 100, 98, 94, 92, 87% DEREBERL 5% 31EH
DBEAFIKBRE T r — 5 —I21EY, BEROMTFREETOIRRED—MECALAVTCRAFAFT S
RZEELTCTVr —F —ICAN, F¥ o —F —it 25°COERSRICHD T—FERM I & IR F o3k
BREL /2. APRIBISSFEEBRO =4V T <Y OLMRBIRET, BWFSTET7 B30 ICREL, KB
EFEASIHICEA L. ZORRIBIORICTFELTH 2.

IR WRFOFHIIEIZTEREECHKE

Table 10. Effect of relative humidity upon exudation of pycnospores.

BS/RIBE Relative humidity
(%8 100 98 94 92 87

B Time passed (h7) ™~
20 + ++ - — -
40 + 4+ ++ - - -
9% ++ - — -

+ + + : Pycnospores exuded more abundantly.
+ + : Pycnospores exuded abundantly.
+ : Pycnospores exuded less abundantly.
— ¢ Pycnospores did not exude.
at 25°C.

BIORILBIL s L 5. BE 100% 36 L 1N 98% KT, EERBIMATE 20 RITovie ¥ 535S DT
BOOHRRTFRIEH Iz, XHIT, 40 BFRIBIZITBE 100% X Tit, 1BEALTRTO BTELL
BT S 7 (Plate 3, F) 2%, 98% X-Tid 20818 & b & WV Eb Y 23780072, 96RFRI%T
P BBRITHEE B LALEDL Y e, BFREMESRVATFRI NN AN, 6K TH, 94,
92, 87T%DARITIWVTIE, WETFHRIZLLTHRENIcH 27z (Plate 3, G)o LrL, ZhbORETE
IZZ20%, BE100%, BRE25°COFHY 525 L, 20 BHRICIIMRTFREBEICHRLI-Z L0 b,
BRI MERBEL, e d98% ME, LT %% sl 8% Oy LELTHZEN LA
B

L7200, ATFBRIHEIND T RPANDIORTAZ A, B, E/3FER 0B EV5 T L,
FRTFIFEHEND -DDODBBEFGETHEZLELDNS.

B. #HRFOHHLEBESORF

BEOERND, WRTOHHIz L DT EERDIRS & 98% M s & i Z Higw & & 238
bheisolz, FOIRFOBHOEE, REIRHOEEYELTIRFLNDZ LFT TIZORR
WRTOFHOGFEL, ZOMRRE 3 THEINEBELMCTE5IT, ROXIBERY BT I/,

B 100% DHEIT, b0k dHHMRBRIFTHO0T, K AN-BHRARBROTIZ, WTREEHE
TEHBREYEELIZASAFI S A% AN, BE% 5, 10. 15, 20, 25, 31~32, 36~37°C D 7 BfEk
&L, —ERBRICHTFROBROEHEFA, _

HERAL-BRED, JHECAVZLALIOT, ZREARLHELALETH D, ZOBRIIEIIRC
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FLIER WRTOHFEHCSIZTREOKE

Table 11. Effect of temperature upon exudation of pycnospores.

{5&E Temperature
- o) 5 10 15 20 2 31~32 | 36~37
Time passed (h7)

20 — + + + ++ + +
40 + + + + +++ ++ +
9 + + + + ++ +

+ + + : Pycnospores exuded more abundantly.
+ + : Pycnospores exuded abundantly.
+ : Pycnospores exuded less abundantly.
=+ : Pycnospores exuded scarcely.
— : Pycnospores did not exude.
at saturated condition.
AL THh5o

TORRNLBEL I L 512, 10°CHLENKIE. FitAk 20 R CRIVIZZEIZH D TIPS T DT
WBZERbNB, EOFTH 25°CRAB DL DL, I5°CRUTE 36~37°CRIH Y L <7<,
5°CRTIEHEHIZ A L » b hieh27z,

A0FERIRICITRMORKICH AT ¥, L IC 25° CRIZIZ L A L 2BOR TR LR FHABRH X
H, F7z 31~32°CR b, 1isVELPHBIF T D7z, LAL, 20°C BT E 36~37°C NDHRX T,
MICZH E Vs BHHRB T Hisao7z. 96 RefEk b 40 R OBR L AR TH 27,

ZOERNMELZD L, TATALMT. EF. 7-3B0WEHT [CKESAE LS L5 BHER,
L ZHRREFOHHNBAIRSIEbh 3D LERIN S,

C. WRTORBICEAIIRR

WlRFIRTFRLE L THETFRICAEL, FOIRFOLIICHHET 2 L3V L2 2T, Thst
BoRERRL LT, RELTH I <Y FRICHET S
120, RBRISREBNLE L 2DTL %, B2k WRTORIK L0

COSBERESMIT BB, ’ROL S eERY S Table 12. Dissemination of exuded
' pycnospores by blowning of wind.

gL 7-FE With dry wind.

T80

HHHCHBE 100%. {BE 23~25°CDRBEIZ, R

FROSERRENTOSHREEAT 7T A vel:iy mEmm | R
FELTHI, WIITFREHEE L7, ChEWSEHE (m/sec) | Time (min) | Dispersion
ED=y 7 VREBRTICEEL T, 3m/sec, 5m/sec D 2 :13 :
B thEn15, 3A0MNTT, MERIHTRO . 1 _
KE L REMET 200 5 pERBRLU. Sbiz, A 5 3 -
Eom/sec DFLEATEAY 1 ZBLO3FHUTT, {B-o7-F With damp wind containing
RFBAORTFHSR. BETHIE 5 e RE:, spray of water.

TORR, BLR2RCALNBZLL, WThbFERT 5 ! -
PSRBT B2 LT8¢ . HELIEETHDI, 5 ° -
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B8R KB IXaWETFOERE
Table 13. Washing down of exuded pycnospores by water drops.

= = R TIKEE No. of water drop ERHL-BEFH O S &

No. 40 60 100 Condition of spore mass used

PRk 2~3 H

2~3 days after exudation from pycnidia.

2 - + Do.
3 - + ?Fﬁgﬁiftaer exudation from pycnidia.
4 - - - Do.

+ : = Washed down. — : {fisk¥ 3 Not washed down.

RiZ, 10cm OFI NG, BHIT1IFHOEET. £0.1m° OXErRRTREICSEL, AKX
DOTHRFHREETEHE I hkRAT. ZOBRIBIBROLI YV TH 5,

BIBRICHELMLL ST, BUIDOTIE, UTE0OHMTRFMIFTLICHMEL 2228 EW O TR
100 FTHMELighDrz, HRAMBIBIHEZ I AB LU2~3 BED DT, ZhbOMICIIIEE DR
BEOEZALDLNISHDT,

P EDEEND, WFHAOH FHLUAHRFHRE, BRI CRET2L3F260T, WReEL
HPEEL TR DEHEZIND,

NV FO3RFOEIE

BIETIE, FRALZFOIRLLFOIRFNREHEIND 72HDFHIC OV TOERS LOBESRY
DRIz FOIBRACHOTHRHINBR VKRB IHZHBEEL, WOLRABRHIATLEDFDO5ET
ETE, ERAFHECHY OERRHZTHA I, Tibd, FOIRNEEIOTWBEHEEL, »»
LY RYMICH =D TERTZTHA5 L, BHIWBIARCRFRNIERI THA5 ZLIBHIC
HBrIhs,

