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1 EL®HIC

B, H#OAEOZAX ATHREAMEIZHMOT haizZL Twa, L L, TONBERZ R 5 L3064
LT oMa»80%% by (RO, 1983), <R EXFFRELICH - T, EEICHT 5o RBLE
ERBELTIRICHLLELLND,

AXEMARNDRET B L 230EH 547, EEMERERBICRLN S, BN, SEAERE B
BENR T FRIMESILPREMELE T 0 BERETH 2 (9, 1973, 1974),

BHEMBIREREZL 2T AXERE T (CEEICRLN, KELXHELS 21562
I3 evds, Br L TRkBETAHZ22H5 (Photo. 1-A, B), ZHFE, 13- A EDOBIESIMIET 2
HY, ZORZOICBFEAREIFENDL Z L% (, R THEFRAL URELEELHI (X5, Ly
LD Z0HEOHRIZTBEICFL WL Y, ELELCEREELZ ST, 2 5I10EF, AR5 B AN
DEEWE THREL, ZOLOIAEEERIEML €, B TIIEEERBEL Sk H ),
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KEZHMBE % -7 (KR, 1972, 1978). A9RIL 8 ~40FENKRICEET 272%, FICI0FEER%HI R
ENRT(, AXORAREEMTH L ZORBRYNEERZOBRORRICHETLIINEELLNS,

AL, H{pSALNTwzh (B, 1927), BrAYERBENLE D -2, & Z AH19514E, B
E, #HEmMBEdGE L TIRBER—-FOZ XERBTARE L, F7219644FI11L, BIR, I8, B,
WOE, SUNEDRREREIZ b1z - TETT ha DEERDS RV 3N kE 2B L 4o - 72 (7€, 1965) .
B HIZ1974F DRI E AL T KPR RED DB H 5 WIS NERO S EHHE TL 2 N AR EDY
#;E N (EEFRRHERERBRIGS, 1974~1983), LK, AW AXEMBOBEREL L &
BEndLiko7z,

ARICB T AR, FTEHFUHRZBRDTEH TE Ly, BEREIZOWT, F#E (1965),
e (1972) RUHER (1985 a)idBiEH 5 W ITHI A ENEREIFHR L > TREEZ B T L8N,
T2 (1975) BAXEFTHRRAICECEEE CRIEEIrFL W2 L2EHL Vw5, 2oL, BER
ERRREH I EELZBRICH L, BEHIE B CTENEREOFAELEDH LTI (1964), £k
(1972, 1978) 2 &3, = > F72AX, 77 RAXFENME AEFRA¥, 3L /2%, 472
¥RURIDAXITIRERTHDZ L 2R TCw 2, #HEBBETICOWTIE, BNEH (1966), F
(1966), TAHIA (1970), HBIZA (1974) K E b L ELREEL D LEARRERICHEHY H 5 L el
Twb, Bz owTil, BEIIs (1957), #FHiIs (1970) BHEOWE X EREANHR, 1
HRHIBES I L 2BBEE L LI NV EELBERT L 2P TELEHEL TS, Lo, —BEOICHE
YHRENHENF TEELMEL AD TV IREE AR - ABNEHE, BRERY, REELY, 58
oW, ERAE QICRZNEMEINTIEA LY, ZOBEBRN—DIZ, WEEOFO I RFEA
THICERICRF RS2 LR TH -2 2 e BIF 605 (H, 1963, /MK, 1964, 1965), I8
R OEE - AR E2BHT 20 RGRETH 2T 2 HRCEF I FEORRILE
EENDE, INETORKERBOMEICBNT, IR L Bo0BBEr L3N Thr-2200C, Bk
BOBMICEL o fz. £ 2 THEER, INRELORAROMR L D, FICHROFELER, BT
T BOBE, FoolTFoOBE, BFLRERG L OBMRECIHREELBELIICTLZ LIZED
72, ZORER, BREPHITILODERER LRI LV TELZNTIZIZEN DT,

2 BRUFHAEOSENERERURRCRM

AT, AEOFEIAE * BTN RERIC DWW THEC L 22,
2.1 FREOSENAR

19274, duE (1927) i A XFERAIZ B L WRRRELER 27 2R E L HE L 205 WEEOH
BRORBEEPHEEL Ty, F0k, B8 (1948) BEFRT TR L EAROER 2O, KWEEZ
Mollisia BEO—H X L THEL 72, 19504, RE (1950) (A % $3E & 38 Mollisia cryptomeriae
FEHE, RALAXBREMKLEGA L, L, 19514, Pk (1951) RO BEHEREET S
FEh SHM L THIRROBZIIBYEERCELTINAZEEL, AXBREMKEETIEL 72, 1965
£, Mk (1965) BIRHOEE L 2REEOMBICEREFL, HoH & MAFE DM % HLBRET O
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B, Mollisia &8 Tli37% { Chlovoscypha BOEE L THBNEE247- 7, ZHic kD, XH#i3, Fo
9 W 3 Fj(Ascomycotina), # B # (Descomycetes), & 3 7 % 4 H (Helotiales), ~ Y % 4+ #} (Der-
mateaceae), Chloroscypha BIZFHBT %, AR TIE T USHKEV, B % Chloroscypha seaveri (REHM)
SEAVER & ¥ %,

4R, PETRINI (1982) %, Chloroscypha seaveri DHEBNEH, FH O, T3, FHOIMEFD
WEGRELY DI epb, ZOo0GEENIHT B Z &5 RBLZ, Thbh, T4 5% X2 (Thuja pli-
cata), R ¥ (Cryptomeria japonica), - / % (Chamaecyparis obtusa) #TEEE T 53 D% C.seaveri f.
seaveri & L, ©—Y >t /X (Chamaecyparis lawsoniana) #f6E & T 5 L D% C. seaveri {. lawsoni-
ana & L7z,

FHEI AT B C. seaveri DFHLEIC DV TR, BEFEN T,

C. seaveri D53ATIE, BN, dERBUHET@MLN TV 3, FEHEIT, FHE TIX R X (Cryptomeria
Japonica) (FF BE 13 20, 1952 . /NHK, 1964, 1965 ; IR H, 1950) & & / % (Chamaecyparis obtusa) (/)
t, 1964) 2, BKTldn—Y >t /X% (C lawsoniana) (DENNIS, 1954, 1956, 1978), 72 # A X
a (Thuja plicata) (SEAVER, 1931) RtF=% 4 t < (T. occidentalis) (SEAVER, 1931) THILNL T W 3,
L LZAXIEDZ2EELZRIZL, ZOMOBECIIRBEE L2 HERREL Ty, ZAX ML TR
R EEH - RO BERER 2R TRIBOE & L Tis Chlorvoscypha thujopsidis (b - SERBERIR) 7
HoY, BEZFTHOREIGREIN TV IIZTEL W (MK, 1964),

Zoftic, Chloroscypha BIZIZLIT ORI HLIL TV 5,

C. alutipes ({6F Chamaecyparis }&), C. cedvina ({GE Juniperus J&), C. chlovomela (f8E Sequoia
B) , C. entevochroma (16=E Calocedrus J&) C. sabinae (f&E Juniperus &) , C. chamaecyparidis (55
X Chamaecyparis J&), C. limonicolor(i83% Thuja &), C. thujopsidis (i3 Thujopsis J&) (/[Mk, 1965 ;

PeTrINI, 1982),

FHETIE C. seaveri (A X BRIEERSR) , C. chamaecyparidis (& / % BRIERIR) RO C. thujopsi-
dis (£ ~BRERK) D3I THL Tvd, INHOWBFXHHEA»BEVICERT 5, C. seavert
2AXoIIsick 2 X2, C. chamaecyparidis 13 & / X DI YT 5 (Chamaecyparis pisifera), ©
— bk /X2, FLTC thuyopsidis i35 (v 2 %7 2+ v)(Thujopsis dolabrata var. hondai) @
1321z, T A+ v (T dolabrata), & X 2 (Thuja standishii), A XXV 7 Z12FET 5 (KK, 1965),

2.2 AERUWES

R WERER S A S AHE LB A/INE ORI N, WHBPREIRERIGRET 5,
72, $HEIRERL, LB THREBRIIERL, B2HLNBERICEBBENRIEERINLIZ L
b5, PHTTAEHICIHRUAERELESL OFEELEL, BRI T~ THEYT S, L2L, 8A
VRSB £t FEFORAEC & ) BT3RS & B L THERHILL% X 5,

E . FOSBEMRETH L, EEFRIEATHE(, WAKTIWEIBEL TR (CBKELET 5,
B AKX 23160 pm X600 um Th 5, K LML - AEHOHERHEM % Table 1ic/RL 72
A, FroRELHEEZRLN LV, FOJREHTWE, EBICEMm AL TEE, K&3105~175
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Table 1. A ¥ RRIENRGE (Chloroscypha seaveri) DREH
Dimensions of Chloyoscypha seaveri

FREU HREAE A FN I Fo 5 RT
Locality of collection Pref. |Date of collection Ascus (zm) Ascospore (gm)
H5FE R 1973, 4 110~160x20~24 25~35%X7.5~10
Iwate Morioka
11Fi7'=0 HEar 1973, 11 130~175%25~35 25~40x10~12.5
Yamagata Mamurogawa
K H IR HERSHT 1973, 11 140~160%x30~35 30~40x10~12.5
Akita Okatsu
=FIE FHUT 1974, 11 130~165X20~24 25~35x10~12.5
Iwate Shizukuishi
ATR A HHAT 1974, 11 140~175%25~30 25~35%10~13
Iwate Oohazama
TR 5 HET 1976, 11 130~158x17,.5~27 25~35%7.5~15
Iwate Yuda
BHRR LA 1978, 10 135~160 % 30~35 20~40x10~13
Aomori Hirosaki
HRE HEHH 1980. 5 105~130%22~25 22~27%7.5~10
Nara Yoshino
BiE LAME 1982. 6 140~175%25~35 20~27X10~12.5
Miyagi Kesennuma
B PaE - Xii 1982, 6 130~138x20~22 20~27X10~12.5
Miyagi Ishinomaki
BER BREA 1983, 3 140~160X20~25 25~35%X10~13.5
Fukushima Kuzuo
REHR E¥i 1983, 10 135~170%25~35 25~40% 8 ~13
Nagano Nagano
RE (1950) 104~162%27~39 24~33%x 9 ~11
SAWADA
RS (1952) 120~140x 19~27 21~32%x 7 ~14
Ito et al.

GREMMEN (1963)
/R (1965)
KoBAYASHI

130~180x25~29
105~160x18~28

27~31x10.2~12
18~34X7,5~11

pmx17,5~35um TMAFN I WFEEFT 5. 05 BFIIEAEMNF, EOALKEETHER, K&
822~40pmX7.5~15um Th %, fRidAKTHRA, 1RIZ2.0~2.5um TH 5 (Photo. 1-C~F),

3

RAEHRREEDEIE - EMEIER

BMARED Z C BMADEBTHI»RERE L HEROEI - RBOBYTH ), RERLY (£F)
WIZRE - B EIE L TRIELBE T2, 2L ) ZWERD 1 FLE8L CoEE (EiFER) RUWH
FHORFICRIZTHENEELE 2L T EETH - BBRTFEREE2ZE2Z2 L TRHOTERETH
2. AETE, FOIBOREARE, FOIBTORN - BFEEHRUCEEDEELREIZ OV THENL,
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3.1 FOSRDRENERUERIAM & HBRER

BREMBIIBFZ» LEFIPITCREL, WELRCTFOIBEERL T RTHIERT L.
72, KELLEFICFO ) BITHEINFO ) MESERBRT ML RN, 20k hFo ) BE
BRI ZOBEN L FEREZH LT 5729, BILHE & 2 X ERAKIZ DV TF 0 5 BRI
FBE: HRARETOREMREFAN, BV EBREMFT 217 72,

AWML TCIIERE L FBRICERINGTOHOBLEY, KEOFNEKE EHRL TXIL 72,

HRIKEBIC BT 2 BREERIIEN L RBICao, N, L DRRERDERIIRELBHEBRL T
b5 EHTRENT, FIC, BERICETHMLEI 2HSIARERICEVTH - THIIONT
Rt Zmz 72,

3,11 HEMRUEAENE

FALH K EHNLEHFER P EEHFICB W TEY, BET0 ) Boowm L RN FEEL 2.

