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L Rohianc bbb, B LASEMEICE -7,
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#ih, tORCOBHEV—BRICERSNTNS,
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I | T X 0080808080 | KT I3 Z OBOEEREELMA, WRESEN, WEENEEECLTLED S
&1,
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CHOROV IR NSRS AT A, IRk, B RO ko LT
SENAEPL LB, TAEMEE, EATESICIHDO S TTREE a3, M
HEETRCE, MEARBEEAR, BT, LR, EE BF, 5, HASEREREROBEREL, K
BRI SRR e B R e — 1, P REERERET, RS RNBTRER S <
Ompfeiitaic L, BOERBHOBERT 5,

I #HEERLEBRIETOEFR

AR Fey OKEXIRICR - TRAET 5, WHEMKR Plate 1, A, C, IRd &6, LhofiT
DI U TR LIWDIEsr &, SE3Fdl2 A o TSy & OEMmR E LT3, 73 LTVl ok
RFEMER, HA0RMESEROS-BICEYD, KEBENT S, EESEERIZLOEETE,
ZOREAEAENERT 5. £ LT, WEROBITE, MENBEL LEEE-TOLL0HA L5,
COREFELBORSOERICE, BEX1H0L 3cm 0L AIRCHRPLATLR, LEICRREROH
BBHEREN TS (Plate 1, B), Ff, LHORBNHTICRAROBMAMNEAAZAL, HTFLHE
FHERICE > TOEM TS (Plate 3, C)o ZORIBLETFEUN L THRE S5 &, KOS
A V7 EITO UREBICE - T 5, ChdRBEN LoFHiaFar0icins (Plate 2, A),

I dbEEmIC BT 2HEOSTIKT
AR OWESGRAEMZ 12D, 1960FICRABEARAEAOEEMFICER L, 170 hEroiiic?

Table 1. A #5 & 4 W /M
Nurseries infested by the disease in Hokkaido
A LR KRN Area of Obihiro Regional Forest Office

HOHK E | J (TG REE T H Meosle Fe gl Ar
No. Nam&chi & {\tllursceryJﬂl nii-t;?bol%s}tll_le %extu}el:' ipl'I?IE c?f ‘f'ﬁfsizcarmofj,E dzi%ﬁal;e
Forest Office name | pursery of soil soil occurred
1 - 1932 L—C - 1958
2 " thoB '50 L—C 5.8 58
3 1 £ 'S — — = 57
4 B =2 &t o R 7 — - 157
6 il # B R — — 4,9 57
7 - | # P — SL - 58
8 BT R | B T R "24 — - 57, '58, '69
9 % | 5 42 — 5.0~5.6 57, 58
10 ” EEll ZE = SL 6.1 57, 58, 59
11 " BoAx '32 - 4,.5~6.0 57, 58, 59, '60
20 jics 7 2 A '49 T 6.5 57
23 it B | F £ B 133 SL — 61
24 ” M A 40 a5 by — 57
26 ith il h b5l 49 L 6.4 ‘57
27 K | K it = ‘ Ch — 57, 760
30 (G K| B % 129 SL — 60
31 b1} | M 7 '56 G 5.0~5.3 '57, '58, '59, '60
32 g K| B B — L — 57
33 £ 4’ o 47 Ts 5.6 57
34 # BB A #® 42 S L 5. 5~6.0 57, '58, '59, ’60
35 5 Ve . ia 22 SL—S 5.8~5.9 '60




b FeyfiFoieEABICET 208 () — 51 —
B b RE M Area of Kitami Regional Forest Office
H oK # / B % A ] [ - "
Name of = | W | Establish- | & M | L3 pH oK gE L 4
No. District | Nursery ment of the | Lexture pH of Year of damage
Forest Office g nursery of soil soil occurred
37 WK | N K 48 SL—L 5.2~5.9 58, ’60, 61
41 23 il fEH ] = = — 57
46 [ B = EE{ = CL — ’65
49 B0 & il omOP 43 CL 5.0~5.5 65
51 H | A fite '51 SL 5.2 58, '60
54 | ® | & ]l 31 CL 6.0 152, 5
C : BE N Area of Asahigawa Regional Forest Office
i wh | £t | kmoeH | BE R4
No. Nam[‘)aisﬁict Nursery nEaer:‘hg}Sltlhe Texture pH of Year of damage
Forest Office Baint nursery of soil soil occurred
65 bil M ®oE M '55 P 4,0~4.5 60, '61
66 v i i 2 CL — '58, '60, ‘61
67 F3 i m = 51 hC 5.3 59
68 ” s ik 31 P 5.5 59
69 ” *x Hi '35 S — '59
70 ” bty i — hC ‘ — '60
71 T w3 ot — Gk | 5.0 61
75 % #* | A o '53 SL—C | 61
86 + Ao I '36 crL | 61
87 L )i = il "36 SL 5.0 ’59, 60, '61
92 h ® | MW bV = — '58, '59
93 o i 4 = — — 58, '59
95 e | Mmook '53 CL - 59
97 it 1 i i} — — — '59
102 i #® | £ Hi —_ — = '58, ’59
104 PN TN iy B '06 SL 6.6 ’57
105 4 T 4 ] 55 SL 5.0 62
D : AL#RE F TN Area of Sapporo Regional Forest Office
o B e o | WORE D w | kmoH | mwmas
No. Syt Nursery Texture pH of Year of damage
Foregésgggcte name r?linrgeorfythe of soil soil occurred
124 K & ik Mk Ik '42 (R 5.5~6.0 '59
135 i o % L — — — '59
143 o iR "B R = — — '58
145 H. i) N pic 1883 hC 4.5 ’58
147 S [i] kg b2 1933 Gk 4.5~5.5 '59

Remarks) Texture: S; Sand, SL ; Sandy loam,
hC ; Heavy clay.

WTHERE O e HE Lz, 25,

CL ; Clay loam,

L; Loam, C; Clay,

P; Peat,

T OWITARFEHFEE: LAciiiie A THEM LT Fig. 1
CRTEENT, WMAENS 170 #ifio > 5 Table 1 i 40MMICARBEARELTE D, #EDH
HRHEODEOVC ERMSNG,

CHAEMFIICRS &, BRI CHEIHFCHEEENE (, 2O THRBRHICEZNT L0565,
Z LTHBOMR, BLRic 38EI MR 4 S hih - 7,

Fre, TSOD BMEEMRIEZ T OREMGNH, WA LTS, BIRAIC, HIFFREE40~70
G OESFE LA ST 5 LROEBDVTH S,
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Fig. 1 ZZHABO5HEHA
Map of distribution of the disease in Hokkaido.