Ll THHIZDOWTS, BRFRICHT ZHREEMEI LS L 5 ERITTELDOT, HE2bh
Te—EDEHEDS L TERY I 827

A. FO3HRICHEET ZWAOEEYRM

COEROIDIZAVIRRL, WORABRELZOL, BETICHRL THWBRK LEICHDTFO
SBE AT,

AP REL -, B LOERERICOVTIBURITTLE Y THD,

BURILTT LI HRALEZFOIRDIBEIE SO, FETISSE6 A30HICREL 2D DT,
CHPEHRCIORFOSRTFEL YHTZ enTES, RRIHL 2827

CHBDFOIELLTFO) lATFEEVHLT, RIEKTHFEEIFEY, VAN TIEGHEM cell 3T
25°Cicffh, 20\RIHRDORIERIE AR, RELAZDIDOREETVB LHEL . BRIIBURCRT
LBV, BM35E6 BITRELZTFOIRFTOFD I TFRIFEFENN D728, BRIS6EIOFICRE
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L7:b DI340% DREFRELRL, BEZR TR L3I 7 AMREFL VWD Z embhr,
FlAER FOIXFOFO S BTFOEFHM
Table 14. Longevity of ascospores stored in perithecia.
® % **D%EEF RREAE | 28 F K %:“ﬁ%ﬁ = # gf
. - ate o pores ercentage o
Locality of collection collection Date of test |{Spores counted germinating | germination
H % Soébetsu June 30,’60 | June 28.°62 41 0 0
% Bl Noboribetsu | Oct. 1,61 ” 76 31 40.8
&N Tomakomai | Nov. 12,61 ” 30 6 20.0
% Bl Horobetsu June 11,%62 7 74 40 54.1
In distilled water, 25°C, 20 hrs by using VAN TIEGHEM’s cell.
BISK BWIhT05RTOLFHE & £ oM OEME:
Table 15. Longevity of ascospores after expulsion and the condition in the period.
a) 6 H4 BliftHHOFD S AT Ascospores discharged on June. 4,’62.
= = ® F A B
A @ |RERE)RESE) REEE )| MEEE g0 B A nF R R
Max. in. ax. Rel.[Min. KRel. ate o
Date Temp. Temp. Hum. Hum. |Expt. started Result of Germ. Expt.
June 4 18.5 ¢ 16.8°C 92 % 76 7 (Ascospores trapped)
Ve 5 19.0 16.0 84 76 June 5 ++ +
Vi 6 20.0 15.3 83 63
Vi 7 20.8 15.0 72 60
7 8 18.1 15.5 80 73 June 8 —
b) 6 A18HKHDFD 5 faF Ascospores discharged on June, 18.°62,
June 18 19.0 14.0 77 75 (Ascospores trapped)
Vi 19 19.0 14.0 82 68 June 19 ++ +
” 20 19.8 13.5 73 56 June 20 +
” 21 21.2 14.5 * 49 June 21 +
c) 7RIIHBHDPFD5KF  Ascospores discharged on July. 11,%62.
July 11 21.0 19.3 91 81 (Ascospores trapped)
V4 12 26.0 18.7 92 74
V4 13 26.7 22.2 77 70
” 14 26.7 21.9 79 72
7 15 25.0 21.7 76 73 July 15 -, 1+
Vi 16 24.0 21.1 85 74 July 16 -
+++ 5% FRIF Germinating. more than 75%.
++ :50% Ll ERIEFE Germinating. more than 50%.
+ :25% ) FFIF Germinating, more than 25%.
+ :25% P THZF  Germinating. less than 25%.
— REET Did not germinate.

{BE 100%, 25°C, 48FKFH

¥ Could not observe.

Relative humidity 100%. Temperature 25°C, 48 hrs,
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B. HHZEOFOSBEFOEELRM

FOIBRNMBVOLABHENFO ST, EOBRERFREATELOSIT 2T, » 5~y 5
ERTHORPLIBEELTEERI L LELDND, ZOREELMCTB7-HIC6, 7HICBI D7
FABRECEONIZATA VTS ARNBEL-FOIRFLEVCERYISZ 507,

6H4H, 6 A18HI LV 7 B11AK, HHATATA V7 7 A LRBHINFOIFE, Sz
DTHEFL TRV &7 LhD0b, EREMNICETREBE L & dIcKEBEL, —ERlssice
YHL T, BE 100%, 25°C ORMTRFOERER 72, HRIIBEISRICTELTH S,

BIRIZADND L 5I1C, 6 4H, 6 JI8AMND, FNFARBINHEOES, BREREIHE

VENRLS, BEE 20°CHi%. BRI 15°CRIBTH 0. 7T ALLAMALHRECBEIREERE 25°C
Bk, RMERE 20°CHIRT, ZhZh 5°CRIEEVWEERRL T2, BREBEICOWTIE, —FLx
EEITRL T g,
- 6 A4 HORZ DWW T, KHE 24 R, 96 RFMIRICRFRRE B S 007/, TOME, 24 Bz
FOSIEFIE, BLAERFLIZOITHL, REMEDOIDI, £ RFELHD-DT, 6 FISHHKH
DFOIRTFOHED, 4FHI LI VHLTRFRRE ST o0/, ZOMKE, HERAEE 24 B
RICIFEFRIE OO TRETH O/, 8RR, T2HMEDNDDIL, bTIRETIBET, 1ZLAL
ABEHOFOIRRFIFRFLINZ b7,

ZRHOFERIZD ESVT, 7TALERHOFO 3 WFOHAICIE, 96EH, 120 %I RERRS
BTIRD72L 5, BHHRDATA VT FRALBDI b, 1HITTIURFEL:LS, O3KDOFDS
RTFIL2{REFET, 1R0BHROFEICTE, 4WEDLIRFLRLD/, LD T, Wor-AHH
INFOSRFORFRMEENIEIMNCEL , BRHKS~4 B TRIFRIEKRI DDOLEZDNS,

V  RRTFOLEFHE

HIHICBWT WRFAFTRODHEHI NS REREL M I N, HWRFOEFHMZOVTI
AONTHEV. WRTIRTRFIZHZHEL, WORABHIWBEL CRFO I RFOFEL AR
I, BEOHEBEREICIOT, £FMMICIENTEY OBV RHDIDEELLND, ZOREELAICT
D701, WFROFILHDHFEEL, WFRNOHFHINTHLD 2BV /T T ERE B Z 80
720

A. BFBROBICHEET ZBAOEFHM .

ZORBRICHAVIRRNL, RER FEATREZREBICLSOEBETCHRL TRV 72dDTH B,

FI6R WFRFoFEBFOELEFHM
Table 16. Longevity of pycnospores stored in pycnidia.

. . Date of Spores Percentage of
Locality of collection collection Date of test |Spores counted germinating | germination
E/ Tomakomai | Jan. 24,61 | June 29,62 124 o - 0
% % Noboribetsu | Oct. 1,61 7 260 32 12.3
# % Nemuro Nov. 21,61 7 94 8 8.5

In distilled water, 25°C, 20 k7s, by using VAN TIEGHEM’S cell.
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ARG, VAN TIEGHEM cell 3Rz X WEREKF T 25°C, 20RMHORFOFRIC L OTHEL
720 ZOBE, WFREKFKFTORL THRTFORERELIEY, BRHRIC XS TITio72, 1960
EDBHLIIA 2EMDOELR) TRELZDOI, WRTFIFELT. RKERL X ka7,

RBOERIBIERIITELTH S,

HI6ERNLWSL L 510, 19614E 1 A TAMATICHREL R TFIZ, £< BFLikno7. ZhitR
LT, MBFS6EI0A LIERED S O, BFI3TE 6 A TAZRE, RBREFENEEL T, LizaiDT
ZOWMEOHMNOEI # AOMIZIREI N/ DO, ¥ 3 ThHhOrTHTIEHB0% T LIRE
#H9 P AME, MTIBENCH2MRTFOMEANIEFLTVDZ LB L LTSI,

B. WTFERLSHHENIRRTOEFHER

CORBRD7=DIC AV R TR, 1962E8 A 8 H, THMOREMHIDIREL:, REBKELIHN
FIRBOBDTH 5,

BT, HFROTETCVWABRESY, BE 100%, 25°C D&M T 20 B\ CHEHE 272, =
OFEFRENE LY, BBKPICBLCGRERELIEY, THERTA VT 7 ACBRL, B FTFy
r—%—itAh, BRICEVTHHLEVHLTEREZECKEL, —ERMAZ L1, 8% 100%, 25°C »
FrBLT RBEOEREFAN ZOBRRIBITRIZIFTT LRV TH 2B,

BITRICRT LI, WREFEHEHE% 2 BRE T, $XRFTHRTH DM, SHETESI L2 RIEL
76 78%, 8RI0ANDI IO ER TR, BE, RERENAIIAUBOHE LV IIEZnCELD
7edvte, bEn 1 BUAERELIAD72, ILEOBATS, X502 ARETARLKTET, F
DT LY SEFHEIE L5 THD,

B/I7%R HH L 7-WRTFOEFHIM & £ oM o&Ht

Table 17. Longevity of pycnospores after exudation and the condition in the period.

a) 8 A 10 BHEEH DT  Pycnospores exuded on August, 10,’62.

wIEAR | RFAR
R B | BRBSER | RESE | RERE | BEEE | BHHRAE | & £

Date | Max. Temp | Min. Temp. | Mo, Rel- | Mg, Rel. || Daic of | Koult of
Aug. 10 22.3 Y * °C 75.5 % 69.0 % Aug. 10 +
zv 11 22.6 17.0 78.0 72.1 7 11 +
V4 12 21.8 18.2 78.0 74.8 7 12 —_
7 13 28.3 19.2 83.0 63.0 ” 13 —

b) 11524BHEHD#EATF  Pycnospores exuded on November, 24,%62.