R LKA 2 2 ER L FMCHEANDZ 2DIZ, KD 2HhFORBHE R, EUIC s LT
BB AR T (HEE 431974~ 1978 H AR T HAMS0 A, FHAET RIS cm) (A AR RH S, 1974
~1978) %:®1r, 19784 4 A~11A T4 MBEL 2. KUK oMK E L TEFRBHAT (T
FAH131971~ 19764 FEPR B RAM150 B, FHEEH195 cm) (A AR RES, 1971~1976) %381, 1975
H£4H~19764E 8 A TOEBEEIT- 2.

FNFNORBHIC BT, BIRICHRERRNZBEL, AT ) BORREEL AR 2.
BLITHEEBET T I BMND T ) BT ORBFLE & F~7z,

BEHAM O BREERE OBBREZARLLHICKN LS L RBEIT- 72, 19864 8 A 6 A, KHEBHR
BET D G 22 F 0 ) O SFRIN T 2HELHER L L7z, 1986 8 AI9H, WEL ML
L7z 2 FEEAHOREICHER 37214, 20C, EEL00%, L2REHEBAICEE L 2EiRFICI0HMEX,
RBesero, 8 29825110190 & T2 0BG 2 ¥4 (RRET, HALXATHERN) IcEwv7z, 11819
H, Z0FEHMCHETIX LUTENR) & 7v—2Xr Ay MZANLZK (UTERERX) %
%y, #EEerAMIoTFIc L, BARTIRI087HF 1 H5 BHa 5 2 A23H Tk L C49H [
FEL T/, REXHEBERNTREHMEEI LI Z 20N L i/ o—2X% v B2 v F 2FH
L, METORKEICIEW&GL LT, BE, 0T, BEL100%E L7, 19874 5 A208, WX OH# % E
— & T ORREREBFBET 5 oo miRSE (12°C, BE, BE100%) B LBELHRITZ,

3.1.2 HRRUEHE

1972~19924F 3 THALHTF D35 HATH TH 72 F0 5 B & 545 % Fig. LLim L 7z,

T 5 B, KEERET FRIPRIEE, SFRIOBET, BERSHET, £EHE, SHESMUEE,
BT, Ao bE], AERRET, ALET, Z)IET, Aok, BB, SRRVbHEM), BAEHRER KH
BBET, RBE) RUCEFRENED (EES, BN, kil —BW T s~ 7 AckBRIns,
BHPRROINES QIHF, FAE, SEET), HFRENRER GLATH, HHBW, 47BN, KEHE),
FRE R PIRERS (MBLH], B¥EE], MHREET), WREPNEERS (HS)IET, #Ew, &O#l, Swid), M
BERURTECRERERN, ¢BERT TCEI~RACERINZ MER GATLBBE
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Fig. 1 HALHWFIZHT 5 2 X BRIRE T ) B RO MBX 5

Zoning of apothecial formation time of the fungus Chloroscypha seaveri in the Tohoku district
¥ 5 ~ 7 A (#FE) Developed from May to July, % 9 ~12 s (3k®) Developed from Sep-

tember to December

FAEMEH S Surveys No.
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. EFEKMIET Ochunato ; [wate
. BERIEHET Rikuzentakada ; Iwate
. {EHHE] Sumita ; Iwate
. BB FNIET Kesennuma ; Miyagi
. #KEHT Utatsu ; Miyagi
. B _EHT Kitakami ; Miyagi
. BEBRHAT Ogatsu ; Miyagi
9. W4LHT Kahoku ; Miyagi
10, #&J/NE] Onagawa ; Miyagi
11. A#*7H Ishinomaki ; Miyagi
12. #AEBH] Matsushima ; Miyagi
13, ®BER b &1 Iwaki ; Fukushima
14, REHBESBHER Oga ; Akita
15, RIBHT Kisakata ; Akita
16, #FEEE T Morioka ; Iwate
17. ®RAT Takizawa ; Iwate
18. dc_Etf Kitakami ; Iwate

I B =2 A I SU R o)

oo

. —B Ichinoseki ; Iwate

. JUFF Kawai ; Iwate
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. KE#H] Oowani ; Aomori
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. B HEHT Chokai ; Akita

. HEBEHT Okatsu ; Akita
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. 2@ Aizuwakamatsu ; Fukushima
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2, 1972) E FO I BRI 0BFRE R L, MER 1 mUTOBHTIZ5 ~ 7 BRBRT 575, 1
mPL B 28T 9 ~12RICHBKR S Lz, ZoOER> GRALMI DT ) BERIZ, PEHRHT
BENIC, SFWF TEIHRICL S,

SENLFO ) BEERNE RS L, BF, 8, LB, 8 RESRCRFIKICERL TS
(PREFFF, 1955~1960, 1961~1975), #lZi¥, mEBROFD ) BEEFHL R 5 &, 196242 F A
PeAEET <6 H20Riz, FEEOFIAT TI0H20 8 c B L T 5, Mittic 51T 51961~ 1962FE DR AMES
REBEHM L LET 2 L, ERAITIERABEERI9cm, BEMHIOEMTHY), DHMETTRZENE
Nlddcm, 7B E % - T3 (HAERRHE, 1962), MHORREMS D> b B THEMANI L THAY,
HOHENEZEJHF L RDL TE v ZDL I ICTF0 ) BVPERFE CIIRIC, STHH ClEIRICRET
ZrwHHRREEMCRALNS,

IR ETIE, = VOBRNIBEREZ T, b LUFRE (Rhizing undulata) 13, BB TESE
ERFZTO I OGRSB4 2 (EBEIIL, 1974), BRESFOT O BEKLES L KE
PEBEME L DEHFEILTH, BEPRLLEEHLLPICBEIND L) RERMBICEE Ricwy,

WRER & Fo ) BEROBFRIC DV TRMIBERBRBOBRERR % Table 2127k L 72, 1978 4 A
BHICEBEDHREC SEBEINTY, FOIBOBRIIRNL» -7z, 6 A5 H, HEERED
B A HRBEICESRL, TOIBOBRIFRLNL, TABHCETO) BEHEML 72, To)
FoORBMEII6 R LAL L TAPATH-/2. 8 A0BICIIFOIBRIHFLEL S, TOPIIFD
IRTFrE RN kh o7z,

4 AI5H~6 A5 HOBICF ) BOEES R LN 20 TENHMOKIBER HEKE % Fig. 21270
T2 RIBIE 8 ~19CTHRE L, BokiiZ 4 A 5 A RERTFEL 2% <, ZOMILFELZ TH - 72,

SHABOBEMR Y Table 31R L7, 6 AL9HICIE BB EREIHL -2, 7 A21H T,
HREREIEO» T RBRE L -7z, L L, WELICBFOIEI»BHLNT, IANBIZE-T
T BOBEGMHTRLENE L5 IC% Y, I0ATE TCRENSHML, T BMEFRBL T
7o ZOHOKIEIZMEEDIIT6F 6 A200 : TRHLN2A, 8 AUBICIIFNIBHBEL 2720608

Table 2. [MBRBHICE T 2F0 ) BOEEHE

Development of Chloroscyph apothecia at Kesennuma

FEAH FEERI

Date of observation Development of apothecia

19784 4 A15H IREREM, FoIBERLL
Apr. 15, 1978 Yellow browning of the infected needles. No apothecial development.

6H5H RERBR, TOIBEEER T HTFER
Jun. 5 Red browning of the infected needles.

Development of apothecia. Maturation of ascospores.

7 A15H T ) BEFL SRR, 99 BTER

Jul. 15 Development of apothecia. Maturation of ascospores.

8 A20H FoilBFi L

Aug. 20 No ascospore in apothecia




HHNLH -T2,

AX BREGHOFEELEEICEY 2% (EF) — 31 —

19754 8 ALTH D 5 F 0 ) B E 1729 B30R £ TORIE L BAKR % Fig. 3icR L 72, Rigi313
~26CTHh-72, BKRIZIATEATELUD - 230 3FELATH - 12,

Ll EnBgtan

6, SEWE L SERFE THRBER L Fo 5 BERICHRINTELEL TWE,
Thbb, SERETIEE (4 %) CRRERVHEY,

6 A LAicFo 5 BRI N B,

EEHFECEH2LABNOME (6 AFH) i), TOIBBIATHICHEERENE, 2Nk
TR TILIRFREOR I BRL Twa &z bz (EHES0H, 2FHHIS0H), 72,
FO ) BOERIIFAIEN20CE2 TRHAIBHAL I ICRZ 5,

c
30

20

Temperature

10

mm o
2
: : B W=
SEH)S,iE (Mean air temperature) M'/\ 10 22
NN &3
[ Agzwxh A S S L &

PO ll. h!. i.

15 20 25 30 3 10 15 20 25 30 5

4 5 6 H
April May June

Fig. 2 SAURSRBMIC BT 5T ) RO KRR &M (1978)

Temperature and precipitation during the development of apothecia at Kesennuma (1978)

HR T T EHRR

Segmented line: Mean air temperature

%7577 BKkE

Bar: Precipitation

Table 3. HFHRBEHICBIT 2T BOREERE
Development of Chloroscypha apothecia at Yuda

FHERH

Date of observation

F 0 ) BFAERD
Development of apothecia

19754 6 H19H
Jun. 19, 1975
7 H21H
Jul. 21
8 H17H
Aug. 17
9 A30H
Sep. 30
107327H
Oct. 27
19764F 3 H15H
Mar. 15, 1976
5 H15H
May 15
6 H20H
Jun. 20
8 A24H

Aug. 24

HHEREHY D, TOIBERLL

Yellowing of the infected needles. No apothecial development.
REREE, FooBEELL '

Red browning of the infected needles. No apothecial development.
RERES, TOHIBERLL

Red browning of the infected needles. No apothecial development.
Fo 5 OB, T BTRR

Development of a few apothecia. Immaturation of ascospores.
T BELC SEHEK Fo BTERR

Development of numerous apothecia. Maturation of ascospores.
FOIRTFERANE T BE

Apothecia and mature ascospores formed on the overwintered infected needles.
TH58, FTOIRFEEEY

Development of numerous apothecia and ascospores.

T, FoSRFEHREY

Development of numerous apothecia and ascospores.