4. Jbi, 6. LJRIR, 8 I, 9. NS, 10. MEE, 110 BUERN, 240 ALY, 260 JBAE, 270 KM
34. LIARE, 54. R0, 66. @), 105. 4l (Fig. 1 2%,

15k, WMBHRRIEE O WIHE KR o bt S A o A o MiciE, B0 MHEYER RS fuish 5
f:o

NV FROFEELES

19574 5 A, diBBEHORE Lo iiiic B 0T, AROlEREERIE L AEh -0 TH S5,
ZNLITOER AN & QTR T OfERR &, AT ORI W T T C LOMMENA TS,

A, A, RLUR, AR 4 HUK O 1954 05 1958 HEE TORBART L Fig. 2 oL B0 T®, A
1 DA L 2o 4D 1956 FEOHVE IR (Fig. 2 tho W) AMboFEoZhicd 54T, 858, Wi,
ARZEOTRAFLIONLAA LR, RTINS 2030 HEL -T2 004 N TH 2

F 7z, 1957 FICHEEEHFEAL Lo N (No. 9) 1ok 4 1956 45 1959 £ DO SR &M, &<
KMBRICOWTAB L Fig. 3 I0RT LB YT, KYEATEA L NitE ORBIRIC S U 5 Bkt dsit:
DETL ONTHTESRRE L, 12 AYAIH 0cm 255 Tind, T OB RMOEMICE G 2 8
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Snow-coverage period in various localities in Hokkaido.
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HRThL LN,
ChEDT &M, RROFREICIIETORIPBAECEELTVWAC L BRSNS,

V REEOREE

AR, WhREICNUMERETFSSED, ABOEAMRRVELROHEINTOEN,
1. & %

B ORRITERE, KEE, b50EARET, K&3REN1mm O/NSLEOH5, KK 23 mm
OHOETEDSN, —fHicE4~6mm DbDHELEL (Plate 1, B),

Pt T R RNV, & ICHA~RKAOHADSDPE T 2TV D Db 5, KiliDHIZE R~
4t (Isabella Colour)*, 5~ #alith (Dark Grayish Olive) & 5 W3 B K s (Brackish Mouse
Gray) & LTV %, M ICBE S, MTIEOGIBS Mg s aiE R, Filiidkxke
ERLTVE26085%5,

B D W 12 1 B ~ 0, (Maize-Yellow)~ i ~¢fa (Pale Orange Yellow) A 510U, pNMkLaE
AR TH S &R0 TOUARERS Gh, ABOMEZNICIE L RORG/NIERNIE TN TV S (Plate

5
EOBBET DO 5T L AOICE 0B D, TEEd SRR RAHIIEE D, HRRERT 2L
FOFRMIT LbdT 5,

g, Vo A BRI EEBAS DR RENES L, REiRBAGOEAKE > TELEDN
T\ 5 (Plate 4, A), HIRFATE RSO EEIC S~BOBHELTE, 56, KEKEoHdhi
SRR, BERICAES TV EERBELTV S, '

2. ® *

AREEHH L CHRGERE LT 5 B OS> b LIc#ils v« 74 s EREH LIcEEL,
EiR (10°C) THRT 2 ERYABORAMLET 28, LEVIZBMIZEL Y, HEHLORAL LUK
KTt~ 28t 2

HROBEZAMNS DT 4.5~6.4p, KOEDOTHE 12.0~23.0p & KL (bhsashs (Fig. 4, 5,
Plate 5, A, B), HARBHEOMATODLUNTHD, EAOHMMREALOLEMTS 5. T2,
LELE 2 SOMAMES LT 2085 505 MIRAICEEEOMRME TN, Binulshs &
TR MRS~ T 5o WEEdELd 5 &, MERSRIEACS S0, BhoThhictE - TAXAI
k&2 % (Plated, D), MG FToOlBERICEALZA LLERE—ICKL, { SOHRERE LTS,
TOBMRERE UTHINGE FCRET S L, RO/ MR % i @ 5hs (Plate 3, D),

3. DEITERT

ABERE B 5 0 IR ERICRE Lok ki s 478 (Fig. 6, Plate 4, E) £4: 1, 05
NS ERTESBICOERT 5 (Plate 4,0),  OMERTIRHE, M~%k&ET, MERE1~2
&8s, BRIvRHREZL-HZE5 L, R0 EME, Fhichls he av s vIBE LIz
bDbHD, K& &iF 4.5+9.0%3.4~3.9 p (Fig. 7, Plate 5, E), /NWspE T4 IR ICHE 1=k

#1 : Z PRI T N BB 81012k o7z BIFR L.
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Fig. 7 KHCE ) 0I5 AR T
Microconidia of the fungus.
(—1: 10 1)

Fig. 4 KEOKNFOHA
Big hyphae of the fungus. (—: 20 ;)

Fig. 6 AEH(E-#) /N4 T8 &N s A faF
Fig. 5 AFOHMIVWEOER Microconidiophores and microconidia of
Fine hyphae of the fungus. (— : 20 p) the fungus. (—: 20 p)
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BTFOHEHZHIRTA L &, A~ (Maize Yellow) O¥HRE RS 2,
5, AEOPHEENBEHR OB, AR TIRPE®ICL S Sclerotium sp. & LTID H
3z &icT B,