Nov. 24 21.1 * 55.0 37.8 Nov. 24 +
7 25 4.0 2.0 55.0 50.5 Ke 25 +
V4 26 27.2 —0.1 57.8 37.0 Va 26 +
7 27 26.3 3.0 52.5 35.0 ” 27 —

+ :25~50% ¥3F  Germinating, in the range of 25~50%.

+ :25% DITFHEIF Germinating, less than 25%.

—  BFeT Did not germinate.

BE 100%, 25°C, 48F:f] Relative humidity 100%, 25°C, 48 hrs.

* BESEGBEHANICRE LN, Minimum temperature appeared before exudation.
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VI FOSRFELUHRTORFERE

FFREDFD T H B VIIHERTF S, WOoABRH Z 72 3BFH I T b ORIFENFHRHT L
BREVE DY ORI, A7 <Y FHICHELZRFREFL TERERBZ 2. BRARCEWT BFO
REVYEATHOEHRERTHA I, 22Tz, BELBEL LY ETC RFPLIIITE

BeREBRL 7
A. RTFORFLEEELOHER

RELBE L OBMRETBESMICT 275 VAN TIEGHEM cell 2L Y, 4~35°C Mt BREX ¥ &%
T TERYBZID7:, ZOHERIF6RICRTERY THD,

5 % P
Swop 100
£
g 80}t 80
e

eof 80
H
Cs 40p 40
B
ﬁ;”

o6 w e %0

B J¥ Temperature

Ascospores collected at  Ascospores collected at

Shiraoi on Feb. 5,60.

(20 hours) (4 hours)
8
g% %
Toop~ A ldo
gﬁ % / \\.
car :3; lll 20
£ E 4
SR N 60F
& fioos
. 40 3 mg—_g 40 -
N Et
PV oyt 20F
®O R
0 'Y 2 A 3 0 A [ A I
0 10 2 30 40 0 0 20 30 40
T3 X Temperatire

Soébetsu on Apr. 30.°60.

Ascospores collected at
Fujishiro on July
25.760. (4 hours)

Ascospores collected at
Tomakomai on May
12,’61. (20 hours)

H6R FDIMFOREFLEEL OBFR

Fig. 6 Effect of temperature upon germination

of ascospores.

»——-¢ : Percentage of germination.

PO » : Length of germ-tube.

BRI FOIRTFOBATH B, 48
% Tt 16~30°CR T, 13& A LFHB
ERFEFL. 25°C fHERD DL dFFRH
B\ UL, 200FRI%CIE 10°CRTHH
TOZ%DFEHF L 72,0

4°C X TIX 20 TH Eo7 RFL
Mo, EFRRRFLTITAOET 3
AERIEIZILHIEV, 35~36°C XiZDWT
YA THZ, TOERY 25°CicdEL
THBE, WTFRBEFICHRFEL .,

REFEOOTT, 20MBIcIETER
BEMRLM, 4RMEZTIE 25°CRAR
ET# 200 2 iZEL, RWT 30°CK, 20
*CRDIRE 78270

ZHEFBICENICHREL T, FFHERREA
1Rk 1R E 5 H 103 HR T, RFFOMHR
TEMAICHEL 720 TORRFIIHRmNDLF
FEREC . 2RO 1EID
THUER B2 N NIRTFO 11
LREFRBAL 2. FTOMBIZE 7RI LV
BSRIRT L350 Th o

BIRIVALMRL ST, 1R
TTICHRFVHBRLTRFERIS 12, K&
LTHEY, DRIOSZ LI 13 ¢ Bik0EE
T BTERNCRFEMMBR L, B8H
DEGRN S MR L 72RFEOR I, 3HH
BT 6p BEDELMEL, BEAER
CEITHELTWBZ &5 bbbz,
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. LIS s : Germ-tubes germinating from both end of one ascospore.
x——x : Germ-tube germinating from the other ascospore.

BIR FTOSHBTORFEOME

Fig. 7 Growth of germ-tubes germinating from ascospores (g).
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Pycnospores produced Do. Apr. 5,%61.
on culture of KPS43-7
Apr.4. ’61.
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B8E 1052 L OREEOME
Fig. 8 Growth of germ-tubes per 10

8
T

minutes in distilled watdr

F 3 3 Pepcentage of germination

0 *
BOM WRTFORF L REL OBK — o 0w %’ om0 B
Fig. 9 Effect of temperature upon ?EETemper\ature
germination of pycnospores (6 hours later). - Pycnospores produced = Do. Apr. 5, '61;
. * : Percentage of germination. on ciilture of SG91T i -

oaeenn « : Length of germ-tube. Apr. 4, 61,
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BORFOFED, FLALERNIMHREL, SHHRORIZ—FORTOGELHEVEVIZADN
VAT AN

BRI, WRFORFLEENBERTHD, 6HHMEROERTIE, 10°CRIFFLT, 15°CRib
TOCREFEL, 30°CEND DL IRFRENEL, BEEIRY, 30°CR X2 LBRFRDLDI D
2% FOIRFOBEIL BT, REOHRISPIBEOF TN TH Y RFTHRARERE I (LK
AREVLITHD, REFOOVE, FOIRTIYVIMRFOLERLEVL I IcBbI %,

B. MIOREELREEOHEFE

MFORFLEEL OBREESACT B0, Fur—F —hiEREDBHTKER L AN THE
DERBELL, FNHDOHIZRTFEAIA VS FALBRLTT Y 7 — 9 ~C AN TERERIHDT
25°Cizfkb, —ERHRICE VHLUTRFOFERLFAR . COBREEIBRIIRT,

F18K RTORFICIIITHRBEOCKE

Table 18. Effect of relative humidity upon germination of spores.
a) Ascospores F®D 5 HF
Mg ERIFIKE R ) _
M Over-saturated | #t B # ¥ | # R | #&8 R # # w R
hmﬁ?ﬁ;}"(e%) aqueousofsolutlon Material used Result Material used Result
100 (Water) FR* +++ PN +++
98 K.S04 Hayakita T+t Tomakomai T
94 KNOs + + +
92 K:HPO, July, 9,62 _ May 12,61 _
87 KCl - —
* 48 hrs, 25°C  ** 20 hrs, 25°C
b) Pycnospores #HiaF
; ; ARG et y S
EQR%]‘ @ B Over-satu}'atgd ﬁﬁﬁ*’{ = R ﬁaﬁﬁ{ wOR ﬁﬁﬂﬁ = B
elative aqueous solution| Materia ateria ateria
humidity (%) of used Result used Result used Result
100 . (Water) Produced | ++ + | Produced | ++ + | Produced | ++ +
98 K:SO, on culture + on culture | + + + | on culture | ++ +
94 KNOs medium of + medium of + mediumof | ++
92 K:HPO, KPS43-7 - KPS43-7 — SGo1T —
87 KCl - —_ —

(20 hrs, 20°C)