Foo#, FoIRFLEL

No development of apotheicia and ascospores.
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MRARE L EEHM L DBIE % Table 4 I5R L 72, BIMEDEMEIZ 4 A LA2 686 L BRHIES
L4, 5H20B TIRESHICSHEIREL 2, M, KERR TR, 5 A20 BRE THEIMOZELD
Ronih o755 2184 (6 A LA ICIZSFEARBICHERI BN, 2oL ) ICEEHM K -
FkwiEE L ) LRRERY 2 Ade - 72, (i (1972) IFESHHFCEREINLAETRAXT
i3, REFMICHORZABETIC W TABNCER LAROREREFHI T LHEL T3, LiL,
RUIEOEEL 2 X0 EBHEFES BER, 1R, KSGEBENET) 2RBZX LWV 2EOBE D Z (K
B3, 1985), MET CHOAXEOEBMEMFIC OWTIREL L RE 320, MOREL L TEL
biLs ZLid, MEMMAECIIELFNRREGNHHEZZITIRT I ETHL I,

C
r EHSIE (Mean air temperature) T

Do
(=]

it

,:
i
Temperature

—_
=

Precipitation

1 1! L i A L Lt

1.7 22) g 25 30 5 10 15 9 20 25 30
Aug. Sept. A
Fig. 3 HHRBNIC BT 5 Fo ) BEERM O KK FM(1975)
Temperature and precipitation during the development of apothecia at Yuda (1975)
RR7 77 . FHRIE w777 BKE
Segmented line: Mean air temperature Bar: Precipitation
Table 4. BRIERFOREBER & EELRH & ORR

Relation between disease occurrence and the snow-cover period

0 = MEAH EEHAM HEHRM (H) RS
Treatment Date of Snow-.cover Snf)w-cover Time of symptomatic:
treatment period period (days) development
Lig) Sr 19864 19874F1 A5 H 49 19874
Qutdoors 11A19H ~ 2 R23H 4RB7H
Nov. 19, 1986 Jan. 5, 1987- Apr. 7, 1987
Feb. 23, 1987
K & 19864 19864E11519H
B X 11H19H ~19874£ 5 204H 183 19874F
Kept at 0°C Nov. 19, 1986 Nov. 19, 1986- 6 A10H
in dark room May 20, 1987 Jun. 10, 1987

A 19864 8 H19H*
Date of inoculation: Aug. 19, 1986

.2 FREORBFEEFO 5 BHE
F I BBEEMEERAEICL S E(Tables 2~ 3), LPEMHFECIIRBAERLE L LICTFOHIBIERS
n, ZEWMETRESHE, KRBV EATIELICTFOIBITEREINLZ L7 KEITThE, 22
T, FOIRIKAUC L 2BRZHESL 20, BEICRIRL 2WELHWT, F0) B0 ATHERR
USRI % 4T - 72,
RELIZ T BHIHRENEHE, FILTO I RICEA»ES L TRK (EAM) o % 5 (Photo.1—
H), ZH&HIEL LTT0 ) BRTEE R BIC 7 5 Kl & M0 Ic RERR L 72,
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3.2.1 MHERUAFE
1978FZHENIC BT, HRAREOT ) BEERZEEL 72, SHEAKRDITIT—E0HW5D &K
BRI 22D, FOIBOATHERERA7, HEEL I cm <2+ JIMAOBRKS K E (-~
P MPMIREELI00%) 22049 DdE~, 15CIcfRy (LUT, EEM), 208 HER L 2, £Ri2 3 KHE
L7z, 6H238& 8 A26HRUI0R 7 HICHRIL 725K EZ FAAICERE, /37 74 > BiE#13 um »
WhEED, ¥75=22 - 77— 7V —2 2BREF LI 7V I 73EREL, [T I A
B 2HEAROTET 2 BEEMBET TH~L, &8, IALUBRERRETLTFOIE»BRENE L
b, ZOEBTIIREERESHRAL .

3.2.2 BBRRUER
FHMERE T BEREL % Table 51mL 72, HHEIZ6~8 AT THERL., Foo &
13, 9A23HIEEEN, 10A7 BTREADBEML 72, FOIBITERINLH#EEEINS 8 A26H
69 A23HF TORIREMAKES Fig. dicamL7z, [URIRIA LT E TOCU LETH - %%, FnLL
MEi310~20C THERS L 72, MOKBIZEEEATH -z, BELE (15C) TT9 I BEREZRABE
136 238 X 7 A9 DWETIIEREINT, 8 H26BLIRNBE R I N,

MEREIZ L2, 6 AZBERMOKRETEIHBRNICERDAH RSz (Photo.1-G), 8 A26
HTREILTO I cER#ls @B 57z (Photo. 1-H), T I BRRILTD I NOBERFERILEA
- THE ETRZL CBRE N,

LI En#ERr s, %t 6~ 8 Hica b TERT 2%, T IBHRIZIATHIC L 5, MHEE T
BREFORED, ST CEHARIFALN, TTICFO I BERTELTREBICI T > Tvwb, BAR
BTHTO 5 BEKII20CE THS Z L5 COBEARICL > (HRBCFOIBIGBREINZ LR
Eifhb¥dE, HEH, FOIBERIGMHEINGERE L TREEFHIEI LN D,

3.3 FOIROESCRE RERU AR OMK

HRREN S CIZEBERICIEE - BERUVAEFEIVLETH S, FETRTO ) BERICRITTEE

- BERUCHKEEDNEEIZOVTHLL T 2 2nickit2ing 72,

Table 5. HHETIC BT 2RFEEBRIR L T ) BT
Discoloration of the needles and apothecial development at Yuda

WA A S aRE T ) BIRERE FITOIA
Degree of apothecial development ]
Date of Discoloration B Rk BB 15 S AL Hyphal mass
collection of the needles Under natural conditions Under moist conditions in the storoma
6.23 Jun. 23 | ¥ Yellow brown — — -
7.19 Jul. 19 | #E#f Yellow brown — —
8.26 Aug. 26 | #R"#Eft Red brown — + +
9.23 Sep. 23 | ##Ef Red brown + (IM) +
10. 7 Oct. 7 | ###f Red brown +++ (M) + +

(IM) : 709 BT % Immature ascospore
(M) : Fo 9 B FrE# Mature ascospore
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3.3.1 MRRUHE

HEEIL, 1980476 A 1 BEHWBRAMAT (FE) Z1979410A 4 B IIFREZNET (KE) » 5
L7, WIEBFOK TR L 2248, BN TURERM (20CHIHR) BELL. Znod s Fo ) EREmstE
ZHY, 9em~F)MHRORKAEKE (= F ) MAEEL00%) 122049 2E~, B2/ 7740
LATHULZ, _FVI%E, 0CHL5 CHBRTTERICHRE L ZERELRGTICR-2, /4, HF20cm
DTy — 2 NEE HEARAEEK AR CHMNIEE (RH) 100% (H0), 98% (HHEHR K.
S0, , 94% (KNOs) , 92% (K.HPO) , 87% (KCD 2 Z0 FNFAML T, HEL0F T oA E (4
oK) IRz VI E AN, HT 7 —7i1320CIEH#H- 72,

IS NERL 3 EETIT, FO8OKE T ETFORBRES LB 72,

FREB TARIBEAXEE L TCEBIITFOIMEEET 522 ¥HLMI L Tnizion, TR
HOTFo 5 BER & A& L DBIRE R~ 68 CAGFRBHET, 197744 A5 HF9 ) TR
B, HfaFo#) (2 Malt EFREH (FFrx220g, 7> 5g ZNa—R20g EXI5g #E
K1€)T, 25C, 7 HHRBRE CHELL, ZHICEERE (120C, 407) Lz AXH (EE 7 mm,
E22cm) #FAL, HEETHAFAXEREICTIAET 2 THEELL QLEH. 20%, RE&
BF#20CHF 7 ARVERBFR - (BX), BREIZBELZT LISV ERABC =L T2EIZD
AT, BRELRBEL SATOHG,

3.3.2 HRRUER

FIBOTE LIBE L OBE% Table 6 127 L 72, FE, KAWIEL 123 8B TL0~20CHE
BTEREI LY, WAEI Y2 LETEERIEYFRE 72, EERETIZS ~255CHEBE THEKS
nizh (238 H), 5CE2BCTREEELA L, FOORTLERATH» . ICTREEINE
otz ANRETI 0 ~20CHEHE TERI A (2088), LL, 0CTRERELA L Fo
SHFHIRBTH 72, 25CULETEBERI N ad - 72, TREE IR B TR RIS Hd -
72,

FREEGTICBIT 2F0 ) BEK % Table 7R L7, FO BRI, FH  -KBELICR
H.98%LIETH -7, TOBEOHESKEIZ RH 10%K T78%, RH.98%XT50%TH - 72,

skt & F o) B & DBIfR%E Table 81k L 72, R, BEX & 12338 HTF 0 ) BHHKE
n40H BTREmL 72,

D ED#ERy» 5, 05 BERENEE LT, BERB%LL, RES~20CH5#EL, 0TLUT, 25CTL
LOEERTETHL LV B,

BHBIC T BERICERE 2 NE L TLHEI S, TH 27 o——BERKE (Leplotrochila
trifolil) (ZENERE CF 0 BERMEEI L (R - BH, 1970), Monilinia  fracticola %2 Scle-
rotinia BB TREZ» LN TFO I BREEIC K EUHIFBELERL L2650 TwE (K
WM, 1977), BEHERMKE TETO I BRI T TRESFOREIL LWL ICBbN S,

3.4 FOIRFOHLCBRE - BERURME L DOME
BN AL, %L DBE, RTORH - SIS E » TITh 3, BRTBOEILEE - MERUE
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HnEE % 2T 5 (IncoLd, 1953), BHRIEMFORFAIITF O BHr LTF 0 ) BFHIHHETEHT 5
A, BHEELGTIBEGFRBEL2ICER TRV, AHTRINLDFEAIZ DV TR 2R 72,

SFH4Ai8 (Mean air temperature)

su
fim.

,_
AL
Temperature

mm
= 100
=
---------------- 2
w 3
=150 X 2
& 8
|
o
i
i
' 1
L 11

15 25

Sept. A

Fig. 4 F0 ) BEREHORREMN,

Temperature and precipitation during the development of apothecia

BT 7 FHRIE

Segmented line: Mean air temperature

Table 6. JRIE FIT BT 5 F9D ) BOER L
RE L OBR

Relation between temperature and apothe-

cial development on the infected needles

L VAV 5§

Bar: Precipitation

Table 7. HBELICHBIT2F0 ) BOFRKE
AR & DBAfR

Relation between relative humidity and

apothecial development on infected needles

SAlAT (FER) | EENET (KE) ST (GBERY) | mEINET (BkEY)
Kesennuma Mamurogawa Kesennuma Mamurogawa
(collected in June) | (collected in October) (collected in June) | {(collected in October)
"R ¥ath H 2 R 8 0 2
Temperature Elapsed time (days) Relative Elapsed time (days)
(c) humidity
3 1n 23 3 12 20 (%) 10 15 20 9 15 19
0 - - - -+ 4+ 100 + o+ M|+ + ++M
5 S 11 R s s it (1 98 + + ++M| + + ++IM
10 + 4+ +HM |+ MW 94 - - - - - -
15 + 4+ M|+ A M 92 - - = - - -
20 + ++ M+ ++ M 87 - - - - = -
25 -+ +IM | - - -
30 - - - - - T BERRE, — %L, +:4L, ++ %

Fo ) BEBAZE, — %L, +:14L, ++1 5w
Degree of apothecial development ; — . No apothecium,
+ . A few apothecia, + + . Numerous apothecia

M) Fo 7 B8 Fk%, Immature ascospore

M) Fo o faFE# Mature ascospore

Degree of apothecial development ; — : No apothecium,
+ . A few apothecia, + +  Numerous apothecia

(IM) : ¥9 5 BBF#*% Immature ascospore

(M) : T lBTHEH Mature ascospore
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3.4.1 RERUFE

FUOMEHI1T8F 6 B [INiBET 2 5, KENL19764E12 H 28 MHT 2 SRR L 72,

BENFERIL, Fig, 5107 T L1, MRAEEICKAZZAZA F7 7 20 EHOTFHEIC, WAL
TEERLZFNIBLT L) > TRIMNT, THORXZA F7 72 Rl &wz, 254 F 79 2t
Z(RH.100%) & L7z~xF VIBICEEL, BEXROLOMERAZEEL 2, HEEEGMI, AR
FHETTHATO I BFHIEH LN HHORE 2 BEL TESHZ. FAERH BT, IBEOFD
JROBTFREEHEE AL CEL 2. EROBKRHICRERTO ) BANFO ) MFBEREFEL 72,

BEDERICOW T, FOOEE <P VILCHBEL 28, ERTREL 2, Iht ZEOKHEE
KREBTRH. £100, 98, 94, 92, BRUSTRICHML 27+ r—FWicled7z, EBIZERT (15~
25C) TAT-7z. BEITT 3 HEBTITY, 3EOT0 I BoRTEMEE &L TELL, B
BREIZE, AT 0 I BROFD S BTRER LA~