VI REREOSHES & CHEE EoHE

1. Bt
BEEMRO i Z BICER S T, B XOBETF ORI O BIHH O M2 1778 - 10 Btk
5o, FIKTHBZHOLEEX VAL L, 2FIC80% 7va — Tl Rtilk,
B ot ek,  ATHIEORMBEZJERL, NEHSEN 3 mmgzuD, sheflick-Tk
MBRE LI b D% Y o i 4 TERE EICiE 5, 10°C ofFREhicAnL,
i, BT e onibERICKER, AKERZEED, RO 2NTHEILCRDBEL,
10°C CHpEk A 1778 - 120
ZORE, MRHFS XUBEED S BTG A DD 5 EENS S v,
2. HEHERCT IEED S OTHHEE
LGB P 8 A S IR LAcEEoh & LIEAEIC X D AHEREIE L, 22°C I2h 1 2 EdibkDEi#IC o
THEBETTIS » oo FOKMIE Table 2 3 L8 Plate 9, D 1T,
SHADREIREICRIE S DS HE LA, L THSNETER,  bOHROKOEARMA / F 2
FLPLTHELTL 30, BIUEROAENEO~A vy BT LTH S,
3. HIEEEE FOEBOSE
AR OWESERORERIE 1T, EOXDURMERT DENS I DICHEEEBE TN - 70, R
XD 8 Flid o
a) Waksman [RIER---7 Fohli 10g, ~7 b 5g, KHyPOs 1g, MgSO;-7H;0 0.5g, MK
1,000cc, #K 20g (pH 4.0 ITHliiE),
b) Ricuaros FUEK - KNO;g 10 g, KH;PO, 5 g, MgS0,-7H,0 2.5 g, & 4 6% 50 g, %%k 1,000 cc,
WK 25 g,
€) 4 —2 b Cearer [HEK----Caarex [JRER 2% 4 — A P2 TS,
d) Czarsc [LYER---MgS04-7TH40 0.5 g, K;HPO, 1 g, KC10,5g, NaNOg 2g, 3 4 i 30 g, FeSOy
0.01g, # ¥k 1,000 cc, K 25g,
e) FMEEL & SR - foEdaFFH 100ce, Ly Sk 50ce, & =4k 50g, #EAK 850ce, YK
25g,
£) 74 3 PR ~7'+v 10g, Wx+= 10g, NaCl 5g, #%K 1,000cc, 9K 25g,
B) 2% aBHNER v o FE 20 g, ZREK 1,000ce, JEK 25g,
h) Jy 4 K H4 € 200g, ¥afl 208, HHK 1,000ce, KK 25g,
1957 46 11 A 9 [, #RiBG M Icky 3mm o4 /4.5 6%8%6%, 22°C T15 AR LOSL
IO I Ui o 5 a4 M L, #5542 Table 3, Plate 6, C {29,
Table 3 HSEEOREIZA — 2 FNA Cearsx KEK L TROEET, 2 T Waksman RIEX,
Ricaaros BIER, ¥4 #4 BHK, Ls dWEROEHMWETLCHEL, Coarex KEKX, 74 3 VB
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Table 2.

8 MR D EHBICR I ik 1) 2 Tl ok e
Macroscopic appearance of 8 isolates of the fungus on potato-sucrose
agar (Jan. 12~Feb. 10, 1962, 22°C in the dark)

FS | R O# Diamete_; [ES] s D) 1, JE X D £
No. | Locality | of col(ony ) Appearance of colony Discoloration of agar
mm
L[ & M Bl 38.6 B B IR AR, At~ | RO TER 33 -~ B
B #if8 ~ #fe  (Cream- | (Blackish Green-Blue) 7#5i> L S
Color), thiftifiini { & il | &~ #5f (Dark chessylite Blue)
RO R T E o PR S L NP = A= gy = 4 )
(Pale Yellow-Orange)
n | m & 37.8 H Lk [{.E. No. 1 iz HEEGIBAN
51 | @A i 33..3 [ Lk Al ke No. 1 124 B faifook
33 |k 4+ #® 32.0 [ ko FBEFALHR [ -
37 /N Ok 20.3 B v Th ) bass | B~ (Berlin Blue)
75 | & i 23.0 i 1
54 | & 5l 10.5 BEEREEOTL Y s il 2 & (Berlin Blue)
30 | ¥ 3 10. 8 it [k
No. ! Refer to Table 1.
Table 3. # Fi H: i | o ¥ ¥ o 4% 8%

Macroscopic appearances of mycelial colony of the

fungus on various agar-media

(At 22°C, after 15 days)

= Agiar medf;tim it %Eiameter f; iter?;l ‘ﬁ s Dﬁciillj'og’c_il()gn %f
colony (mm) | mycelium agar-medium
%ﬁ:?j::’s&soﬁﬁon agar 40 ++++ -
o s A 39 o+ =
éz::’;c’i jé%ﬁltﬁ)zrfpglfuﬁyé;é agar 75 e B o e e =
g;izgi’sﬁlséﬁﬁon agar 35 ++ =i
éfai"o?s;[déﬁaigar 41 + 4+ Lo
goﬁiﬁoﬁ%?ar 33 Einia s —
Tl ;

;gg’ S.ilcar?ﬁiiézigar 34 + §
1;/01-:‘;?0:{5;%3; agar 41 + 4+ ++ SEea

Ky 2% ¥ s PHEREH ETROTHME Uiz, —F, HREMOZE (12 BER Y+ 4 2IEK,

U DR ETHE S, Coarex [KIER, 74 2 VEK, 2

TREBRALNIED -,
DENE,

CNSHFR LA DAE 1957 45 11 A 24 HAS 1958 53 /1 31 B 3 THERSAICHE LT,

o

% v aERTIRITL,

flby oD &R B

7N

WA RT & X UREORRIRIE M LR E Rl Table 4 LB D TH D,

Tibhb,
*, Waksman EIER,

NS 1T Ricnarps FRUER,
2% a fIERICIEDOI hER S L.
FRERR Y » A4 TR LRI X CJE S (K& & 4~6mm), Cearex KIEX,

Va4 2L Lichiin g QS Coarex FJE

L&D

R it pERE S, okl bicidedsohiin-1,
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Table 4. ZRiEEH Lick o A /0B R T & EETE K
Microconidial and sclerotial production of the

fungus on various agar media

— o E E W TIN5y EE B TR

N A

3

Agar medium - Microconidial production| Sclerotial productoin

Waksman GHER I
Waksman’s solution agar y

Ricuarps [LHEK S [
Ricuarps’ solution agar

— A MInA Czaeex KIEFR -

Czarek’s solution plus yeast agar

Czarek JCUER i
Czarek’s solution agar
Lok DithdER -
Sarro’s soy agar
743 VER
Bouillon agar
2% 5 R i
2 % sucurose agar
Uy A BHER -
Potato-sucrose agar wAE

Table 5. [#ifi ©JEE & CC) & OBER

Relation between mycelial growth of the causal fungus

and temperature (°C)

Experiment-1. (after 21 days)

lmL Bl P y .
’1 emperature ( C) 0~3 i} 10 15 18 22 25 28 30
WO E & Léil\-glé\ hlf;]plj;c L o S i s T
Diameter of colony 5 = e
(mm) ’ gﬁhé‘hgiﬁfe TN T LRS- I S
Experiment-2. (after 19 days)
== = ‘I — — —
Temperatuer ( C) ‘ 0~3 5 10 L5 22 25 28 30
1
i s |
ET T R S Lafl\'glé\hlyp}i\ic | e e e R R
Diameter of colony il | TR ;
. (mm) Iime hyphae I Lo B ZE AR WEe s she =
Experiment-3. (after 24 days)
L - = T I RN TR S
Tempera_@u_re_(“C) ‘ 0~3 51 10 18 20 ¥.15) 30 35
S Lﬁgz‘ h'f,‘plj;e S R R T PR S
Diameter of colony I S ST s g e -
(mm) A A oo, gl L iR e SN el L

| Fine hyphae
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4. BRORE LRELOBR

Py WA BRREE L, Petri MIEICE » THADREICE LIZTHE 0B85 R L, Bl
RERELEbThEN Petri 5 HOVEMERT . SR 3101 O pA LTH Y, #4442 Table 5
DELEDTH B,