HIBERIZRINDZ LT, FOIRTFIFRTD, LDIZBEREBE 104X 36 L0 98% X T 20 ¢

FMATERICRIEL, UM% R TOhis) ORFRZLDLNI. LhL, 92%, 87% OWE T,

DI RENRLE DB NI DT,

VI BRBLUHEE

3

FOSTFIABHENDRIFL, FO5 0P OHVREEDLDEL, F05 D FHOMEELEEL
TREBIZABAY, DWEFOINBFHLTFOIRFABHENZDTHS (INGOLDP), Z D7,
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FoSRFOHMIT, FOINKERRTZZLIZLDT 2 BBRUCEIbhd2dNDTH3, b2
& % Daldinia, 3 3\~ Epichloe 78X D L 5 I FEOFICKERZ 72V, FEMEIALKERNLZY L
THRHIZFIAT S (INGOLDP!®) KEicHdHh B4, EEHRETIIZ DL Iz Lidfcv . %7 Apple
mildew IZAHNDB X HiC, BHOEEIABHERE LTRITFDO 5 ORBEEICLO>TELEEH (Wo-
ODWARD?), SMBHIICIE, KOFKES, BEFOKENERI LI OTKEINDIDDEELLbN S,

FOIRFORBCEL TR T dERNEROER, FOIBNTIICEKL TEEL 2T il
BB DBV (RE 100% TRBHABIZ) Zebrb, @MH5VITBERRBL IS L T8
EthY, BEEGRIBRHOEREYELATAIRTFTHB I enMbii, ENERIL, F05RFOBH
T BB ER L LTO, AP LBELIZOVTIIIEDEDT, KANTAELbIBEIC
3, T ED 5°Civ 30°C ORICIIKIHARZ Y 5 528, BEN—EOHEITE T 20°C Yk
TENARBHRADN D,

HEALD® i, 7 Y OffkRE Endothia parasitica OF D 5 aF OB, 20~27°C (F35 23~26
CYIRBWVT, dDLDINAT, ZORERAYZ X2 EBHITETL T 2L0x, FESZ, <
VIEIE 7 VA RE Lophodermium pinastri OFD 5 AF OB 5~40°CC, BEEEL 20~30°C T
H o1 DRTN B, FIFLERTRE, RFIQORBOD L CTicbhin, FOSRFOKRMD
BERIZ, HRVEBLTNDHDONLITHS,

BEOTAHTELEDOHETL, 15°C &£ 20°C DL VELENRD DL SFHERL L0 ZhidREZ
R di, BEREEIREZIEIZEZ DO, HBWiE, WTFHOBREIBHIEED IWE
EThOltdd, bhbit,

EB0L VELOERTIE, 2BBHE, 1 BEREAL DL SBHAEIHATH D724, HBOEKRT
BIIED-AR GBEFTURRET 25°C) & FR GBETREBCENKRE) OWHELL bR3L, HBEZ
Eicd ViET L, BOHARERHABI BV ERE2E Vbhd, 15 AREFRETE, &
ENR10°C A5 20°C ORI EREIICELL 7= 25°C—EDHE LV b RHAHNIC I 5 X 575
BRI hAx b,

HEALD® & Endothic DERICE 3 &, 1AZLRERBY VETRENRS DL IHRHNRLL, BH
ZFOREVETHN, LHALLTCT7 HEXMT R CREELREIIAD LDz W,

CDXIBRERNMODIHEIND LT, FOSEFOBRHIIELT, F0IBRNELICRE, HERE
CYETZ LI BHIZEDTHLLABERIEDLIICBEbN D,

FOSIRFOBRBIBTHIEAERRTROFOIROAFTIL, HIRTIE, FOIRTFREBEICHAE
LTV BDIHLT, oK TIERENE DL BIZi DTV 3BEARHDOT—HTRVR, Zhid, W
THORBRBHICEFIILDMizhhbicw,

F0 5 ETFRHOEBERICOVT BERY 3, £7 5 ORKE Hypoxylon pruinatum DF 0 5 aF
i3, FOISBROIANG 45mm FisN/2 A4 F 7T ARBIONIZLEDORTWE, KEDOHEILZ
NEYEIDILVEL, 10mm & 15mm OFTHD/. LrL, WTFHOHELTFOIBNLETFRN
BHENBZDTHZ 0D, BIZ I 2ThiEVEFE CRTFAREL T TEERH2ZEE R L TW
%o
PED XS ISENERROBER LS, FATFOSBFOBMHABI B72010, FOIBRNTFicRn
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TS T, ZOFRRE L TIRERES X CERMFCEVWERELDbN S,

INGOLDY |, Pyrenomycetes OF D ) FOHMHEELTZEMHLE LT, KEBRELXEIHIT TS
2, FRHDS B THIARENTIIKNE—RREER LA L TS, VY IDORMRE Venturia inae-
qualis DF O 5 FFOBHICOVTIE, FRAYY BTORERAHZZ ENETHET, BT TEIT+
BTHY, BREABHMAMCTFO S ETFORBCEDOTIRYIEE Y 27T 2L WAL LIz, %
7z, HowITT H® FO5RRFOBRMT4 AL 5 RICiZLHTHT Y, REOHEIFOIBFD
RELBHEELTAEERETCH DA, £0ENMN, 3AFTO6 »AHBWE3» FOLEMOFE
BEEDTOIATORE L HHBEARNICHEL S LI, FERBRIEHO-ETRHEERRE L
DTS, HIRST H? IXEKFIZEETNZFDIBFOEEY suction trap ¥ HAVTHREL, FW
FRETREAZER, ThbBRARCEREN:ZTFOIBIRN TV ARBCOLRHRFZZZ L%
BHEMZ LT, .

BIERY 3 A F X DRT T IR E B LTCARER G LT3 Hypoxylon pruinatum OF 0 5 faF o
BHOFMEZET, BRLIBRICELTHETFOIBND 2~3mm 2L THETATIA F /I A%
LT, BHOIL 3R & BRI s S Ic DWW AR Lz, £LT7, 8 HOFMOERKIZD
DEBEIHARBENRIZ Y, F7IT L BED/EDH L% FHL T 20~30 K< B Wi i 2303
(T E®WBMC LTz, $72, GRUENHAGEN® 13, HEOFO 5 MFOMMHIE, BEL V2L ABRK
BELBERAHY, LA OoTHREEYEAT 2RROMMARENICET LIS LORTW S,

BB IE AF R0 OFRE Gibberella zeae DF O 5 AFOBHICITATARDELETHB LB|EL
T3,

ZDLIZFOIRFOBHICONT, KiZln TERBIEVWEBF L IO TWBEZ L IZOAL MBI T
W3, Lal, BREOKBLBHE OBIREELMCLIIDEHE I RbH7-6i & 5 Th 3,

FEENPB IO 6 AL ohbI0AKE COBREPHOFTC, BRRFOKEBEIRMTD 15°CR Iz
7203 TANS9BFAETT, 20°C HAHWRERUEHD=0RT BHAND 8 ATAETONL
- RRTERNOR, —F, FOIRTOKME, 8 Ahann 9 APaECALT, KEOEEMME
HELLIZTH T2, WEIZ, SASHOEFRWEKR L, 8 AFALFILYMET, Zhizlwbl
BLVWEWIRIEITHD,

BERZABND LS8, FOIRTFOBRHENOEZ B L, XEOTFO I RTFOKHE, 7 A
HIHAPAETREDPATHBLATLL, ZOEOKREIT 15~20°C L EZXTIVLITHD, 2D
LIENERT, BELBHOBRTLOIIERE L —BL TS, BEY 15~20°CIcZLIL Bl
IR FICBHBRRAL IR DI LLEZELED L, BEREVWDIORH S, A

TR & B E DBIRIZ DV TIE, BIERY 3DRTWV3 X 312, —BICTEDOEZ WL HFHBHED SV E
|45 hdtbi, Zhide  KBREHMOs¥catnbhs, Lnl, 8ATHLURCRS L, BRO
ERHE B Ld, RECHRHIATWBZ L, FOIROBMELEREHOT, bFroKk
BickoTH, SWICHHTEEICRBICIE D20 ELbNS, 712821, 8 B2THIZIIH T 3.7mm
DRERTL Avleho7:23, #938,000 HOTFD 5 faFOKHMRHY, 8 A3LHIITH T4 30 iz 0.1 mm.
OREFINRHDIN, 20 F 3,000 HORHALDILTVS, KBEITE BIT 19°CL HWT, Hbiz
BHEOLVRETEHBH, TRIVEDLLA, FOIBNRTHICERALICRBIZHSDT, FHEELL
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LozE KBE2EZHRND) BUKRLEHEEOTWOTCH L UCHEZRBIIH DL ADZRETH
A,