KEMFNEBIZ DOV, TOIEL2M)MLICHES, M) NL2EOERECLTINEHR L
L, TLVIRANEBBE N T2EIZBALMVMEBK E L7z, EBRIZY S AE) [HIBS+FH
L, REE20TCIIHR-72, FAEIR 2 ~ 3 BHERTITV, AN T 5 BORTHINE £ G L TEL .
EBROBEHKAICII TN ) BRNTO ) WTFERFR LA,

HEWRBIC BT 2 PR ERL, FHREEHRNEILXITEND ZXHT TiT- 72, ARBHIIE
HTEFANDLOHERAHENZEEXRET Ch -2, FoOBIAMB T (FER6 AR &iBMET
(BKRL0AHRE) »HHRML7z, FO O BEREELZRZ0m W IOHZ, EICSMEE- 2218X18
cm ORFBOFIC 1 FNCIE~N, RN EICHREBEL 2, ZOKEEOBIc—FENZH+E T, FNHE
T 7)) Y BADATA VI A2 ERAE % LIz L THEL, 708> LHEETT LT
IRBFEMRELZZ, A7 P77 ADEUI % 5~ BME DR BIZIT- 2%, EENIHRO2HAR
BABMRL 72, F4E, FROBSII6 A2TH» LBFRMEHRT L2 9 A28R £ TE L7z, BEDSE
AIF10813 82 6RED 5 AI4H £ TIT- 72, 53, BRI EHEIN-BoREREL2 R, BB
DEHAAEBORERRL R, FRKEIFREIMOME S BELHHBKEL L TURLZ,

Table 8. F ) MR & &M & NEFR (20C)
Effect of light on development of apothecia of the fun-
gus (at 20C)

BEaE (1)
Elapsed time (days)
33 40
By Light B Dark B Light # Dark
+ + ++ ++

F0 5 BIBHEFEE Degree of apothecial development
+ @ 7% A few apothecia
++ : %.» Numerous apothecia
* AT TI319734 5 BORESRIENEEIZ28.3C, EHEIIAOBESIENEHEIZ -3.6CThHh-77, L L, 2Z/ITF
DIBPNBEACHEETICHbNTREREZ0TCE L,
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3.4.2 HRELUVEZ
RE & T HMEER% Tables 9, 10iRL 72, HROBHEIT 0 ~0CHER TF0 I BFE2HML
7255 (Table 9), 20CLL ETHRIZEL {, 2 AMTFD I BANTF D BT ITLBHM L2, 15T

Fig. 5 Fo ) RTRIUGE

Slide method for ascospore collection

b ! /kAR K Piece of wood f 5 L 72 A%k Wet filter paper
s . 274 F 77 2 Slide glass

a ! T % Apothecia
P I~} ) Petri dish

Table 9. BE T BFOHKE (FER 6 AR
Discharge of ascospores at various temperatures under moist conditions (collected in June)

= BT Foo 9 RFRHIR R BETDI
0 B Number of ascospores discharged Ja TR ED
Temperature Number of #}:JEE‘}F@ (5) Apothecia at
(c) apothecia Elapsed time (days) the end of
examined 1 2 4 7 10 16 experiment
0 3 ++ + ++ ++ -t ++ ++
5 3 - + + ++ + +4 ++
10 3 + + + ++ ++ ++ +
15 3 + +++ + ++ - - -
20 3 ++ 4+ - - - -
25 3 ++444 + - - - - -
30 3 bt - - - - - -
a) T3 BT RUBIRE
Number of ascospores discharged : — © 0, + . <100, ++ :101~300, -+-++ :301~500, ++++ :501~1 000,

+++++:>1000

b) BET D) BTRE
Number of ascospores maintained in apothecia . —
++ : %\ numerous ascospores

%1 No ascospores, + : 2L A few ascospores,

Table 10. iRE & F0 5 ¥Rl (KE1ZHHED

Discharge of ascospores at various temperatures under moist conditions (collected in December)

B OE R T Fo I BFREREY BHFETFNI
DS B Number of ascospores discharged B TR
Temperature | Number of RBR fﬂ (H) Apothecia at
(c) apothecia Elapsed time (days) the end of
examined 1 3 4 5 6 7 10 13 experiment
0 3 s T o S A o ++
3~7 3 HHE ot 4 + - S +-
10 3 FHE ot 4 + - + o+t - +
15 3 e S SR -t + + - - +
20 3 bt 4 - - - - - - +
25 3 -ttt - - - - - - +
30 3 -ttt - - - - - - +

a),b) : Table 9DEIZFEL
See the footnotes in Table 9
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TL T HMTHEB#IZIZRT L2, LaL, WCHUTTRAETOI6HRRH»Bb LNk, T0 &
DNEFES LI0C TRPEBREL TH2H 5CUT TR ELTOIRTIEEHLCBY, S5ICHHM
T ZEEBRL

fi57, KE N3G E (Table 10) 12, FBHOMME L ITFEELEmME R L 220 BiEM(20~30C) T3S
HTEBoRTrHE N, 10~15CTIE 7 ~108M TR &/ T L7, KIER (0~7C) TS E T
BHIEIC 72 - TilRBIHE, FOOIBRONERAEI,LRTY, RN IMGEEINL Z L ERL 2.
BEXTOSBTORHESR% Tables 11, 12icRL 7%, RH.100% T, HEREUOKBE LI23 ~
6AMTTOY MFMITIZTEEMHE I N, RH SR TR LT L b r@&d bz d, R
H.94, 2R U87T% TIIELHML Zed - 72,

Fodefh L BT HHEAR L Table 1312 R L 72, BFRIBIZFR - KA L2, HRRUBERIZBWT
BUBBIC & #2hedro 72,

ik SESSEE L TR ERBICTF O BTFORMBE E T 50, BREEEETTH- THIK

Table 11. FMIHEE & F0 5 lBFOBHE (FR 6 ARR

Discharge of ascospores under various conditions of relative humidity (collected in June)

FHXHBEE #HaRF For 5 BTHRHEEY BT S
N E 4 Number of ascospores discharged B FARRED
Relative Number of wEME (B) Apothecia at
humidity apothecia Elapsed time (days) the end of
(%) examined 1 3 6 10 15 18 experiment
100 3 S S - - - -
98 3 + - - - - - ++
94 3 - - - - - - ++
92 3 - - - - - - ++
87 3 - - - - - - ++

a),b) :Table 9 DIEIZEL
See the footnotes in Table 9

Table 12. MHIHEE & T ) BFORE (KB 5 AREIV
Discharge of ascospores under various relative humidities (Apothecia collected in May, forming in

autumn of the previous year)

AREHE R BT Foo ) BRI ED BHETNS
N5 B Number of ascospores discharged e R e
Relative Number of &i@%rﬁﬁ (H) Apothecia at
humidity apothecia Elapsed time (days) the end of
(%) examined 1 2 3 4 5 6 experiment
100 4 R R ok I - - - -
98 4 + - - - - - ++
94 4 - - - - - - ++
92 4 - - - - - - ++
87 4 - - - - - - ++

a),b) :Table 9 DEICHL
See the footnotes in Table 9
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BOBERAPETORIMICH > THHEENS, 202 Ei3MaEIEIH (1960a : 1960b) #9E5iE & &
BT RIF L EHTH B EBTW 2 2 Eit—T 3,

B /X BRIIERRE (Chloroscypha chamaecyparidis) TH iR - BiREHT CRUKE» S
DI EHMEINCEY (EA, 1990), Zok ) AR IL Chloroscypha BENIE L 72 HE &
Bbns,

— R HBE R FIIBBIC R ERFOHELZZT v L s S, BRENREOSES L RTHRCH
CHEFEFICBEL LWL ) THSE, 0L ) ZHEIZ, BAREBTCHABESINEBELREESET
TOLRHHYPARETH LI L RN, BMETERE T CREERENGE L Wi T8 (K%K, 1972) X
syt Ebns,

BREHTICBT2EHED T ) HFHH & SR %&MF L DB E Table 14I2RL 72, BEREIZ6
ATH>H 9 A b1% T22~3CHifli cHB L, F4% ERZEE W25 9 AI2i21I5CRI%
PENAIZ L o7, BKEIIERBEO 6 A28 6 1 AK#E TI0mmBEETLHFIND, 7THS8
ALIREERERTH 72, 8 HaE 9 A TAICS0mm # BT BMr s N, 20k &4 TT
ORFHERERE RS L, 6 H2IHA2L THAB 2 TEHEHORTRU»EHHN, Fic 6 A28, 7H
SHOMMEBIZIZZ2, ZOFHIIWIBHET TR INZ, £/ 7H4 B4 510H F T1.5mm
DBEMIZL 2P bsTHRES S >, ZORBBIZBKNOMERE-72REBTH), Fo58nr
BELTWZ tBEEAL, 7THLAE SRR TEEHICLIETLEBIRET 2, 2L vEWN
THLFBURET HHSICRIMPEEL RN, FO ) BEBCRATRAREIC L - Ty D L HEE I NS,
SAHOBMHE TLLTrR Ezds, 9A 7 BURREMRYH - THORB SN h -7z, FRFEHHLE
B 2HAAMTH -7, )5, KEOBEORRFEM L F0 ) BTN R % Table 15i2R L 72, &
BRBIE3~18CHOBETHRE L 72, 28, 1 AU FECR~BELEHETH - 2. BAKRIZ1A
FaE12A EMTEL, #nfboh b REN 1 ApmaLbuhr 72, 72, 2ATH, 4AL . vaR

Table 13. o ) BF OB & HEkp L HBEFE (20C)
Effect of light on discharge of ascospores of the fungus (20°C)

Fo ) BT BUEREY BELDH
o= Number of ascospores discharged §a FREEED
B (8) Apothecia at
Treatment Elapsed time (days) the end of
1 3 5 8 experiment
(FMSAH)
(Collected in May)
B X Light +++++ ++ - - +
B X Dark +++++ ++ - - -
(BkE12H)
(Collected in December)
M X Light +++-+ ++ - - -
B X Dark ++++ ++ - — -

a),b) : Table 9 DEIZFEL
See the footnotes in Table 9
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U5 Bpalic EHREICS0mm 2 BIMES D > 72, TOIETORBELZES L, EHOBELLFEL
EmERL, BMHE ZNOBRBEHICEEYEC, EBEMR B IZREE 20w 2 S v, 11AFa2 5
12ATH E TRESIESI0C 2 TE 2 HASH - o iia@8d bz, $-RFRHSES6 A
MThH -7z,

Dro#iRE e s s, AAFHTTEIFO I BFoRMIcE, BEIrLETH D, BRHIZRC
B R, BHEERETREAR, 22, BrRELLBEE, EENTLREENG, BTHR
WHIRE R 220, KRR 6LA LR 2d, SRERTLRENL I, BEICRIZTIEES
HHrPEL2LOTH 5,

3.5 FOIRFOEF

B - RSN TFREERCEEL TRFT L5, ELTRBOMEY L OS2 3 RERY
T X2 ORKEET H, —RENCREFZIRE, BE, XKERUPH X ErEELZRTFEENT S
(AINSWORTH ef al., 1966),

BRNERFENRFEHICOWTIR, RENEMAE»ZWOT, TO0IRBTFREFEFICONT 1)
FH SEHBICHER L 22 F 0 ) BFOREF, 2) KT RTFOBREEF, 3) FOIRTFNR
FICRIZTTIRE - BERV pH ORBOBSICRE 22 2,

Table 14. FHT- 0 BT OBRH & KR &4 & HBRF
Relation between discharge of ascospores and air temperature, and precipitation during the
period of observation