AHOWEICRTIE Lz 5D, < ORGSR EESHIVERAASNE, 2ENICO0T
Table 5 £#45 &, W#ATE 10~15°C TRIFEHEEARL, 20°C THAMICEEAZ, Sbic 26°C
THECRBLRIVC EDDP S, —F, BHEOHOEAIT 15~20°C T HH L, 28°C, 30°C T
ChThULhREES, 35°C TRECHAELEM-/, £LTEA, Mifikss 0~3°C 0ELRTHT
it L,

5. WMETRHI2FENEHBRS

BETICE 2 EEORENNEAL1cHIZ 196012 J] 9 A5 10 HB&IZ, ¥ 4 BERREH
Lc#y 5 mm ) QAR B U 2 Petrd L&, 10K0 ¢ 225 ric 0 L7z 19614E 3 F 17 Hic 2 iud
@ Petri M2 0 1 LT, EiH (O@E2HS) OREREANE Uiz, £ 0N Table 6 (25
—D IERTEEDTH B,

Table 6. Srcd v 2 AR O ERN (FE—1)
Myecelial growth of the fungus on potato-sucrose agar

under snow (Experiment-1)

S e s T TRE
e ¥ s — LA gwm e | BEENER | L
Plot Term of setting dish Diameter of moacelisl [
under snow colony (mm) growth
100 days 9/X’60~17 /10’61 8.0 ++4++ Freezing
20 days 19/X’60-~17 /1’61 515 ++ %
80 days 29/XI’60~17[TM’61 18.7 i i i 1 Unfreezing
70 days 7/ 1’61~17/T0’61 15.6 ++++ "
60 days 17) 1’61~17/T’61 8.4 ofedfs w
50 days 27/ 1°61~17 /1’61 6.7 s W
40 days 6/M61~17 /1’61 5.0 4+ "
30 days 16/1’61~17 /1’61 ++ — ”
20 days 26/ M'61~17/T0’61 -+ o ”
10 days 7/M’61~17 1’61 = = ”

Table 7. Gz if 2 RE B ORERK (KE—2)
Mycelial growth of the fungus on potato-sucrose agar

under snow (Experiment-2)

A —— T LN S i Gl "}'_' MY 5 % _;-: n.ii. =
¥ — LY mums | BEIEERE .
% i f setting dish Diameter of Degree o bi 2
Plot e:im OF SELng 1 ( ) mycelial Ramark
under snow colony (mm ‘ il )
70 days 21/ 1 ~1/IV’61 20.3 i b e Unfreezing
60 days 31/ 1 ~1/IV'61 18. 2 +++ ”
50 days 10/ I~1/IV’61 6.1 -+ ”
40 days 20/ M ~1/1IV’61 + + ”
30 days 2{M~1/IV’61 + =k ”
20 days 12/M~1/IV’61 — - #
10 days 22/M~1/1V’61 — — ”
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Table 6 th, 12 H 9 HicThiEiE Lic Petri Mid, THPahototod sl L, HEORELA
BCho7c, 12020 B0 Db, 105 ik L. 12 A 29 REE MO & 01, AR

HOTERB LA, ERPEHELALSOORFREL, 100 HNTHEBEEE 8mm Th-%, —F, R
BEHRIET 80 RIMT Ticdh - b @3 19mm &Ligh, FREHE AN OB Ic AR L
T

Tk, Ao (196141 ] 21 H) Ao, ikl ;t Sz Petri 110 f9°2% 10 H T &I2Y
CRICHERE L, 19614F 4 H 1 BICAm D 1 LiNE Lice M Table 7 (HBR—2) 1TRT,
TORG— 2 TEERPER Lcb s 60T, HERERMIEIE—1 &R L& S e i s
% (5
6. NESGERTORFHER
INRT R T D FEE R B B fenic, DEDNE L.‘A‘éﬁbto
AL BRI
4 FEOHEIRICH & W ICRE L T8 W 7o, KEOREE T Ui/ ay e T4 i &
L, Van Tieghem cell j:ic.k - Till L1z, 2416 % 10°C, 15°C, 20°C osisithic A, 10 BRI
fij G 3 DAY A T Lfco
PRIV » M1 T A (Y474 € 5g % 100cc @A AICALL 1T IFHTEM L Ui
o), @ rvEmavHAHIE (PyEaa¥ 5g 4 100cc @EMKIPICAN 1RMIZN L TlE L
b ?), @ 2% 3 Wk, @z‘mm KOATTH 5,
B. Bk
R RFLLboRECHY N -,
7. EEORFAER
A RFWE— (ER—1)
RS S 4 5 b ORA & LTIRIFS®, TR 0iBich: U THike SR (0~3°C) L, @

DA AL B 0 bR USRI BTG, 1964 827 IR Lo ke & 8~12mm @b
DERUT,

NS OREE D19654E2 H 10 Ans 7 H21 LT 161 B, @19654F4 A 12 AA67 A 21 A%
TL00 A, ENENRSSORNEIC LTERLR Lob, Ik, BHLE Ak (%11 cm,
WS llem) i, 4MF2EBO-HHBTEINT 5 LT LTHEWAALL, £HBEEOTICIZE 15em, 7
Edem Oy v —LELE, TNICREASVEIEBERRN O, L2588 - 7o REEER 2L T LT
BRAMCHGE U, BRHENDHE DRV E T3 v ZE P, 11 )] 18 H % T 121 BB AE T fo st
FEEIZ1EbASNE 5T,

B. ZEdAER— (ER—2)

BRI & O & 5 ISR BB A A TR HER A 1712 - 72,

@ 0~2°C (10 HIID, @ 0~2°C (20 U, @ 5°C (10 KD, @ 5°C (20 O, ® 10°C (10 H
[E)-=5°C (10 N[, ©® 35°C (3H5RD), @ 35°C (B M:ED, @ 35°C (10W:H), @ 40°C (10 43D,
40°C (30 43[11), @ 0~~2°C (3 ARY——10°C (10 AD—=0~2°C (3 AR, ® 0~2°C (3 H{ED



P ¥ HiFOLZHAKRICET 08 CNF) — Bl —

—+—10°C (20 Af)—0~2°C (3 AR, ® 0~2°C (3 AM)~—30°C (10 ARD—0~2°C (3 FED,
@ 0~2°C (3 AMD——30°C (20 BRI —0~2°C (3 [OE), @ 0~2°C (100 AED—%F4L (90 ARD,
) JEALER,

(IR 1965 4F 10 A 13 MBI SIRIE Lo A S & 5~10mm Db DA iviz, 25O
1130.1% 5 € 2 KT 30 MR RRE Lcos, FakitLizbox v,