9 ATaIcied s, BMTFOBRBEAICT 2T, X ICI0AMREIZEDEIAVBL S LV,

LHL, FOIRIIFEALTWDZ 813, HERALIKROBEICIE, FREOFALITOSIBNH DT
EROGCHH XD L, SHHRICIERHRALDONZZL1bEZSE. BRBOKREMEVZ & 28
FREEOTHY, BTEHEEE. TiobbEiRh Ty aHHEARITAE. FRERHOTEERHS &
ATEV, Z0Z 2L, 1183 ~4 AOSEHESEDERC L > TRROBEOSES 10°CEREI L&
L, bFriRbToBFORHRALNIZZLb LN,
CVTHIZLTS, FOIETFII6 AZA0LEHAUILEY ., TI0RAREITAETO5&, £<1i28
~9 Az HDOWLNH B, ELEZEPRITOIBTOKRHIE, 5~6 AcHDLAHY, ZhickD
TRRLEFRE LR ENABFR»OBH I NI FRREROZE Y 2 RTOTEENS
ShEHEL, ZDOZ e, HEALD B 3DXRTW3S k5, —RZHEBFIENHT (summer
spores) EARMINTWDRZ L&, EMRICHERKBL TRELRITIIE~6 RZANDLTDIENA
L, BAZAICIRD LROREIHEL Y, FOIBBIHOAIRBIZIE DTS D5 L S B
ENZZENRENDEEINIZDTHB, LrL, RRFIELTUIZAIRY THDZ L3EFM BT
3F 05 RFORHDBERIZ L OTHL M D7z,

TTIZORL 5, HREFIER (B, KK 2L 2 TRET 3 Z 837, Bl (h23VWiZE
BeE) ZEDTHBT2LELDLNZOT, FOIRFIZHRT, ZOFBEHIVHLDLIE
TP ThD, —F, SMICEIT 2BEORENKMI, &I WL, THPANL 8B EATA
T, BRWTHEIT S, 8 AALMICARICRET SONEETH B, » T ~ Y Filics
BAFOBRIHEL 7T ~108LEL2 5L, TREA~PAITCORBITFOIRTICLZIDT. Thid
BRIMBFICLD2TREERISREZDONZD, L L THRFIRLIEHEBEOREDTHRELE X
Bl WRTFOSROERNAOIEETHY, RIIFLLTRFOIRTFORKICLIIDEEL
7R RERIZ b7 2 BHMAARFIFHPLOT Ve Bbh b, Lt >T, FHMHIBT2FOI BTN
BEHZOWTOERLL S, 8 RPEALBEOARAKECBITIT, MRTLIZLLATO I BTNER
FRELTVDELDZDONRERTHS 5,

FOSRTOBHEBRE DBERIZOVWTIE, BEOTENIBLVDOTTATHZ2, HEVEIENE,
BRARORENREILY, BHOEDICRERENHZLIB LI Thd, ZOZLRFLLPWLDRT
Wa LI, WREZEEFMZROER CEALV LBRAOBIZRET 2B FENBEVEDORTNEI L
EAWEERDHD LS ICBbN B,

FO 5 BEFOKRM & XBUED i DT, Daldinia conceutrica O L 51z FEOEBICKERH 2T
KHEIZHHT 23D (INGOLD®) %7213 Sordaria fimicola ®k 51z B2 E 2 BHRBEDZ RO
(INGOLD'®) 75& ARIHNTY B A%, SHIREDBEITIE, BIAHUERRE & PR Y,
ZOESISKRAEIZA LD BRI,

ERFREOTO S BFOKH, 6 ArbI0F T TORMOB IR IRbAZZ LR, ATy Dide
AL EREMRMIC b DO TRMRICRET 2 TElRH Y, LIC8AnbIBRMTITIAT <Y OD
UBELDTRELHYTIHY, 2027 AHR, FOIBTFORBRM L ARTOFELICLDT,
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oL HERAHHMTH D LELDOND, 6 ~10F/HIC, bTH6KTODAT A F7 T A LEiC 280,000
EHLOFOSBTFABHEN, ULird 8, 9FAT240,000 EHU LI HHEN/AZ &1T, Z OFFHICER
FBRERDZVIZBERINDREINZBTEZ, B2V EhisVWEXREbDOTHA 5 (Plate 3—A,
Plate 5),

WRTOHEIZOWVWTIE, HEALD® biE, 7V DIAERE Endolhia porasitica DRERETIE, 1EF
BEL, BROHOZLICECEEND EDORTVWER, AEOFHES, FELITEL LTHEBI L
TRETHIDLELDND. WTBRHDOWATFIHHT 500541, BE 8% HUETHE, K
BB R RBIhbh3Z it ERIZIOTHLMTH S, BIZANKL 720 TR g L 5
Thd, BEMR, AFXFRKKRE Cercospora cryptomeriae DIFERRFOREKIZIT, BESATBNLE
Ty FV—RGARZRTIE, BE 6m DED, HeVBOAOREICIIRKTIZLBELMILTY
3% AEOBEITEEC L OTRET BH5HE 5 WL TIRV. LA LTRHIC L O TRET 32 L1138
LM THY, EOFEEBEITOIRFLLDBRT, BEMCAULVEEXLNS,

BFATO 5 BE LOMTROBIHHBE L, HHENZObE T, BERHNES:REY,
ZOEFEHMDURERDITHA S MEINTHREINTHIBFEK DI N TV EFHIRARDOEE
X BRTNIEY DIGRIIDH D THAH 508, FOIBRDOFOFO I AFIT, BRKLETIINRYRVEE
FLTWAZ L3, BIERY » Hypoxylon pruinatum DF D 5 EFIIEREIC6 » Al bhi-HE
EAEBCREFTILORTWBZEnLIWLNT, ELZOFEFII M AMEFL TV b dT
DT ERENDBIT. ABRCHRTFIN LY REMCh > TEFLTH 2 812, AEORETRI
ARAMDEFEL TV I EnbLIBELNTH B,

oL, WorARBEhBATE, FOIRFCLTOARTIZLTS, BINCR RFEHIEES
M. ZORIE, VWhB dry spore type BNTLY RVEGNTEDIDTVEDEWHUBLL EieDTw
B,

REOHE, RCHIHCh->TRFENLRRT 52 2i3iel, KH, AL T2~3 B30T,
ZFOBAERILOTLEI DD EHEEIND,

FOSFORFICDONTOEED OERICL DL, 1REHEICIZ6%BDORFRT Ty ORFELD
WL, B3EFRIRICIIN 200 ¢ (BT B, {REMN 15~35°C OEETHRIFNRFT 25°C ERRKETH
Y, BURBEL 94~100% TRIEL, RBUT TR EDLRHFELRVEV I, F-REPIEALLT
O3 ETRERKROFTT25°C, 24 BRI EALLBREL, BFEIT 650~1,100 ¢ ZETHE
HE LIz, BEOERBERETIZ, AEOFOSETFORFITIS~30°CTARICB I Inbi, &I 20~
25°C KBV TEHVREFRETR L. WETFIARTH I Z0HEREIEREIBER 2 A b
5, BEWETOIT, WEFLdic94% U ETRIFTHETH DM, £{I2B% UETRFTHD. T
DOSRFORENIEE S T TICETAHMITERICVWTIZELH TR, 1REMABEKRIN, R
BERATS 1 R CRIEEIT 12 ¢ IZEL, 160 Sikiciz 140 &L, FHES 1.3p ThO/.