#AEAR B0 7 EEAE (C) B KE  (mm)
Date of observation Number of discharged ascospores | Maximum air temperature Precipitation
1978. 6. 27 122 23.8 0
28 285 27.3 3.5
29 123 31.5 0
30 48 29,8 0
7. 3 273 28.2 5.5
4 380 26.0 0.5
5 453 32.0 0
6 158 32.0 0
7 80 31.6 1.0
8 150 33.0 0
10 293 31.9 0
11 62 31.4 0
12 35 30.7 0
13 18 29.9 0
14 0 29.9 1}
17 8 30.8 0
19 6 30.8 0.5
24 0 33.5 0.5
26 0 35.4 0
28 12 33.5 0
8. 3 20 32,7 5.0
8 22 30.0 27.0
15 35 26,0 60.5
17 46 25.6 36.5
25 5 28,1 1.0
29 5 29.8 0
31 4 27.8 2.5
9, 7 0 22.4 9.0
14 0 20.8 4,5
28 (] 21.3 74.0
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3.5.1 MEERVHSE

AT & s BEFE, SREL LEIRL 2F - AT BT ow CHIRIIC REFERB 217 72,
FoORTFIIREBEAELICERICEL 2. 5FRIGHEE] (Table 160 il No, 10), FEHAT ([
No.14), HEMHZEN ([ No.15) RURBHERET (F No.20) feHz DWW Tix, N&MIBA T
BMEIRE (2~T7THAM) ICEERL:, FRERE7EN CBBRERN DT ) BILREMEE 2
METICh -T2, T80T ) BFOFRIUL Fig, 5 E TRz, EBIIZA T4 F 75 28k
o7z (BRI, 1962), Thbbh, 274 F7 72 E0RTICKk®2 1 ~2BETL, A&E T—
EEMEICLT, BESFVOMNOU TS 7 A% EICEEL, 20CDBEICH - 2, BFHIIEMEER
10045 T 1 BB 2572 1) 100~ 200BA2EIC LG L 72, SAZRIZ48EEFIRIC AT - 72,

EBIL I HETITW PRIFFR TR 2, BFEFREI0~50EHE L ZoRkEFERL 22,
HEF ) WFOEBABRICDWTIE, TOHIBLIIUEINRICEHE > SR 72, EBEMFEE L
T, RFMOTFO I BEWETICH > CREREZ RS T3 EHEINLOT, BERETT- 72,
B E L CHBERETLT- 2, BEL 2RI EREN (20C) TR MR S 2 (k%K21%), 9
cm EENM VAN, ZHPEBREE Lz, 72, BEXTIE, 245HEKCBEL 2RE (3k=E
74%) # RH.100%" 9 cm &~k VLI AN, Zh2EMXE LR, 2hb6i35, 0RU—5CH

Table 15. BT ) BT OB » FR &M & DBEER
Relation between discharge of ascospores and air temperature, and precipitation during the
period of observation

#FA#EAH F 5 TR mEARE (C) HEMEKE (mm)
Date of observation Number of discharged ascospores | Maximum air temperature Precipitation
1978. 10. 13 0 12,1 4.0

16 9 18.2 1.0
30 100 13.0 101.5
11. 6 795 17.0 0
7 77 17.0 0
10 232 9.0 3.5
13 446 4.9 12,0
15 442 10. 6 10.0
17 398 6.0 0.5
20 676 8.3 5.5
22 162 9.9 0
24 44 9.8 0
27 10 6.9 0.5
29 103 8.6 5.0
12, 4 236 6.0 16.0
11 504 4.4 42,5
13 118 14.9 0
18 187 3.7 2.0
22 0 6.1 0
1979, 1. 9 122 10.4 3.5
17 17 2.7 6.0
2. 21 399 14,4 104.0
3. 9 15 9.6 1.0
4. 1 38 8.8 69.5
14 125 11.6 76.0
19 6 14,1 22,5
27 0 8.6 15.5
5. 14 0 14,3 75.5
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THIR# (BN o7, HEOLHICERNKE (16~24C) RUEN (RILXFREN) OB TICE
WXL EIT, EBRBNANE2LEBL 2. BFBL-TO ) BiIZH10~208MBTRIHEL, 25
A FI7TRHEIZE > TRFEBZIT- 12

HEEMFICOWTUL, FUFOIBRIAMWET (6 A), KMOML T 5 BITEHHERI (5 ),
WRF S RIZBHET (118) » 52N FARRL 2okt flvz, £, BHETH S11AICHRERL 72
ML, EHICS CHERBICANZ AZTREL, BRIRFTINZHIAL (L LBERL 2, %
BIX T4 ¥ 77 2Bic k72, AEIZBBEREICAT- 7207, U To ) T (BEITIIAREY) 1348
BRI TURIFL Lod - 2D TSRS F TIEIT L 72,

BEEMFCOVTE, 254 FZ52 RCERL 2F0 5 BRTF2SET CRER, &HEOSAEEEK
B CHAEE RH) 28R -7 y—2PICR - 72, FAEIT48EMERICIT - 72,

pH &tEic 2T, BETO I HBL 197611 HICBHEAT2 LML T, ELAXFABROZXKT T
BEIE2%IC,197TTES A BICRF T LI L 2 AL 2R W TUT- 2. EBRIZR TS P75
2L T ATAFT7ALDFOH)HFIZ1/I0N @ HCl 1/10 N ¢ NaOH TpH #5{% L 72
A 4> okEHBEHTL, “FPVMNOUFEL7 2ECEELL, 3612, M )VIHDAKZE
BRI D 72 O RER TR 12, FHEIT4SEERI T - 72

Ui ko> 3 E8id 3 KETITY, BFFRIIEHETRL 2,

3.5.2 HRRUEZHE

ZHiD LR 72T ) MTNOFEFHEEE Table 16l2RL 72, BHTO ) HTROKEBLTD I
MFRERICREFL, RFRL56~98% &<, REFTLBHEMETI9~54mMELZ, Lo L, &
MORMEZDTF 0 ) WTI, BHTEREI £ RFL D572, 20k ) RBRIBRIUEFTF R Y -
TLREBRTH - 12,

FETN I BTHRFICOWTZ, HiIH (1961), GREMMEN (1963), HH (1963), /bk (1965)
DBECRLNG LD ICATEB ETORFE»r L NELWZ L2 P25, L, FEBRTRSE
Nz rHiz, FEESLEHMUBLTFOI)RTERFFRETH- 2. 72720, KBFOIRFIT LS
BBENT, BEBLELEAL TW5L )R ZVREFENII»LH» -7z,

—BHTRTORFICEIBAOESEY S - T, EEIFEEL ZWBEICR—ENKIEMH Dor-
mancy) & %\ 3B (Afterripening) 28 TRFET 5 L b LT\ 3 (AINSWORTH ef al ., 1966) ,
KETFD I RFOBEIRLBICEFTEZ L6, KRG VIIEBMIBSVELEZ SN2,

AT BIFosBRBERE Table 17I0R L 2, FRHCHRBI N2 F0 ) 8L, e 563
BHTHME DY, DEEET L L7720 0 CRIEDEREEMF - HES Nz, SABRXATO S T
DFFIITSHE (19754 1 A29A) % T0.3~9.7% L{EFTH - 724%, 8THHTIXEH (84.1%) & —
5C2KERK (5CK37.5%, 0CKIL0%) HREFEFEHICEZ), BAKE2BR-TI2IHE
T CERFERLER L 2. EEERERDO— 5 CTHLRFEIMEVH (10~20%), PEEEZRL 2,
BHEEK (5, 0, —5C)Ti56H#EF CERLBHEE/R L7245 78 BLURII T ) BOE D EA,
INLPLIETORTFIRHEL o7z, HARNSHBIZEY KL 2F0 ) BLBHL Tz, £
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Table 16. ##b LEME NLT0 ) WTFORHE (20T)
Germination of ascospores collected at various localities (at 207C)
HREUh HHWAH L R BARF
No. Locality Date of Total Germination EE(um)
collection number of rate Max length
ascospores (%) of germ tube
(#FAY) (Collected in spring)
Pref.
1 EFE ERHER 1974. 4. 4 421 84.4 40
Iwate Nagane, Takizawa
2 THHE% 1975. 6. 20 2917 56, 5 39
Nabeyashiki, Morioka
3 R T SRR B 1977.5. 8 455 92,8 45
Nabeyashiki, Moricka
4 Bt ER 1977.5. 4 299 95.0 54
Nabeyashiki, Morioka
5 HRR KMEHIRSE 1980. 6. 20 792 93.8 47
Miyagi Oinosu, Kesennuma
6 SR IR 1980. 7. 24 348 88.5 42
Oinosu, Kesennuma
7 FAUTE IR B 1980, 7. 28 487 98.0 40
Oinosu, Kesennuma
8 ZRIR HIEFWH 1980.6. 8 216 76. 3 50
Nara Yoshino
(%% #4)(Collected in autumn)
9 HHEE SLETH 1978. 10, 21 163 0
Aomoni  hirosaki
10 HFE B HETEEE 197411, 6 666 0
Iwate Nonoshuku, Yuda
11 % HH] | 1975.12, 5 2275 0,04
Nakanohata, Yuda
12 & EET RS 1976,11. 11 1277 0
Ettyuhata, Yuda
13 S EHETN B, 1976, 12,22 1032 0
Kawashiri, Yuda
14 FHE] 1974, 11,21 3023 0
Oochazama
15 BRI 1974,12, 6 1071 0
Yanagawa, Morioka
16 | BKER  HERRET 1973.11, 2 411 0
Akita Okatsu
17 W FE)ETEHM 1973.11, 22 254 0
Yamagata Kamabuchi, Mamurogawa
18 FE)ETEN 197512, 6 770 0
Kamabuchi, Mamurogawa
19 HENE KR 1976. 10, 26 889 0
Ootaki, Mamurogawa
20 EFR REBEW 1984, 10, 14 324 0
Nagaro Nagano
(BB Z) Over winter apothecia
collected in autumn
HHER RS 1974. 3. 3 362 82.8 40
Aomori  Ikarigaseki
© | EFR BHETTHE 1974.11, 6 273 72.5 43
Iwate Nonoshuku, Yuda
@ KaBHET 1974.11, 21 634 79.1 45
Oohazama
® BT 1975.12. 6 184 98, 4 51
Yanagawa, Moricka
22 KHER HREET 1974, 5.16 209 88.6 41
Akita Tazawako
23 Wz )BT 4 1974, 3.27 258 61,3 39
Yamagata Kamabuchi, Mamurogawa
24 el 1976, 5. 8 110 79.0 45
Kamabuchi, Mamurogawa
25 ELE NI ET S0 1977, 4.20 226 81.2 40
Kamabuchi, Mamurogawa
@ | RER E5w 1984, 10, 14 118 76.2 43
Nagao  Nagano
27 | BEBR mEH 1986, 3.27 183 91.9 41

Fukushima Kuzuo

a) | A8EFRA1E N REF A Germination rate after 48 hours
O ALHIC A3 E/:#£ICEHE Germination test of ascospore after artificial end of winter
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WREX T, 780 B AR L2 LRBF LML 72745 1218 B TREFROXBLEMIIETH LN
Pofe, ZHESIL, FOOBEPEESRHET (0~5TC) THRELT, #I3I»A0EBEHM%*52 52
LIk - TREFRESRBLAT 2 Z & p MR E L7z (Photo. 2—C, D),