BN E IS Petri MPICHIERA L& BRKEAN, TOLICHEES S, L &4 Rk
LTI = T2s

MLPLASED - PR BIR) B2 D o FHEsk (fF% Ll em, & 1lem) ic, Eo—Fn®R 42
LT LTHDRAAY, ROBEICHHBR— 1 ERALEIICEY +— a2 LE, KEANLTHEERNOR A
fitd £z LTS ChtskMomps, 17-24°C) Nickz,

ZOEHICLTI96645 A 20 B THELZSTH LN, CORBICBOTOHEENSOFRFIZ4ELE
S YEE ARAG/ECR i

VI fE R R

AKED b F=YyEFiCHd 20EEEE S 5 20T, IROERRBRETE - 720

A. E—1

1957 412 1 26 A, © A 70w 500 f5H0C 1 IR, BB Lo, HakiklLi F F=viiT2,
B UBIERE Q01h, THED) Lk 18cm ORMEKICIRIE L, RN ICE» S50 L Ao
MilEE LSem MIZWHI T, #HOPBIcEfL 2. WX E LTI OHE2 < 512,

ISR FIcH 50 BRI L, BE2 A 17 0 (TR 1.5m) [cZo FhofoL,
i 0~10°C @RHICHI DL, #H 7 AFOEMICHREDVLbOAKRD [IChid, EEELEELEHNS
BelcHT s, 3H198, ookt 15~20°C OH 7 RABHNICH LTRFE I ML, 3831
AT RSN DA T Lo

i3 Table 8, Plate 10, A ([Z/RT &Y, MUK (IHERR) FWInb X REFELTH2DITH
L, HKEIZEALRFET, IHEEREHICEC SOIUROARHORAD—mICELL, HEhoTic
RN EODDDVT W, ZNSORFKH oMMz OFRERL, KM -TRENLTIHA
T EARL, WEHENS S ERHEMITE ST,

545, COEICVELREN, AMOMMRI—HICEE L TOSH 1T b F= Y T2 L T,
16~20°C @ # 7 AENICANTREHSED L, OIFNGINT LT LR CRBICRYEL, RUELAHNS
Ao s s o &8 i L (Plate 10, B),

COC &S, KFOFERB TR ORVBETH S C LhibiroT,

B. #ig—2

% 9cm o Petri MUCHE 7cm OHPLEE (No. 2) 2 fe& L=, o)l 40 cc 2 AT 150
°C T 10 4 [EIVEATEE L, "RIDEBEAERK 30 cc BMA o, Petri MOMZH P LB Y+ HA4 BILEXR
Fc B L TE O AROREE () 6mm fillcll-2bd) 28&, 04/ Fa7 L& PMILT
JSHR Iz 25 MR T 21T & ~tc, AR EH 6 LY 0.1% R HKTHAHBREL, T0dH LB
BAKTHAKE LI SDERA O, #FR F Fev iz te—F=YER, EELE-bOL, HEEO
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Table 8. |} F= v Floud 5 K@ ORI
Pathogenicity of the fungus on Todo-fir seeds

& 3 AR H Total emergence

#F%5  Pot No. ‘ 1 ‘ 2 l 3
1% fi X Inoculated 14 1 i
% X Check 74 65 55

Table 9. F F=vbBLUAa—7 =y ORFICHT 2 ARBOE-REH 1)
Inoculation experiment with the fungus to seeds of Todo-fir and

Eastern white pine (river-bed sand)

Tl T F_E o ¥ Z pa
___ Tree species - Lfﬁ_ . Todo-fir Eastern white pine
s I 0 W N V Total| I 0 M I¥ V Total
EUE]E&G 4 x 11 1 3 20 24 24 23 23 24 118
jéjl-.lé]gklg 24 10 11 16 14 75 25 23 25 24 24 121

25 seeds/]1 petri dish.
Table 10. + F=YBIUA re~7=YOfTICHT5
AROHERHE (b F v iy L)
Inoculation experiment with the fungus to seeds of Todo-fir and

Eastern white pine (on surface soil of Todo-fir plantation)

Aﬂ-i ATFE R e Zbra—F=Y

Tree species I Todo-fir Eastern white pine
< b Y }
Pateiidich S . I I m W V Total|l I T M IV V Total
1 X s o g
Tnocvilatad TG g1 A@ i 57 24 24 24 23 25 120
élhjiikli 15, 8. 17 46 22 68 24 25 24 25 23 121

25 seeds/1 petri dish,

bOENENS MPFDEDL o7c0 CONilE 2. Eeners K2 H715 - 7o kG L2 b DTH B
6@ Petri 2 =—AET2DATI966 2 ] 17 A (G 84cm), HrhicH»wAALL, 60
AfiEoE FIChiEL, TE4H 18 HO ML 25°C oER ARt Lz, 5 A9 B, FIEMNHEA -
ERETHEEATL ~ e BB, NPOHLDHIZE Fx YR FOLEERNIZEDIE DN THIT -7,
fiid Table 9, 10 imid &b, b Fey iAo LTRIHREREDGA SN, 2 bo—7 w2
FAC LTRFREME R BD i oty b Fe v ORBHFEFICIBERDD S F D> & (Plate 2, A, Plate
3,0, BINBIEH, THEOERBEE LTI,

VIl FEEAROD b FYVEFANORAZS

BEFOLHT, AMOBELD MR b Fe v BTCER L0, Y0LHic LTHTA
MEALTOShE LGN, $Hb B, ALEHICE > TRELEBTFEShHSI|OML, choz



b F= Yy EFOLERIHCET 0% CNEF) — 63 =~

Right ; Cross section
Left ; Longitudinal section

Fig. 8 K@D b F=vliTH~DRALS
Process of penetration of the fungus (E-fungus) in Todo-fir seeds.