ZHSORERIMOPEZEDER L ELHTIL —~KL, FEDFOIBRFORFIELDTELTH
BT Enmbhb, ‘

ABOBMTFIHHELTHrOBMCRELILEITAE S, Kl LODEOBZ 2 DARKEIE

T (738 THY, Lrdd 2ol dHHRAIMALEEDOKRIX 16~20°COEHEAAE V52 L TH
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D0b, BMHRKLTH I~ FHRCHBELZRTREDICREFYEBL T BHICBENBSIZD0L
Exbdo

IR L DOTEDRRDTHA I8 A7 <Y ORRMEIET 2018, BEHRMTIHHTI AFAIAT
HY: BATILHLERIIATAZAETTH D, BHREIL, BAZELTEQIERRS THH
HMOEHRBAOBER BT Iebd L 5T (BH, RER), Z0ZenhbEXDL, FEROTILD
56 RZAND, BHMTIIOAFAEZT HETIIIATHET, BROLCICRREOERERHD L
Wz k.

VIl 4 =

ABEL, 7 <Y REFRECRTORM. SBICETIMEEREBRRDBDTHD, FAEDNVFO S
RRF OB, N 72 BAfREBO%HE, EREICIE 200CLEDFECIrA LY, REELE
Lzt &3, 15°CL 20°COBRRR S DL SBATH D7,

iz AL, 6 ALA»bEZEIh (6 AMAIBEL TV W), L{ik8A, 9Bkl
DOWLRHB L5 cBbhlz, BRHZIBERO-OZLIZFZ 508, KEFRRECZSVWEDOHARICIIT B TH
A3LBbhd, TAIKASZE, BRBOKED 15~20°C L7cY, 8 Bicit 20°CRi#IcECLEATS
2. 9 Bltidssz7208 156~20°CIfET T3, Lavl, HHiZ8, 9Bicd DL dXMhATHY, Lo
b, MEICOWTIE, 70 TIRAENED, LavdhsBERTARKRLS RIS, 8 A
@u%&%omf%ﬁ%mﬁwﬁﬁ:6tmﬁctu,mmu%oﬁﬁbﬁﬁﬁtéﬁﬁkﬁﬁﬁ%5:
EERLTWA,

WEFIE, FOIRTFLLADTATHLBHTZZ 37, MFRNLLETHE LTHbN, Wi
(BHEWVIZRREE) KIOTRET 20 C. RESEEREIT OS5 ATOHE L DATIIMTE
YDLEZDBND,

BHIRIRNT, FOIBRBICHETFROFIEEL TV BT it RWHMICHz>TERET
B WORABH, FHE N FO ) TR L OHERTIE, ERANICIE 100 BENATEORFE N2
KOTLES, UL, BFORFIETHLHTRL, IRHUATRFLILD, BFFOOUD 723k
TRV, L7edt 0T, BRI HRHREL T, 7 <Y OFsEmicdE LT, 2 bicRkEy
BIAL T, BRICRENIZZDDLELIDIS,

DINEOMDAT A F 75 ALz, BRIz 280,000 0FD 5 FRELON, Lrd 8, 90
2 A R7AFT 240,000 BIHHE Wz Z L1, ZORHICHMERE-IHRSALKHENZF 05 BF0
BIIERIRDDCTHBZLnELZbNB, 72, TO2HIARIT<Y OREOWRELBRHTHY, 2
D8RTENLBMITRBEIIRAT B 1L, MARTIRLARERIZLZEELLV S, FOIAT
LRETOMEC LBEREAZONREYULBbND, L30T, HRTORLEFO S BFOBKHOWL
Z5~6ZALWIZLIIE/YT, 8, 9RD2» Fizildidh B LITET 3.

X -

1) BIER, J.E. : Studies in Forest Pathology M. Hypoxylon canker of poplar. Canada Dept.
Agric.,, Tech. Bull. 27. (1940) pp. 39.

2) TE €&-HWEFZ: ~vEIAMFREDTO 5 T OHMREER & KIS OWT, 69H BFfA



— 38 — MERBRGIERE H151 5

3)

4
5)

6)
D
8)

9)
10)
1)
12)
13)

14)

'15)

16) .

17
18)

19
20)

21)
22)
23)

24)

23, (1959) p. 357~358. -

FrAY, C.N. and G.W. KEITT : Studies of spore dissemination of Ventuia inaequalis (CKE.)
WINT. in relation to seasonal development of apple scab. J. Agr. Res. 30, (1925) p.
529~540. :

GRUENHAGEN, R.H. : Hypoxylon pruinatum and its pathogenesis on poplar. Phytopath.-
35, (1945) p. 72~87. .

HEALD, F.D. and M.W. GARDNER : The relative prevalence of pycnospores and ascospores
of the chestnut blight fungus during the winter. Phytopath. 3, (1913) p. 296~305.

and R.C. WALTON : The expulsion of ascospores from the perithecia of the
chestnut blight fungus, Endothia parasitica (MURR.) AND. Amer. J. Bot. 1, (1914) p.
499~521.

HIRST, J. M. and O.J. STEDMAN : The epidemiology of apple scab (Venturia inaequalis

~(Cke.) WINT.) I. Frequency of airborne spores in orchards. Ann. Appl. Biol. 49,

(1961) p. 290~305.

HowiItT, J.E. and W.G. EVANS : Preliminary report of some observations on ascospore
discharge and dispersal of conidia of Venturia inaequalis (COOKE) WINTER. Phytopath.
16, (1926) p. 559~563. .

INGOLD, C.T. : Spore discharge in Daldinia concentrica, Trans. Brit. mycol. Soc. 29,
(1946) p. 43~51.

: The wate-relations of spore discharge in Epichloe, Ibid. 31, (1948) p. 277~280.
: Dispersal in fungi, Oxford, (1953) p. 206. »

and V.J. DRING : An analysis of spore discharge in Sordaria, Ann. Bot. n. s.
21, (1957) p. 465~477.

HFEBRE - BAH— R ERCBITIEBFNME, I FOSRFORBEKSE (. £
2H%, 46, (1959) p. 184~192.

c— EYFEEREORTREICEETAHE, O 5. 6 AEFcIT RN,
Ak, 47, (1959) p. 87~94.

SEHEAEETR : WEBEDOKS: FilT, HTMERRER, (1960) p. 28.
%%&ﬁ'ﬁMKﬁ:%*Eﬁﬁ%éﬁ%ﬁ%ﬁiﬁ?%%t%@%E%%t@ﬁ%uomf,ﬁ
A, 28, (1941) p. 309~315, p. 404~416.

g — - FHERE - FHEBE : EEFRICREOTFO I BFORME E—RIEY, BEH%E

40, (1952) p. 121~126.

CRERE « ETRSE 7 7<=V EMBRICETIHE (PR, 0 BEECEELLEFOIRFO
FIFAE, HMREAEEISEAEHE, (1961) p. 98~102.

B E: 7 =Y EBRICOWT—BHORFREOEER —HRF®R, 132, (1961)p. 47~54.
WOODWARD; R.C. : Studies on Podosphaera leucotrica (ELL.et Ev.) SALM., I The mode
of perennation, Trans. Brit. mycol. Soc. 12, (1927) p. 173~204.

BER—: 27 <Y EMKRICET A%, 1 BlkET 27 =y ERBROERIZOVT, AR
W, 130, (1961) p. 71~77. ’

DA S = Y ERREOTFO I BFORHICOWT (B, T2EAMASHE (FIRIH)

(1962).
P T VEMRICEIT A, O REEL TOEESR, HRPER, 142, (1962) p.

173~202. :
AT =Y EREOTO I ETORHIC oW T—ES i) 2 —dLAE. 14,
(1962) p. 289~293.




77 =Y SRR BIT A% (M) (#&E) — 39—

25) BRFIFZ : AX KRB Cercospora cryptomeriae SHIRAI SYHERIFDS3EIZHET 2598, HRF
¥, 144, (1962) p. 31~52.

Mk 5 83 (Explanation of plates)

Plate 1 ERFEFICIHITHTO 5 BTRHABRK TEROTO SBORE (WOBHK. x150),

The appearance of perithecia immediately after the end of the experiment of ascospore

Plate 2

expulsion under the condition of alternation of temperature (after 40 days, x150).

A.

B.

E.

F.