HiZl (1963) i3, F ) RTORMEEHIWL > Tidh s, 1 MO 2 8 TRE (30%) 52
EINBEMEL T3,

TO)BFORFICEBHMH&LELHE LT, RAB1~ 20 AR TR ERFLEGET L~
DR HBHIRE (Cenangium  ferruginosum) VMRIZH, 1963) =, L W EHICH72 2HUH & RBHEY
M# 4237 %% (Elfvingia applanata)(F B, 1954) Db, EHOBEBE T LN T w3
(AINSWORTH et al ., 1966). FENF AT I BTIZB-> T—E0HEYMEZ LE L §2 805K
EURHE VRS, 27, REEFTTHI 2 ABRBRICT O ) BTORFIEEIMWT 2 L IIMLES
BICHFTL L) BARRBIZ L CHIGL T2, BFHARIRRIEE 2 D BRESEIEFICEL T
LREF L L EA T EBRAEKIR (constitutive dormancy) & > 5 (AINSWORTH ef al ., 1966), = 5 L7284
FTREFOLHIC—ELM DM (aging) " UBETH 5, FAROKFERERO T I BTFIZ I
BUETHLEZLNG,

BE L RFOBMEL Fig. 6 10RL 2. BT I BFI310~20C TRIFRIE(, 25C TIRIEERT
Holz, £/, 0, 5RUICTIILS BFL b oz, MUBETDI WTDELIF, 5CTT|
O PRFL 22, S CLUNMEESETHRFERE, FYLIIZREBEOMERMERL, 10~20C Tt
S50 LA LNEERF TH > 72, I0CTRREFEL -7z, NTARRDT D ) KTF0R43, 96RERI%KIC
10~20CHEHTHRF L 1225, 2OREFBEL -2 L L, 5CTHI»AMRFEL 2% TR, 10~20C

Table 17. ®AF 0 5 FBF DB AR & B L DR

Relation between aging period and germination rate of ascospores collected in autumn

19744F 19754F
féﬁf A 1A 128 1A 1A 2H 2R 3A
& ate o 12H 218 11H 7H 20H 78 18H 13H
T Hﬁlm%z observation Nov. Nov. Dec Jan. Jan. Feb. Feb. Mar.
emperature 12 21 11 7 29 7 18 13
of storage
A HE 0 9 29 56 78 87 98 121
(’c) Elapsed
time (days)
# Kept under 5 0 6.5 7.1 0.3 37.5  54.9 77.9
% dry conditions 0 0 0 4,6 7.6 0 91.0 30.6 33.5
[ -5 0 1.8 1.0 0 18. 4 14.8 10.5
&
12 Kept under 5 0.6 - ()
% wet conditions 0 L5 0 9,7 (=)
-5 0 0 0.7 (=)
B
¥4 Outside (JZH Wet) 0 - 0 0 0 84.1 (—) (=)
ZW Inside (& Dry) 0 0 0 0 2.3 4.6 5.8 3.7

- I F0 3 BETERH No ascospore discharge (=) T M@K Rotting apothecia
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DEF TI0~80% & BOFREFRERLL,
FERHEEE & FOBR % Fig, 7i10R L7, RH 10% THWRFELRL, RH 8% TREXTH
572, $£72, RH.UBLTTCRE(HFLL» .

%

100
80 =
jo
s
= 60 =
x .2
’h? =
A
€
S 40 =
20 P=
0 1 1 1 1 1 0 1 1 1 1
0 5 10 15 20 25 30 0 5 10 15 20 25 30
B B (T B E (T
Temperature Temperature

R (KB, 19804 7 AHRE0
{Collected at Kesennuma, July 1980)

%

PR (BRETHRN, 19734 5 AHE)
(Collected at Yanagawa, Morioka,
May 1973)

100 T o
80 »_ 80 =
3
g 60 fa U
=
w2
w g
® 2 ) d
3
3
e 20}
oLt K?/.'/?\- 1 . — .- -
0 5 10 15 20 25 30 0 5 10 15 20 25 30
m E (O " (T
Temperature B (I8 mHET Tgmp;_rﬁlg; 519754 2 B
o s X B (3 , 1974 =
A (BT, 197448117 5RI0) el

(Collected at Yuda, November 1974}

(Collected at Yuda, November 1974 and
kept at 5°C until February 1975)

Fig. 6 F0 5 MTORFICRIZTRENY

Effect of temperature on germination of ascospores
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pH s £F0B%E* Fig 8IcTR L 72, BN TR pH3,0~10.3TEEICRF L TAELC, pH2.4T
&<, pH10.8TIRBFEL %eh -7, 72, BB T2 pH 3, 3~100&H THWRFERELRL 225 pH
2. 1TIAES, pHI1L4TRBEFEL hh -1z,

DloiRe2ind s, F0OMFORFIHRESEET (RH. 98%LIL) T, 10~20C o HEghy
RETIcEEZAL, pH &ML 3~100EEEATRFT 2, BFCHELZEE BEXHFR, bl
5 CMIREOREEMICIE L T2, KEICLF0 ) MTORFBEREFH 54%, §TICl~2 L

% %
100 100 r
80 80
]
kS
= 60 60
L]
g4 40
3
[&]
20 .20
0 o 0
100 98 94 92 &7 100 98 94 92 g7
AR (%) HAEE (%)
R.H. R.H.
(RAlA™H, 6 AHRE) (BREHEN, B8&To) T, 5HER
(Collected in June at Kesennuma) (Collected in May at Morioka)

Fig. 7 705 MFORFICRIZTTHINEEOBE (20°C, 488i)

Effect of relative humidity on germination of ascospoers (at 20°C, after 48 hours)

X

100

@ 80f

8
# 560 /. !
i) § C O#F® (Collected in spring)
B g 0F ; @ # A (Collected in autumn)

g !

C otk

0 1 1 1 1 L 1 L 1 L

2 3 4 5 6 7 8 9 101

Fig. 8 773 lETFOREFICKITTpHNE

(20°C, 48EFfd4%)
Effect of pH on germination of ascospoers (at 20C,
after 48 hours)



AXBRWENIRORELRICET 2L (7)) — 47 —

JICHKEIT S BT BN Z LEE 72700, BE, BELRMIEL TLRIFRIEL (K,

AXBRENRE T O ) BFOREFICRIZTEE, BERVPH &£#4%, REOL /X BR3EHRE
(C. chamaecyparidis) & e8| TR 5 &, b/ X BRERFEIL, EEI0%DEGET TIRIEEH10~
0CTERFEELRL, pHEAL I~ IDEWEBHTRFT 24 X —BT 280°% ¢ (EE, 1990),
Chloroscypha BHEIZ B L 2HEN L HicBbinLs,

3.6 MMOERMIUR

BREMREOEM ETOEFNEEIC DV TRECHLNTHE VDT, BENEFIC T &E
e, IRERUpH BB OWTHEL .,

3.6.1 MEERUHE

BREEM EICBIT2ENEFICO>WTL, 1977 6 A2IBAFREHT» LWL 2F0 9 Fh 5
BTl -8k E2 B, SR, REREHME LT » 7 AT (LT PSA), #F 2 x
Z{Malt 20 g/1 2 FKHEK), Defco 7+ =% 2 (Defco KT +xXZA}+727}F5g, Za—x10
g/10EBK), AXEELAN (AXEE0g/LLEFK, AHIC2%L L ¥EMA), fAREHmE L
T YpSs(EMERSON), (BEfFxr X2 4 g, WEMT > 7>15g K.HPOs;1 g, MgS0:0.5g/18 E&EK)
(F=HJI, 1978) Bt WaAKSMAN i % Fv 72, & pktEi & L T RicHARD, CzAPEK, CURRIE, MAYER,
SmitH, HopkiNs, NEGELI & Uf Asparagine (BBH (L%, 1963) D14 Z A7z, EBRITHEAKSLE &
kiR (REHIC 2 BEXRELMA) & L2, BAREENEAIZ, 200me =7 5 2 212 FHEHEH
#100me ¥oAN, EEHRHE(120C, 2057 %, o LHPSA THEL TBVWAEHE(EX 7oy 7
5X 5 mm)EHEEL 2, BRI, ) INICE 2 PHREEEE & 2 0RRE (Ef24mm, &E20
cm, BEHIZ0me ) IC & ZREREE ST 72 EX L) PREREDF S SHHE ) L%, FEEED
BAIR S ENRBE, 7L CHASEENEEIIMN 7 7 X 3% v, BEREIIER - HEEE
I20°C TIT » 7z, SEEHIMII FARERE TIL15H, MEEETII88H, BAERENESIIAHEME Lz,

HOEFORETH -7 PSARHZAVWGREENDRR #1T- 2. ERIIMEREE TIT- 2. RER
0~35CoH&H% 5 CHR T8 BRMIc&REL 2. BERAL) SERNABREL A2, BEHMIZ68H
EL7z, P4 2EAT%21/I0N D HCL £1/10 N @ NaOH TpH # 5% L TH&EEL2ITVpH
OV THEN, FEL) 3BD7 7R 3% B, 20C CHEEL 72, HEEMMIZ4AEME LA,

WHEROEFHEZ, ~F ) LOBEIFHEREERTIT- 2. SEAZENEESE, RBELEBLC
EXRFPHE, LEETROBL, ZBREKTHRELZ, WEREEOSHELERZRIAKRTCHREL, b5
LREEEIZANGNC, 4BRFMEREL, HAEELXHEL 2.

3.6.2 HRRUES

BHE OB T PSA FHUSHORBERBTR2 &, BLHHEI»RBECOFERIREEL, PV TKE
UMD EECEFE RO D, DL EO—HLLTHIICEY 2B ABOEELEL, REOE
BErLITHBEL LFEBERE LS, BOEFTIEDS TR,

EfarE ECoAFHEE Fig. 9I0R L7, FHIEETIE PSA P BRLEFH L, DWTAXEE
GAHERTSH 7205, WHEIED» -7, Malt & YpSs BREM LB IIMAENEF 2R L 2. Defco
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KT b X 2R WaksMAN BRIEH T B0 A FIZES TRE T, RicHARD R UF CzaPEK EREL
WETIIEFL b -7, SIEERICBIT2EOATIZ, YpSs £, Malt 5, PSA B#io)EIc B
HTH- 7255 Defco #7 F ¥ 2, WAKSMAN BIHBR F Z ¥ EBR AT TII»E D %5 - 2. Bk
B CHW T L 4 > 72 RICHARD R ¥ CzaPEK 353 LTl 3 AT 2 2 L it L - TREFL
7z WARSEROLEIE, BREEOKRLER LM B 507z, L L CurrRE EHUI» 5 D
AEER ETE, WTNOEESIRTLEF L 44 - 72 (Photo. 2-E),

HENEF LIBEOMES Fig, 10I0R L 22, B2 0 ~30COHBTEEL, 3I5CTREFL 2h -7,
BBIREEII20~25CORBIZ & - 72,

W#HAET & pH OB % Fig. 1127k L 72, pHb5.9, 6. 40WMETHIIRLAHLZREELRL, I
S OBEMHZETASVMIC LB EFRREL T,

U b, RERVPH FHCBIT 2HEETE, RBOL / X BRNEMIREOEEET &
BT 350 % (JEF, 1990),

4 REEOEFRYE

FRIIFDOHIORFICLARPTRETH L FRINEGDY, ZNFE TZEOBERTIEIH LN THY
oz, WEEE L THEEINSI121, Koch @ 4 RE] (GEORGE, 1988)Ic B4 T 2 MENFD B, T4
bbb, 1) HEESHRE 2 SEEBICEICHET 5, 2) WREEMRICS 8 - 5B TE S, 3)
KA LY BET 5 LR URAE LEEEVRET 5, 4) BRI - TRRL2EED
LERLLOXEURREZESHTES, ZOL )L AHEEBEZWMIZTIEFIBETH S,