D LTHrmA @l L, SBUWHE2< - TS E8H, WEoRERLOPLEEREO~NEGEHLT
[ ARRBA LR Lo
i3 Fig. B IWRTEBDTHD. A, BAN N F=YHTOWM, B. BT LAl

LTORWICKIELTHEAPTAS K (BilKk) R4 5 L, EIHLOY ’}Fi‘&;itia“ﬁ@*’é%:ﬁ)h&ﬂah‘
Bo FEMTOMPHEIC E TRERRBALTONEY, C. HRABMEOELMRLEZICO A, I
L SFEFORTPMEIAT B, Fie, FNICHEOMNEAPLRALTVWAEALS S, BALLER
AR SN EOMT 2B KU TELTFLEOMY &2 WE LG LD, D. A, AFLNTEHNO
WARDITEILOARICEET 2 A0 5, BB IUTHMBA~DERABEC YD, BILO— 12 B
(Ant Werp Blue~Patent Blue) ICZE@G LI UME, E. DOICIEIL, TIHEESEICHRLHEA L,
HE ik L7105 (Plate 2, A), WHBHBHNOM AR Fremming KEHHRMTE Qe b, Ko |-
ORI T2Z2 LTS (Plate 3,E, F), F. £0# LIZWICFIES L UOFRO—BH0E LT
thag kb, FIFEAZLEIBEEINTLE S BHLIRIRFE (1 » 2 @) (Dasky Green-Blue) L7574,

X B EHLEE Ok

1957 7p & 1961 FFITH T TR WHIHD SR LK O, LT o oB R O
Mo, b RERCEARHEEEOME O, AMICHEOMESS L C Ehbh - f. 7D
5, AZTHAMORER (CCTRE-WELTEL) 0iEdh, ERAZTTFAUROBERETHS ESNT
Wik = Ay T4 Y Agrocybe tuberosa (P. Henning) Singer®71920 (z z Tz A-HE LTH ), Bk
DRERAMON (CCTRN—@&ELTHEL) OKHTHD

5 3 M OHMESEY] ST S 0WICEIE L, Bk EOMYEEIC 20 TR 2 1718 - 12

1. HHOEZOLE

LR 3IWOBFATERSNI-EE, B8XUY o4 BRAE FICER ST/ 0f#I3 Table 11,
Plate 2, D, Plate 7, A1~C3 IZRTEEDTH S

3 M OOV HTHEINSEEEOEmO AL RNCH D, BIFHFICKN LSS, Tabb, A—il
OWBEMHRARTE / I0ROHBT 0L, E—HRRRE~RBLELZL, OBV D
F1, N—HOWmMZCFRaTtHaoicshsiadd, o2 iV ohcKido<, £, @0t
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Table 11. 3 FEE DR OFF X
. Macroscopic appearance of sclerotium of the 3 allied fungi

TH TR S AL % BRI EICER S /i

A i i %R Sclerotium i i
3 . produced in Sclerotium produced on
Fungus Locality Todo-fir seed bed potato-sucrose agar
Surface is smooth, Dark The surface is covered by white
E-1 Grayish Olive, Brackish mycelium, Light Olive, Gray,
(3. _a;];._)l soEEDl mom Mouse Gray, Chamois, Warm-| Black in color. Inner part is
E—}:uihl '1‘1'3* Gl YubetsJu biff and Black in color. Orange-Cadmium Yellow, Maize
(Pathc% end (14/X '65) Inner part is Maize Yellow, | Yellow, and tissue is relatively
o "E?grai sy Buff-Yellow in color, giving | compact. Central portion is
diseas;e) £4 out bad smell of its own. flocculence, and Maize Yellow.
Tissue of the surface is

Black, and compact.

A Surface is smooth, Russet Unripe sclerotium is soft, and

(R= by xak) Bl Mars Brown. Inner part is white. ] Tissue of the matured

A s ans Katfsuiéma white, giving out smell of sclerotia is compact, surface is

(A % b (12 /‘(y’és) mashroom. Sclerotia are avelleheous, Bone Brown, and

(Pgﬁocy ¢ é’ Loz Z relatively large in size. Black. Inner part is white and
- Hewn,) Swic.) Light Buff.

N-i# %= P Surface is soft, and Hessian | Surface is white, and Russet

(B AST ) P'i’{k 75 Brown Black. Inner part is | in color. Inner part is milk-

N-fungus (non- (é lflxa'as) Hessian Brown, and Black, | white.

identified / giving bad smell of its

fungus) own.

Note : Refer to Plate 7, 8, 9.

Table 12. 3 WEAROTEE SMELORFR
Effect of temperature on mycelial growth of the 3 allied
fungl (on potato-sucrose agar, after 13 days)

fii B Temperature (°C) ‘ 0 ‘ 2 5 10 15
o T
Diam. of mycelial o + 10. 4 16.8 22,5
colony (mm) |
E - O < |
Gi R [ . H OBURE FA
° Appearance of colony = = —  |RTFE
E-fungus Maize Do.
(Yibetsu) Yellow
X DL T o _ || me
Discoloration of agar Grez 5 Do.
WOk m & 1 | =
Diam. of mycelial — — 11,4 28, 4 47.6
A-TH colony (mm) | S |
(I A i B | ReEEN me
A-fungus Appearance of colony fbasocs Do.
Katsuyama i TR A
Finiege K 0% N I N | Ere
Discoloration of agar LEATT
= — a I color
WO W %
Diam. of mycelial — — 11.2 56. 2 83.0
colony  (mm) | . _
iy TR Wite
o CIE AR i HEH /e il
Gt ) Appearance of colony i White, I flocose,
floccose produced
I(“‘p'f““gus ’ - - conidia
ifuka) |
%R O E @ . Bl | BEG~
Discoloration of agar - - Capucine 13 A5)
Bulf T,




b Fe YT OLTEAFICET 2015 M) g5 —

#, R&s, BREIKE-THHRINTE 225 NEOHIE (B 5~6mm DIF) ofa, AE0sTIEe
KBS 2PFRESIPT, 2ULT, 200 0MMMA—FIRICREL TV EMb 510, Kic
EEPBETHED, BBCNGIHDSI b, TEEEETLZL0ZA—H (Plate 2,E) 0a47T, o2
BWIZ2WTROVEREFREKESTOEL,

2. HEOEEEOLE

HHOMEED O DM LBEEZ N, Y4 e RRE LB 2EAORE S, RELOME
2T IE Lo, =03, Table 12, Plate 9, A, B, C icid&&h, E—gHid 0°C iwh\Th
DIELREL, 15~20°C TRIFEAREAEIL, 25°CTRAMICELEAHA, S5I30°C TREBF LR,
A—BIZ 5°C ThIhMRL, 20~25°C TR REFL, 35°C TR UM 7. N—HL B°CT
HhIhkEL, 15~25°CTEHOTIHKICEE L, 36°C TR MELEh -7 2B DT, E—H
IMERTFTTHHBMECRE L, REHRS 15~20°C L{ho 2 B~ TEOEENS 5. £z, Kk
FE—HEERFEMAS—FEEICLD, A—HEEENHLL LEBEESDPT VT EBED N,
ZLTEL, A—HMOMAKIKIRY F Y7242 v a b (Plate 8, B5), b 2 ioMAIicizzhi
b ohiih-i,

3. 3HEOF KT UVHTFICHT 5HEAEO LR

SHWO b+ F=yHFICHT 25 RIE RS 5 obic, ROFETHERRBRETE 1.