5~15°C X (1), bThicFO5RFRADTNS,

A few ascospores present in a perithecium, 5~15°C (1).
10~15°C X (3); FDOIRIZITFOISWFRFEHL T3,
Ascospores abundantly present, 10~15°C (3).

15~20°C X (1), FD 5 ROABITZE,

The content of a perithecium is vacant, 15~20°C (1).
0~20°C X (1), FOIBAKIZFOS TRV ABND,
Ascospores present in a perithecium 0~20°C (1).
5~25°C X (2). FD5ROABITZE,

The content of a perithecium is vacant, 5~20°C (2).
10~30°C X (2), FD 5RDOABILZE,

The content of a perithecium is vacant, 10~30°C (1).

BEMRBCEEOL VRELICLZTF0 5 RTFHRHBRK TEROFO 5 RORKE (25°C, 15
H#%. x150)

The appearance of perithecia immediately after the experiment of ascospore expulsion

under the condition of alternation of wetting and drying in over-saturated condition
(25°C, after 15 days, x150).

A.

B.

25°C (2) CHEBRX) OF0 5 ZDONBILZE,

The content of a perithecium is vacant, in over-saturated condition, 25°C (2).
1BZLDERBDL VRLDBFE, FOIBROABRIFAEL TS (BE-1),
Ascospores abundantly present under the condition of repeat of wetting a day
and drying a day (B-1).

1 HiEHE, 3 HEZERO VEBLOFPETREIIILD-FN I8 (CE-1),

The content of a perithecium is vacant under the condition of repeat of wetting
a day and drying 3 days (C-1).

AENREZ L YABRKEELTWEFN 58 (CK-2),

Ascospores abundantly present under the same treatment with the case of C.

2 B, 1HEBEDNS VBELOFET, B2 FNn 5% (DK-1),

The content of a perithecium is vacant under the condition of repeat of wetting
2 days and drying a day (D-1).

R LEDWMEIZLY, ABERELTWBFD 58 (DX-3).

Ascospores abundantly present under the same treatment with E (D-3).

2HEE 3HZBROL VELOFETEIILDFO 55 (EX-3)

The content of a perithecium is vacant under the condition of repeat of wetting
2 days and drying 3 days (E-3).

B LOREIZ L YRNBAELTWBFD I8 (ERX-2).

Ascospores abundantly present under the same treatment with G (E-2).

ENREL725E. RENEIZED7-F0 55 (RETERNIC 10~20°COME &L



Plate 3

Plate 4

A.

HERREVERE F1515

72) (FE-2)

The content of a perithecium is vacant under the room temperature varying
continuously between 10 and 20°C (F-2).

ALOLEIZLY, ABTRELTWBFOIR (FK-3),

Ascospores abundantly present under the same treament with I (F-3).
NT=IWER. BIRURBEBIZHY, ZhHDhDEHENSETOIBRTFOBIZITN
VENIENDDORDH S,

Heavily infected larch trees. Hundreds of thousands of ascospores will be dis-
charged from a number of infected shoots during the rainfall in the period of
growth of larch trees, especially in August and September.

BRIFREC. BES°CL25°COL VRLDFA, 2 ARKBHIWRFLI-FO5
F (x150),

Germinating ascospores discharged 2 days after the start of the experiment rep-
eating the temperature of 5 and 25°C.

15°C & 20°CORENL VRLEL-HE, EREKI BRICBHIN-FO 5 RFE

COELTWEV) (x150),

A.

Ascospores discharged 9 days after the start of experiment repeating the tempe-

rature of 15 and 20°C (x150).

HiEBOL VELORRICEITS FR-2 (GBfafIRAE Lil"ﬂ)ﬁﬁ) D, EEBALE 8 HiRIC
BEHINZZFOS5F. B RZB2OB(FOISBFOERMTHS FEA).

The white mass of ascospores of F-2 discharged 8 days after the start of the

experiment in alternating wetting and drying (under over-saturated condition

and room temperature) (Enlarged).

7R11BIE, #5<=YRHEAR No. 1 ORI ASA ¥/ SACHzbh-TFOI

F (x150),

The mass of ascospores trapped under the surface of one of the glass slides set

on dead shoots of sample tree No. 1 on July 11. 1962, (x150).

BFELEBELE (BEL00%, 25°C) LIRCRLNARTOMR (A0REHI%, IKAD.

The small mass of pycnospores exuded from pycnidia in a moist chamber (relative

humidity 100% ., temperature 25°C, after 40 hours, enlarged).

|E92%, 25°C DFE T OPFHITIZ Hicw,

Pycnospores never appeared in the relative humidity of 92% and the temperature

of 25°C.

HT7TYBRRICRBENIZATAV /I A, BIL—EDOHAINTHHIDB L 5itis>T

W3,

A glass slide set on a infected shoot bearing many perithecia. It has always been

set in the same place of a shoot.

TRUBIRASA ¥ 77 ACBAONIFO5aF, FEIAENNDL (X600),

Ascospores discharged on July 11, 1962. They are very adhesive in character

(x600).

BRLTW2F0 I BRE LOZOFERER TR

Perithecia and perithecial stromata in dry condition (enlarged).

RNTREBOF O 5 BE L CZOFERER (CERUER, KR

Perithecia and perithecial stromata in wet condition. The sample is the same with

C (enlarged).
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E. 7TAUBIZHHLATFOIRT. 8DEEIZIEOTWBORALNDS (x150),
Ascospores discharged on July 11, 1962. It is seen that the discharge was done
with multiples of 8 spores (x150).

F. 10831HBETHRLH S Y BREO—IZ, FNRSHEFEELTUBTFN5E (B
ReUTAZS, K.

On October 31, many perithecia have been found buried in the'bark of an infected
shoot used for the observation of ascospore expulsion (white dots are the peri-
thecia) (enlarged).

G. 108318z, HHRB RIS T 27BOTO 5 BRORI (BHFAR No. 2 DR (x150).
The appearance of the perithecium used for the experiment of ascospore expulsion
started on October 31. The materials of perithecia buried in the bark were
taken from the diseased sample tree No. 2 (x150).

H. 10A318I2H) 2 SRBRROREORE. BEIIFT <323 TRIEIZ /SO T 5,

The appearanee of the surface of shoots on which the glass slide was set. The
. surface of the shoot is very rough and deteriorate in some places.
Plate 5 8 R27HI2R 2D ISREOMICHH L= FOIRFOMELATA ¥ /7 A0~
A part of glass slide on which ascospores discharged during 12 and 18 o’clock, August
27, 1962 (x60).

Studies on Shoot-blight Disease of Larch Trees III.

Expulsion and dissemination of spores and their germination.

Shun-ichi Yokota

(Résumé)

In the previous paper, the writer described the general situation of damage caused by the
shoot-blight fungus, Guignardia laricina (SAWADA) YAMAMOTO et K.ITO (Physalospora laricina
SAWADA). Further, he described the morphological characteristics and the life history of the
causal fungus. As for the expulsion of ascospores. the writer deduced from the life history
that the peak of expulsion would occur between May and July. But we have no information
about the expulsion and dissemination of spores of the fungus concerned. In the present work,
the writer carried out experiments and observations on expulsion of ascospores, and exudation
and dissemination of pycnospores, and on the longevity and germination of spores.

Expulsion of ascospores

Expulsion of ascospores in vitro

Because of the fact that the expulsion occurs only when the perithecia are in moisture satu-
rated or over-saturated condition, the writer consistently used the method shown in Fig. 1.
The bark containing matured perithecia was put on the center of the layer of two filter papers
to which sterilized distilled water was supplied to give the papers a wet condition. A glass slide
was set on or under the material by using the U-shaped glass rod or curved wire and in every
constant period it was taken off and a new glass slide was set in the same place. Ascospores
adhered on or under the removed glass slide during the period were counted under the

microscope.

In the series of the experiments, the effects of constant temperature, abrupt and continuous
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change of temperature, repetition of wetting and drying of filter papers upon the expulsion of
ascospores, and finally the vertical distance in projection of ascospores were tested.