AETIFHEEEARD A XMBN~OBRARR, BREABRIC L 2L O BEER I D W TR
#mz 1z,

4.1 HEEOXFXHEAER~DRARR

T3 BT RFEARARCEEER A XEHBNCREAT IR W (HEL -,

411 MERUHE

B A XEEL 1 RTOUN I AKEE 20ET > F R > TCATHEERBEET- 2. TNk
SHEFBREKTHICHE> TR 74 F7F 2 RIc#EN, RH 100%0XF ) Mo RFIZHEL 2. R
T4 P77 20l AR %EE, 2O EORT—ENEMEEY, +aKELZTFOIE
BRI W, 20C T24RERIR L, THOXXHE LT BFL RN 3872, i, SEERIC
DWTIE, 9 cm -2} Yo PDA 2 F CRE L 2 EROREBIC, 7 F R v Q0EHT2045) T
FREAES, BEKTHIHRE L ALAXHEL RS, LR CHL20C THEL 2, AXEHEII~4 01
TEICWMOHLT, 2% INAZATATE FEAY, 5CTURMEREL 72, BEfLs / —1i ) —
XKL, BEEEA VT I A TERE BRAOEEL CERL (BEIE3, 1983), &EE TSR
BTBELR, IRBENT 20088 FAARTEEL, 27 74 » 2, 13um DES TYHN
D, ¥75=2, 77— 70 T2 ERGLRFEBET THEL -,

4.1.2 #HEBRUESR
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FE RT3 FHHEIETE Wk
Media Agar media Agar media Solution media
PSA A ANN
s ;KKK I I s
Malt AT NN A
R\ N N
2 XTSI V
Suni needie NN N
decoction
WAKSMAN @ \\\\\ \\\\\
RICHARD & @
CZAPEK S §
CURRIE
MAYER
SMITH
HopKINs
NAGELI
Asparagine
10 20 30 40 50 20 40 60 20 40 60 80
W#EE(mm) B E & (mg) EEEE (mg)
Diameter of colony (mm) Dry weight of mycelia (mg)
Fig. 9 &M LB 2ERNRT
Myecerial growth of the fungus on or in various media
40r HEHopH
Media pH
BA%s &7
Initial Final
%’ 301+ 2.1~25
=R 2.8~3.3p
ﬁ =z 41~ 4T fprmm———
1o B 5.1-~5.7 pravemaravare
Lo 20 5.9~5.3
82 i ) 6.4~6.7
> | i ! 7.0~ 7.5 o s s o e e e e
& 10F T R ! 79~73 =
) | \ [ 82~75
I \ 8.8~7.9
i | \ \ \ 1 1 i
0 (‘) 5 10 13 20 25 30 35 0 100 200 300
HOECC) R E R (mg)

Temperature (C)

Fig. 10 H#¥RF L EE - 0BF
Relation between temperature and mycelial
growth of the fungus

Dry weight of mycelia (mg)

Fig. 11 W#HHEH & pH & D%k

Relation between pH and mycelial growth of

the fungus
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FOIRFOMBRNBALBEL 2RERIIOWTRSZ X, 3HETIE, BIHFRIFEL, REFOMY
bbhTHThofz, THETRSHLAEAPRICRILUCEL D VI ETRE(, EReXELY
HH Iy AT BAT dorR LN, 9 HETRAIL LICHWULERY, TORETHET S
By R bz (Photo. 2—A, B),

BEEAEHCIBATEY RS &, BEENEIA B bBROHENDBAMR LI, BARR
BRFOHIBRTFOBECRELNE 5, BEARELLEAPRILLTHELBAT 2OHFR LN,
350z, MEAEHIC L MU OBEER TR, HEBNNOBARSI»LTH 12,

RERNBEMBARARERICIR, RE2EEEALTEATAHE, HRBOW (KL, K0 »
LEATLHE BroBATIHELEYHE (HE, 1992). BRETCARRATIHEE L Tkt
F o BAGIS B (Scleroderris lagerbrgii) e s LT v B (BRI, 1985), SR EHIFE OB LI, Fo
IYRFRUBARNHERE L TOBEE, BRARAZOEBFEHNER» LR T, BREIKILr LBAT
bLEZLNS,

4.2 HERER

AETIIERER & T BT 2HCTEELZITY, RREEOREMREIC DWW THRE 2L 72,

4.2.1 MERUAE

BRI L 2FBRICOWTIE, 19784 6 A, HHBEATRATRALLATEAN TIT - 72, Sk (8
FRIGHA], 197748 4 A 5 HRTHRE, HiaTo8) L, PS#EEMT20C, 18AMDIRE ) EELAT
o 121, BEEBERE M —L2MTHBL THEZHE. BREZERK T2 EREL 21, 3 510&BK
Mz CHREYFAXL, 6H26H, $kiEz 2 FEEEY (FHE/TEem) I L T, #EAR1AL72 9100
me BB L, BEEFERKIS I ORAICES, BRAICBEKREIT, BEEL 5 EH
ISR 72, BERERID 6 4, ERRERIZ 3 AMH L o, FEQBMEENI2H 7 H 219794 4 A21HICAT- 72,

BRI DV i3, BMRAIFRATREN TIT - 2, R (BEHIL, 19784F 3 H30H faF#
BR, HBF4r8E) (3 PDA SSMIT20°C, 27 OMIEEEEM, HE ISP LMD EL, HEKkE S bickE
VA XLz, 19854E 9 A30H, ARICREMD IEEY > 7TRAX (CFHO¥Ecm)icxt L T, #Akl
AL 0100 me EHEERE L /2, BERIIEERE (20C, RH.100%) IC14HHEEE, Z0%IZHH
DT eV HMPICE L2, BEK, BEEEX L LI 6 AT HHAL 2. KEBRRIFCITbE» 2, #
FI31986%E 6 A18H, 11H25H RUF1987T4E 3 A 9 HizqT- 72,

BT BTFRACLEEL, SRREFETELIERN TIT 2, Y 7AXELARE (34
&, FHWESem) £ 168 ) 5ALHER, HEMBCUEES L, ZNLDWARE19834 6 A27H, &
FEZEE (23C, RH.100%)ic AR, BARDELICHREL &M@ FNIBL EHEBRL TV 2HELLE
7z (FALTETE D 5 19834 6 R25 HICHRR) . WERH L THEBEKL TF0 I Br» 50T 0 ) TR

PR 72, BEMBOEECLLE, FoRTFRSERBEN, SRICEFL Tz, AEEICI0H
RIE 7208 BFAMCHIL, AL 2AWTHES100, 62, 4TRUMBICHEL HVDPic AN, 9
B15H (70B M) & THEAE 2 1T- 72, £ 0%IT, BN B2 AXKAICH LBESEL 2, gEEiR1
BN ) BI04 (2 6K), |EMEX 5 A(1485) & L7, /AL, 19834 9 H15H, 19844E10H19
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Biz4T- 72,

KT BTIC & 23, FMESTRITEN TIT- 72 & e, Y 72X3 LAY (34
A, FHEESE8cm)EF AW, BEED T BIL, 19864 3 A2THEERABHMERN» 5L
2, FOIBEBMETIZH /22t LbBETOIBMEBEINTZ, TNLEDTFD S BIFFAIEIR S
BROZXHAOM FIZHEL T, F0OBFISRICREFTLE T2, T BFIEERICRSF
RBHGAE L 7219864F 5 A23H, HFHFEICH | CHEREN (23C, RH.100%) OWARICHEME L 72,140
Bk, FAOBENY72 5T A= 7 RNICEV TERELHIT 2. BRERIR198TE5 A23BI2T- 72,
e iigEX, EEEX E LIC 6 KT O AW,

4.2.2 #HRRUELE

FHEEORBIBMPOAREMS* Fig. 127 L 72, [RiBRFELATH->72. BELZ6ATHD
BABEI0OmMmEI#THY, TALDRIOmmBEE T L -7, 8A % 9 ATIZI00mm BN E
WA H - 72,

19784E12 A7 H DB TIIRHRRIE L 2B R L N cd - 72, 19794421 H O Rim#EFE % Table
18IC/R L7z, BEFEM TIISEED 5V 3SR L 2 b o Roh, BRRETRLND LS %, #
BRI SRR T ML RHEEE L 22, BRI THICBR LN Tz, FBRL 2
T BHYERIN, FEOREESTER SN, BERBE T 8 UOMIEEIFR L L72dY, F0 )
BOTKH %, Phoma =° Pestalotia BE» B E N Tv7z,

Mo ABRMRTOR R &M% Fig. 13I0R L 72, 1985FENRIE, BKEIR & LICFEEEATH -
72, 198641k 8 A 2 TFEL VKDICHRE L 1255, 9 ALUBPEERAICE -2, MEIRFFIZHTS
o fz, 19864 6 A RIIA DB Tk, REHIEREIZH LN Lh 72, 198743 A9 HOHFEE
R % Table 19IC/R L 2. AAERSIC BT 2 BEER ORI T TITHFEL T/, BRITTE NI
GTED oIz, WIEL 2B T ) By EEEEI N Tz, EBERX TLMIEL 2HEFR L1
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FUTF0 ) M L s BEXBYB T ORREMH % Fig, SR L 72, 1983FDRIR IS FHI2 N6
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ATH 72, BAKBITI9834E19844E & L ICPHELELTH - 72,

RIAER % Table 20107 L 72, 198340 9 ANBBECII (BRI » AL, BERXO—RNELICH
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T BOWED & D AROMBIRETH - 72 LR TE ), 19844107190 DF/E T, 31~59%
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— 52 — FB AT R REE #3685

i

!
Temperature

T
30 r A FHKIE (Mean air temperature)

mm

v 20F 4100
o
2 & -8
b il =
. a R=
®E ﬁ-%
= 10} 450 T @
R

[

BT BT EFRTF EFRT A
EMIL EML EML EML
6 7 8 9 A
Jun.  Jul. Aug. Sep.

Fig. 12 REHM b Ha5IRIE & KR (B, 1978)
Temperature and precipitation during the period of ex-
periment (at Morioka, 1978)
E:first ten days M :middle ten days L : last ten days
BT 7 SRR HIZ 7 RAR

Segmented line: Mean air Tenperature Bar: Precipitation

Table 18. Az & 2 BERBEE (R

Inoculation experiment with mycelial suspension (in spring)

m B EX T P AHFERER(%)
Treatment Number of shoots | Number of dead shoots | Rate of dead shoots
¥ & Inoculated 101 31 31
% Control 48 4 8
T
RIN od mm
- 100
20 B
EHISIR
(Mean air
temperature)
¢ \ | bl
* -1 50 ¥
[ , *
| \,
Lo Y
| ! I
INEE
AR
A ERE R
l L.l 1 ] 1 F I T T I
4 5 6 7 8 9 10 11 12 A

Jan. Feb. Mar. Apr. May Jun. Jul Aug. Sep. Oct. Nov.
Fig. 13 ZBYMPoTIRIE L MARE (FHREAHITA)
Temperature and precipitation during the period of experiment (at Ibaraki, 1985, 1986, 1987)

---- 1985 —— 1986 -—-— 1987
BT 7 EHRE [ VAV ¥ &=
Segmented line: Mean air temperature Bar: Precipitation

Precipitation
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Table 19. BiRic & 2 HERBRBER (ag@)
Inoculation experiment with mycelial suspension (in autumn)
LU EeEd SR FEFEREA(9)
Treatment Number of shoots | Number of dead shoots | Rate of dead shoots
# ¥ Inoculated 199 41 21
#EH:AFE  Control 21 1 4
T
mm
30 [- =100
LN
20 \
1 e
° AR (Mean air temperature)
5 ' =
EE s
0] 10 p= - o
w2 1" 22
=
A
| I I
L 11 I | l n ] !
6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 H
Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct.
19834 19844
Fig. 14 REMPOEILIE & Bk (BR)
Temperature and precipitation during the period of experiment (at Morioka)
ST 77 L EHRIE 777 BXKE
Segmented line: Mean air temperature Bar: Precipitation
Table 20. FEAF D IEFic k 2 ERBER
Inoculation experiment with ascospores collected in spring
m ) | Lbl R 105 #EH
Treatment Relative Number of Rate of Apothecial
illumination shoots dead shoots(%) production
# % Inoculated 100 239 54 +
#HFfE  Control 111 6 —
# $ Inoculated 62 220 33 +
s#EfE Control 107 4 —
# # Inoculated . 226 37 +
7
@588  Control 133 11 —
# f Inoculated ) 111 35 +
4
#RFE  Control 105 6 -