A. RERJEE

% 17 cm, E& dem OREKICHEOLED0,
101b. T 15 RAFERE L, 1963411 A 12 A, ch

20 25 ‘ 30 J 35 U )
" Al T LT pofskich FevEiTESg FOMEIL, hRBICE
19.3 + — — —i (FLiE), A—i (NEE), BXUN—8 &
) OB G91hAMEELELD) 2ThEhis
[ SN
=== =l ﬂ'i L/f;o
Do. White
Hpeskidsko FBIERE LR LESICKsLHictk
@f . = = BB AL, T OFFHLASET 196446 01 H
. AWM E D - o & T Lo
702 61.4 40. 4 = B %ﬁﬁd’%

Whie' | BE | BE| WSSO RIAL, BHEOMRM, BHOAS S
flat i ' 12 EIEDNTIHE Lo ©O8HIE Table 13 1c73 &
i [z M7 _ . i S

Do. Do. Do. B0, E—BEH S McEEEERL, BTRELCK

E6 o L B STHEEbN, LBcRABOBEEIERSNE, L

L, A—lid X ON—#7% 85 L RIZSEIIRE

@4 [@7E %ﬁﬁt?ﬂ 54 Bote ELICA—HIC2OWTOEMPAT Y8, BF

Do. Do. | floccose | VP e i) cid, MERICEESEOE S 30

B E~ ERICHERSMTOIIC bbb oY, MRSy

I, Rz | Rk | Rz E e .
%m?me Do, |Capucine| o BLTHY, HEREELAEZONIED T,

Buff.
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Table 13. E-, A-, N-3&® b ¥F= ity 2 R
Parasitism of E-, A- and N-fungus to Todo-fir seeds
g B e il Total
HiHas i % 3 4% B 7 8 ¥
RIAM : ;
o Total emergence 84 539, 87 .85 49 27 #4 35 37 38 376
(AEEAHNE) | EEERE
E-fungus No. of sclerotium L A o o T PR oL R 7
(Pathogene produced
of “Ezoraigan” i
: DRES e SIS ey "
disease) Diaﬁmeter of sclerotium AR 4 S0l S
(mm)
TR
o Total emergence 83 117 72 53 54 98 100 86 120 102 885
(2=oyx8y) WHIERE |
A-fungus No. of sclerotium (o - R I SRR SR - < R (¢ 1
(Agrocyb(ep produced
tuberosa (P.
: L ADP Ny e A A L, %
Henn.) Sing.)| {iimeter of sclerotium L e | ¢ s b
(mm)
= T AR
%\I@%K%ﬁ> Total emergence 131 129 133 144 113' 92 135 120 123 128 1308
N-fungus EL3A0E G
No, of sclerotium M o oo e or m oo O 0
produced
AR
éﬁhﬂgg Total emergence 75 102 133 94 117 95 106 102 125 142 1091
(Non-inocu- BIEIE R
lation) No. of sclerotium (0[O R S S [N RN O N 1 € 0
produced
X BB LRER

AR OFEEIREREORREL D, KRRNHIVANKEOHES, LEbo0glE ScBFERH0 £
HICEDLNIZOT, ThoOBEEHEABNIZOLD, EOXDUEHNRAHEOIEICHE LTS
TS B odIT, ROFEREITE - 7.

1. WEHEEER

WMBTICEOTABBRNDCARERELIRLY, EOXIICHETLTV hEE 50T, IROER
Aikdto, BRI S~ EED, HERANL Shhich - TH 15~20°C DRFERMFFTE b
FevBTcH LTRBIEA RS 2 2 LTy, —ERSRcs0ERENIC I 2T &,
ZOMEPSAEIR P PV ETIRAT AT NE0E 9. Led-T, HERBCI 2T LICLDIE
WOMETAERA P LT &z, JBrhickhNicBlLZds, P FeyEFCHLTRESEI M
MEtns, COZEEMALT, MTFORRER TS,

A, R

WHETHE Lo% 18cm OFEEsEE 150 KL, chood 5 90 shicl REKBCEEMTREL
Pt Smm A, 18650 4 BT OB, Lo 60 SkRMIEMOE L L, RBHCHEC
F 0 Lk Lic b Fe w4 300 fE 30 REEE L7z (10 3 29 F). C 415 @EkiZERO 1 BKREH



bRy T OZSEMNICE T B CNED = B7 —

MFEE LR LICE 5 L5 i1C, BEcHDA

30

1o b = ATHASE, HBICE-7c12H 1 A
g:::i-'ﬁhagmgﬁw";””onp OIS 6 8k, MEMK 48T O%10H
% ke, o T ’ o - BECTdhroMmomL, g (15~20°C)
T - % °© HIEBLTRISEL, 2OLIICLTE
£ S S, T SERERRD ML, B4 4 20
gj:: .g. ¥ Tl LTI » 720 5 19 S
ol e - OURORFAWERE LD, Theh

“:z- Te.,  OFHEEHLU Fig. 9 IR

i L S D I I e B. Gl

I Fig. 9 oW &R 51, MEHOb
Renisvlc: {9 ¢ Jlon-noclated D1t 3 AhIC HETRIBTERTRES
Tli:gr:trgcei%f};ijxi{'eili;ﬁo?iiée‘::ﬂiiﬁase SLEM RATHSHRePoRTEy
on Todo-fir seeds in soil. bht, —J, HEHHOFZ12 Apqc

Lo LR L, 2 A LACAhoAMCEL L, ANl s#ESETLTH 2L
EERLTWVA, 4 A LMETHE LT 2D, WHRFEARON 0% LOHRF Lihato,
2. BHEFENESHLUVLEHLONFELRERF

B OWEHTMTEEIC ST, RO S B XU &b o OF MLTERHIC RS 5 X 5 1Ic b
DT, chbOMEREN ST 2B RORBRENT -0

A, BRI

B (1mx10m) oS4, LY 30em 1< LK (+30em), FRICLEK (Oem),
S OMIEHEPS 10em i) FiFiX (=10ecm) @ 32L& L, HKEETHZ »7co IBFHI 1 m?2 7D
HENE 10 kg, WhiYe 100g, @Y YA 100g, WEkh ) 10g OFGT 1961 4 11 J 21 Micii Lz, &
LT, ZhoDRicLabhoTHRAEZEE-K Cm?) LT IORK Cm?) 22heh2RKY
S, FSICHERIZ2L, TO12REMK A m?, o1 2REEMK (1m?) &L, P F=Y
HTRAFELI A5 A 1m2 &y T0g [FiliLi, HERE LTI FY—Tho (LK 10g
A, HHERRKOPIE 10310 em? NICHil Lo

B. i # ¥k

TUE 6 A 10 BT K Orh i QR A& e 50X50em? Ho b F= o Jeiras, Wik, =
DREE, 12y FOOAHPDREICDOTHEETRE 10 HKOWEREROPR 5050 cm?, S
S5cm O-EAWY &Y, IXImm BO7 A4 T TR BHEELDMLTZORS S LHEREL
Foo #¥y FOKEF S 2 HNORENE L THBEETTE 72,