Effect of constant temperature upon expulsion of ascospores is shown in Table 1. Between
5°C and 30°C all the perithecium discharged ascospores. Vigorous expulsion was found in the
range of temperature above 20°C. Accordingly, it is obvious that temperature is a factor
influencing the velocity of expulsion of ascospores. The content of some perithecia immediately
after the end of the test was vacant and of others was full of asci and ascospores. The cause
of these was indistinct.

Expulsion of ascospores was influenced greatly by changing temperature. Combinations of
temperature were given by maximum and minimum, mean maximum and minimum. and mean
temperature in 1959 when the disease in the larch plantation in Kojéhama, Iburi district,
suddenly prevailed. Meteorological data are shown in Table 2 from which € combinations of
temperature were chosen. Materials were kept in upper temperature from 9 AM to 5 PM and
in lower temperature from succeeding 5 PM to 9 AM next morning when glass slides were
changed. The most vigorous expulsion occurred by repeating the temperature of 15° and 20°
C, followed by 5° and 25° C (Table 3 and Plate 1 and 3, B, C).

Regarding the effect of continuous change of temperature on expulsion of ascospores, for
the rapid rise and fall of room temperature between 0° and 30° C, and for a shorter period
of temperature range from 20° to 30°C, no obvious results were gained. As the temperature
of water contained in filter papers was 1° to 3°C lower than that of room temperature, it seemed
that expulsion of ascospores took place mainly at the temperature above 20° C (Fig. 2 and
Table 4).

Effect of the repeating of making materials wet and dry is obvious (Plate 3, D). Asco-
spores never discharged during dry condition. The most vigorous expulsion occurred in the
case of treatment D where the material was put in the condition of repeat of wetting 2 days
and drying 1 day (Table 5). The appearance of the perithecial content immediately after the
end of the experiment is shown in Plate 2.

Ascospores were recognized to be projected from perithecia in the height of 10mm or
~more (Table 6).

Expulsion of ascospores in vivo

According to the results obtained from the experiments on expulsion of ascospores of the
causal fungus, it is clear that expulsion occurs only when perithecia are in fully wet condition,
and at the temperature above 15° or 20° C expulsion becomes most vigorous. In nature, these
metedrological conditions will be satisfied on rainy or foggy days between July and September
in Hokkaido.

To ascertain the period and the peak of expulsion of ascospores in vivo, two heavily
infected 3-year-old larch trees were transplanted in the yard for the sake of convenience and
advantageous observation of expulsion. Glass slides were set in three definite positions, one
was on the top shoot and others were on lateral shoots which were infected and bore many
perithecia and perithecial stromata (Plate 4. A). Records of expulsion of ascospores are shown
in Figs. 3~5 and Tables 7~8, in which precipitation was based on the data taken by Sapporo
Meteorological Station and temperature and relative humidity were taken by a thermo-and
humidity-graph set in the yard.

Since expulsion occurs only when perithecia or perithecial stromata are wet and swell

(Plate 4, C, D), glass slides were set on rainy days. Though glass slides coated by gelatin-
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jelly are usually used for the purpose of spore trap, non-treated glass slides were used in the
present work because of the very adhesive character of ascospores (Plate 4, B). In counting
the number of discharged ascospores the whole surface of glass slide was surveyed by using a
microscope. Observation was done from early June to early November, 1962 (Plate 3, E).

Expulsion of ascospores occurred on every rainy day except on June 8 and 15 when preci-
pitation was little. The number of ascospores trapped on 6 glass slides during the period of
‘observation amounted to 280,000, of which 240,000 spores were caught in August and Septem-
ber. The fact that expulsion occurs easily in these two months with less precipitation may
suggest that maturity of perithecia is one of the factors influencing the velocity of expulsion of
ascospores. -Accordingly, the writer considers that the peak of expulsion appears in August
and September and hundreds of thousands of ascospores will discharge from heavily infected
trees or plantations on every rainy day during thése months (Plate 3, A and Plate 5).
In late October, only scanty expulsion of ascospores in rainy weather was observed. This may
be due to the low temperature and not the disappearance of perithecia. Though the appearance
of the surface of shoots is very rough, matured perithecia are still present abundantly (Plate
4, F~H). Some of these perithecia easily discharged ascospores by giving them a favorable
condition (Table 9). It has been observed several times that expulsion was done as a rule
with the unit of 8 spores (Plate 4, E).

Exudation and dissemination of pycnospores

Pycnidia appear abundantly on diseased leaves and twigs from early July to late November.
Because it seemed that the secondary infection of the disease is responsible for dissemination
of pycnospores, it is very important to make clear the pattern of dissemination of th€ spores
from pycnidia. :

Exudation of pycnospores from pycnidia

The influence of relative humidity and temperature upon exudation of pycnospores was
examined. ' oo

The influence of relative humidity for exudation of pycnospores was clarified by putting
materials into chambers of relative humidity of 87~100% and keeping them at 25°C." Exudation
occurred at 98% and 100% and not at 94% or less (Table 10 and Plate 3, F, G).

Diseased leaves bearing pycnidia on their under surface were kept at temperatures of 5°~
37°C in humid condition. Exudation was tested at intervals of 20, 40, and 96 hours after the
start of incubation. Spore-masses appeared moderately in the first 20 hours at 25°C, followed
at 20° and 30°C. After 40 hours, pycnospores exuded at all the temperatures; and were
especially very vigorous at 25°C. Exudation at 5~20°C and 37°C were not so vigorous (Table
11).

Dissemination of exuded pycnospores

Diseased leaves bearing spore-masses exuded were fixed on a glass slide and put into a
wind-tunnel of Eiffel-type, then blown by dry wind of 3 and 5 m/sec at intervals of 1 and
3 minutes, respectively. No dissemination occurred. Damp wind with the velocity of 5 m/sec
containing spray of water, was applied to materials at intervals of 1 and 3 minutes. The result
was negative (Table 12).

A tap was adjusted so as to allow 60 water drops per minute to fall. The weight of one
drop was about 0.1g. The drops fell continuously to spore-masses, exuded on diseased leaves
fixed on a glass slide, from the height of 10 cm. Spore-masses of some materials were washed

down within 1 minute and others remained fixing on diseased leaves for all the treatment with
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100 drops of water (Table 13)., These results suggest that the dissemination of pycnospores are
done in the form of spore-masses mainly by cooperating with rain and wind.
Longevity of ascospores and pycnospores

Germination of ascopores and pycnospores, prepared by crushing the perithecia and pycni-
dia on diseased leaves and twigs collected at different times and stored in the laboratory, was
tested by using VAN TIEGHEM’s cell at 25°C. According to the results of the test, it was
found that spores maintained the germinating ability during at least 9 months (Tables 14 and
16).

To ascertain the longevity of discharged ascospores, glass slides on which many ascospores
discharged were left in the laboratory room and then the slides taken into moist chamber at
25°C every day in turn and germination was tested. In the case of pycnospores, spore-suspension
was applied on glass slides and then dried out. These slides were submitted to the same
procedure as in the case of ascospores. It was found that the longevity of spores was unex-
pectedly short, and they lost the germinating-ability within 3 or 4 days (Tables 15 and 17).

Germination of spores

As for the factors influencing the germination of spores, temperature and relative humidity
were tested. Spore-suspension was incubated at different temperatures in VAN TIEGHEM’s cell.
Ascospores germinated at the temperature ranging from 10°~30°C and the percentage of germi-
nation reached maximum at 25°C (Fig. 6). Ascospores under favorable conditions began to
germinate within 1 hour and the growth of germ-tubes was very fast (Figs. 7 and 8). A

Pycnospores germinated in the range of temperature somewhat higher than that in ascospo-
res (Fig. 9).

Spores were able to germinate in relative humidity of 94 percent or more but never in 92
percent or less. In general, 98 percent and 100 percent were favorable for germination (Table
18).

As has been stated above, it is necessary for expulsion of ascospores or dissemination of
exuded pycnospores to be wet or to encounter the rainfall. Under these circumstances, though
the longevity of spores is lost in a shorter period, germination of spores will take place easily
on the shoots of larch trees immediately after dispersion, and soon the infection will be
established.

Laboratory of Forest Pathology,
Hokkaido Branch,
Gov. For. Expt. Sta.,
Sapporo, Hokkaido, Japan.
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