— : No apothecial development,

+ : Apothecial development



— 54 — BARETRIARE 3685
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UENEREZEEHBE, BRICLLHF KERRUERETFO BT - KBEBELTHIRTICL2E
BFEIL & ISR DOEATRIL & W LIRS LA RERD L BT, HRKEBTRL N2 BMEB R
BRI E —FL, FEOWEBD LI E N LN EEZ LN 5, BRI L 2EEEOBREMIZ 14
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FRADNRELRT VIRRERO—DE LT, REDENZEWMMMAETLND, £ZCETHT
BICERL, TOSGRERRPRFEIBRT 2L vHn T3 (1, 1965), SEOERER TR
FHEERREDBREB LD Thh 572,
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RIETIEAREO BRI 2 WA 0 B e oic et 2 02 72,

4.3.1 MBRERUFHE

BRI BRI R AN TIT - 72, K2 3FEET > 7AXE LAY (186542, F
W@ cm)®, 198345 Ao 510A 2 ToOMIC, 12 AMTORRREZ XA ERFO I BEEK
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4.3.2 MRRFER

RBYM P D RREMISFig. 14 LRI Th 2. 1983F11H L1984 5 H A L 7242 & Table 22
WoRL 7z, RBKIZ5, 6 RUFT7T HOBICERRR LK TRLN, TNLORNEELICIZTFO ) #BHFE
BREEENLZ, LrL, 8ALIHARENR TRERET, FOOIRIMBRLRELNLr» -7z, BIRR
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Table 21. #*EIF 5 BT & 2EEABRER
Inoculation experiment with ascospores collected in autumn

M B LR FhFEAL HFERCE (%)
Treatment Number of shoots  Number of dead shoots | Rate of dead shoots
# % Inoculated 155 9 6
sfEfE  Control 216 0 0

Table 22. RIEE O RYERI
Infection period of the fungus

F#H H Date of observation
=
PR E R RS L0 F o) 5 BB
Infection period Degree of apothecial development on the infected needles
1983, 11, 29 1984, 5. 15
5H4H~6H4H + +++
May 4—Jun. 4
6H4H~7H48 + +++
Jun, 4—Jul. 4
TH4H~8H4H + +++
Jul. 4—Aug. 4
8H4H~9H4H - -
Aug. 4—Sep. 4
9H4H~10A7H - -
Sep. 4—0ct. 7
a) FOIBREEEE, - 4L, +:14%w, +++ 1 FEL S
Apothecial development ;. — ! No apothecia, + ' A few apothecia, ++ + : Numerous apothecia
I
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Studies on the Occurrence of Chloroscypha Needle Blight
of Cryptomeria japonica D. Don.
-Physiological and ecological characteristics

and pathogenicity of the causal fungus-

Swon, Tsugio ®
Summary

In 1951 an outbreak of Chloroscypha needle blight of Japanese cedar, Cryptomeria japonica,
caused by Chloroscypha seaveri (REHM) SEAVER was first recorded throughout the Kanto area.
Since then, widespread occurrence of the disease has been recorded at 6-to-10-year intervals.
Through these outbreaks, the disease has been recognized as one of the most important diseases
of Japanese cedar. So far, however, only a few studies have been conducted on the disease.

This paper will describe the pathological aspects of the disease, with an emphasis on ecologi-
cal and physiological characteristics and pathogenicity of the causal fungus.

The results obtained are summarized as follows :

1. First symptoms appear in late April or May. Old needles in the lower crown of Japanese ce-
dar trees gradually turn brownish and discoloration spreads to the enter crown except the top of
the stem and old branches. Almost all of the one-year-old needles and many small branches are
killed in June and July (Photo. 1-A, B). Many black turbinate apothecia of the fungus are found
on the dead needles and small branches.

Apothecium on needles is single or aggregate, non- or short-stipitate, black and turbinate un-
der dry conditions, cup- to disk-shaped and yellowish green to olive under moist conditions, 160-
600 um in diameter, 300 um in height. Ascus is hyaline, cylindric to clavate, 105-175%17.5-35 um,
8-spored. Ascospore is hyaline to pale yellowish green, fusoid to boat-shaped, sometimes elliptic,
22-40X5-15 pm. Paraphysis is hyaline, fisiform, usually branched (Photo. 1-C, D, E, F).

2. Apothecial development under natural conditions was observed. The apothecia were produced
during June and July in a low snowfall region (snow depth less than 1 m) in the coastal regions
alons both the Pacific Ocean and the Sea of Japan. On the other hand, apothecia were produced
from September through to December in the Kitakami, Oou and Abukuma mountains regions
which receive heavy snowfall (snow of at least 1 m in depth). The occurrence of two strains was
mainly due to the length of time that trees were buried under the snow (Fig. 1). Each group of

seedlings which had previously been inoculated with ascospores were maintained under snow for

Received December 17, 1993
(1) Tohoku Research Center
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49 days and 183 days, respectively. The former group exhibited disease symptoms earlier than
the latter (Table 4).

The time of apothecial development and maturity were examined at the Kesennuma 'National
Forest (low snowfall region) and at Yuda Community Forest (heavy snowfall region). At the Ke-
sennuma test stand, infected needles became discolored in mid-April and no apothecia of the fun-
gus were observed. Early in June, many apothecia and mature ascospores were found on needles
which had furred brown. It was estimated through these observations that apothecial develop-
ment and maturation of ascospores of the fungus began at 10 to 20 C average air temperature.
On the other hand, at the Yuda test stand diseased needles became discolored late in June, but
apothecial production did not occur. Abundant apothecia and mature ascospores were observed
late in-October. This suggests that the high temperature in summer was one of the factors limit-
ing apothecial production (Tables 2-3, Figs. 2-3). Apothecial production on the diseased needles
was examined under various conditions of temperature and humidity. Apothecia were produced
at temperatures from 0 to 25 C, with an optimum temperature of 10-20°C, but not at 30.C.
Apothecia formed on the diseased needies which had been kept at 98 and 100% relative humidity.
No relation between the light and apothecial production was found (Tables 6-7).

3. Discharge of ascospores from mature apothecia which were collected in June was examined
under various conditions. Ascospore discharge occurred at 0 to 30 C at 1009 relative humidity.
At temperatures above 10°C most ascospores in the apothecia discharged within 10 days after
commencement of spore discharge, but a few discharged at 0 to 5C during the observation peri-
ods. All ascospores in the apothecia discharged within 3 to 4 days at 1009 relative humidity. At
989 relative humidity there were a few discharged ascospores, and at a relative humidity below
949%, discharge did not occur. Similar data was obtained on apothecia collected in October: No

relation between light and ascopore discharge was found (Tables 9-13).

In order to ascertain the period and peak of discharge of ascospores under natural conditions,
observations were made in a densely planted Japanese cedar stand. Glycerine was used to adhere
ascospores onto a glass slide. Each slide was placed horizontally below diseased needles. Almost
all ascospores from apothecia discharged from late June to mid-August, after which discharge
ceased because apothecia empty. Ascospores discharged abundantly during rainy weather from
late June to early July. During this time, it was often foggy early in the morning at the experi-
mental stand. Rain and fog seemed to be important factors affecting ascospore discharge. The
discharge of ascospores from apothecia produced in October was also examined. Ascospores dis-
charged from late October to early March of the following year. The optimum period of dis-
charge was early to late November. The discharge of ascospores usually occurred during rainy

weather (Tables 14-15).
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4. Germination of the ascospores was examined. Ascospores germinated at temperature ranging
from 5 to 25°C. The highest rate of germination occurred at temperatures of 10 to 20 C (Fig. 6).
Ascospores from apothecia collected during April to July germinated at a high rate. None of the
ascospores from apothecia collected during October to December germinated (Table 16. Photo. 2-
C). After maintaining mature apothecia collected late in autumn at 5 'C for 3 months, however,
ascospores from these apothecia began to germinate at a high rate (Table 17, Photo. 2-D). This
indicated tendencies different from the previous results in which ascospores produced in June and
July germinated without any maturation period. The relative humidity of 1009% was favorable
for germination of ascospores (Fig.7). When ascospores were kept in water of various degrees of
acidity or alkalinity (pH 3.3 to 10), the rate of ascospore germination was high and there was no
difference in the germination rate regardless of pH. However, the rate of germination decreased
remarkably at pH 2.1 (Fig. 8).

5. Mycelial growth of the fungus was good on both agar and liquid media of potato sucrose,
YpSs (EMERSON’s) and malt extract. However, it was poor on both agar and liquid media of po-
tato extract (Difco), Sugi needle decoction, WAKSMAN’s, RICHARD’s and CzAPEK’s. No mycelial
growth was observed on synthetic media such as CURRIE's, MAYER’s, SMITH’s, HOPKINS', NAGELI's
and asparagin (Photo. 2-E). The fungus grew at temperatures varying from 0 to 30 C, but the op-
timum temperature was 20 to 25 'C. The optimum pH for mycelial growth ranged from pH 5.9 to
6.4 (Figs. 9-11).

6. Pathogenicity of the fungus was examined. In order to clarify the invasion of mycelium of the
fungus into the host tissues, inoculation experiments with mycelia and ascospores of the fungus to
Japanese cedar needles was conducted. Observations under a scanning electron microscope
(SEM) (Photo. 2-A, B) and histopathological studies (Photo. 1- G, H) showed that mycelia enter
the host tissues only through stroma.

Inoculation experiments on Japanese cedar seedlings with mycelial suspension and ascospores
were conducted to confirm the pathogenicity of the fungus. After spraying with the mycelial sus-
pension to the test seedlings, plants were placed in a broadleaved tree stand. Inoculations were
made in June and September. Symptoms of lesion and browning had not developed within a year
of inoculation. Discolored and dying needles spread to the lower part of the seedlings early in
April of the following year, but diseased seedlings did not die (Tables 18-19).

Inoculation tests with ascospores produced on infected needles and small branches were car-
ried out. In these tests the diseased needles on branches bearing apothecia were placed directly
on seedlings. The seedlings were kept at 10095 relative humidity for 14 days and transferred
to a Japanese cedar stand in July. Results identical to those from the inoculation tests using my-

celial suspension were obtained (Tables 20-21).
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BE X B @&

(Explanation of photographs)

Photo 1.
A AXBNEMKFOEER, BRERSRUWBEHRE (B85
An infected forest of Japanese cedar (Cryptomeria japonmica) (Kesennuma National Forest
Photo, July 1978)
B! A X BNEHBOBMEAR
Severely infected Japanese cedar tree by the disease
C:ERELIEEEINLTFOIE (HERE)
Apothecia produced on infected needle of Japanese cedar (Dry condition) X20
D:BRLZFN I8 (EHHKLE)
Swollen apothecia (Wet condition) x40
E:Fm5
Ascus x800
F:Fn5 ¥
Ascospore X400
G WENMEHE, 6 A23HERM
Transverse section of the infected needle collected June 23, showing hyphae under the stoma
X160
st . AIL Stoma h:H:% Hypha
H I WEDEEAS, 8 H26 0K
Transverse section of the infected needle collected August 26, showing hyphal mass under the

stoma X200
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Photo 2.
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Scanning electron micrographs of entrance of germ tube through the stoma X700
B B LAALP LBA
Scanning electron micrographs of entrance of hyphae through the stoma X750
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Ungerminated ascospores collected in late autumn
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Germinating ascospores collected in late autumn after keeping at 5°C for 3 months
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Mycelial growth on various kinds of media
a: PSA, b: Malt, ¢c: YpSs, d: Potato extract (Defco), e: Japanese cedar needle decoc-
tion, f: WAKSMAN, g: RICHARD, h: CzAPEK
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