C. HRERASH

543 Table 14 jCvd & B0, EERKOEFAKE L b oMO KO HHHIKICIE~TAE -
THY, LEboAEh 2 LERHALTLMANSL LN, E, KOGSHTR —10cm KDOLEDH
SWORAELRFAT +30cm KOBHKRELEITRIFNTS - foo FHEREZLEHSHEVRED
FRPDEL, TOAEELCONTH, FEHEBEES NS 10
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Table 14, EBEEOWHE L, LEDOBELBAROTREICE KR TEY
Effect of the height of seed beds and the straw
covering upon the occurrence of the disease.
(1) WSRO RBEAR LSy FORES

Number of germinated seedlings and size of patch at seed bed in various heights

HW#&EM» oo E Height from surface
. W PR IR &K
ooy +30cm (High bed) 0cm (Level bed) —10cm (Low bed)
FEHARRL Sy FOR| FEHELRE |2y FOKR| RIFERE |y FOKE
Treatment Number of | = Number of |Z X Number of | X
germinated| Size of | germinated| Size of | germinated| Size of
seedling patch seedling patch seedling patch
(no.) (cm) (no.) (cm) (no.) (cm)
LebhbB Ifﬁg 1 126 69X 73 131 73X 73 60 74X 73
B lated I 152 62X 84 150 65X70 85 65X 72
Covering | ‘3%
with IEEREIX | 1 944 0 958 0 474 0
straw | Nonm-ino- | 11| 1 005 0 944 0 812 0
culated
[EER | 559 5758 248 64X70 349 57% 76
%jh lst‘;'ii“ i 319 59X 64 306 63X 66 196 62X 63
eck A
MR | 1 1,035 0 847 0 1,064 0
Non-ino- | 11 767 0 1,154 0 1,018 0
culated

Check : Non-covered with mulches,

(2) ABhTERShcEROMERES

Number and dimention of the sclerotium of the fungus formed in soil

5 owgE  Height from soil surface
I w IR IR B K
T " +30cm (High bed) Ocm (Level bed) —10cm (Low bed)
reatmen i | X X 5 - - 3 - X g’
akown FEDNS S ooy [BEDNE S mwow RIS
Hsnbes | iion (cm) | Number | on (cm) Numberi tion (cm)
Lehbtls Ié%ffllz 1 216 | 1~12(4.9) 152 | 1~10(4.5) 144 1~-9(4, 3)
Bl lated i 166 | 1~12(4.1) 165 | 1~12(4.5) 173 1~11(4.2)
Covering =
with HEEREX | 1 0 = 0 — 0 =
straw Non-ino- | 1 0 — 0 — 0 =
culated
Ii%i%’z 1 90 | 1~8 (3.9) 160 | 1~10(4.3) 157 1~9 (3.7)
éjh FE lated 1 152 | 1~11(3.7) 148 | 1~10(3.8) 123 1~8 (3.9)
ec
MR | g 0 — 0 — 0 —_
Non-ino- | 1 0 _ 0 - 0 =
culated

Note : ( ) mean value, Check : Non-covered with mulches.

20

A HESETEIL Fig. 10 IERT &80 TH 5,

% X D& ch DR 28,

BT OWRERE AT, WERAEHS 50 cm Y iz L (+50 cm X)), Hikii &R BYES I Lk
(Ocm K), BLCHFERAS 20em Hi) TR (—20em X) £5< 0, HEEOES EREHCOO
TilBR L1z,

ThoDEBH 1m, #x 0.5m &L, RorpyiSicesk (7% 18cm, #S 18cm) % 2 4>
MBRAT . RSB O LA —1cow, WIKICLVER L. choodkicy 27 v v 500 f5ikic



b F Y RO FHEAR I T 28 () =69, =

8o | % ;
il Snow-depth(em) ',-“\:‘L—-Wcm
I
60 - R e
50 L ﬁ' e Ocm
o L /:,"
30 | J‘,". \/_\ Remark : ———— High bed (+30c¢m),
@ %’ T | T ~ Level bed (0em),
i \ /,"I ——« — Low bed (—10cm)
200 \ w4 Fig. 10 HHEHEOWE, -HuRiE
0 f— ___:_" —— Snow-depth and freezing-depth
10k \'i:"-'-':;‘/,'ét; ---------- during the period of inoculation
49 - cm
5 Fr&?ﬁ%-)'\__z_ﬂom test at seedling bed in various
Fdepth (cm 5. .
30 3 e e heights
Dec. l Jan, I Feb. T Mar. I Apr.
1961 1962
Table 15. HFIKOS S BAFOTREICE KT
Effect of the height of seed beds upon the occurrence
of the disease.
Hi#E» 5 on X Height from surface
IR TR E IR
7t +50cm (High bed) 0cm (Level bed) —20cm (Low bed)
ML P DR e i AL DK sy EEABER
A B |2 S A ey (xx | FEEE | ey |35
Treatment Number Number/Dimen- 1\'thimb':rNumberDimen- l“f};mber1'\Tun"1<berDirnen-
of ger- | of tion of | . of tion of | ~ of tion of
iminatedsclero- [sclero- mg] rlatedsclero- sclero- rnginated sclero- |sclero-
seedlingtium  ftium | aalia tium  [tium cedli tium  |tium
| (mm) [Feeding (mm) [SeeCing (mm)
oM X Low e e
Iﬁowlated 116 2 1~5 33 11 2~16 40 13 2~~14
R X . .
Non-inozulated Hid Y 186 2 i 0 a

LR e, 14Kk Uic b F = v fil 7% 300 % 9" 26k L7c (196147 11 /1 9 B)o {ERRHUE 1960 4
9 Ji 13 FICEs TR B RARNR M TIREL, EREFELTRBOAREEE 5X5Ximm QR &ici-
fob OESKOHRIIC 5 HTEBAAK, COLICLTHLASHE, B 196245 1 30 HFRFEMSTEH
= TRHICEEETTIE - o
il Table 15 1CRd L 60, MR LHERANE LA S —20cm X, Ocm Kick
WTE L, FEERNEAREN -/ +50em KiIcBWTHiEhotc, ThEoAX S b2 Hickw
THEAKEL, BEHICBOTRNMN S Mot
FRRHEALE Ocm K, —20cm RicBW TR BHAED T LE/RL, +50em KigkTid
THAREL, BB LALbDEbTNTH -1,
3. RMTHRICRRA
MO TICEY 2MTIAN &K & DMFEE S L7100, KORBRETIE -,
A. RERFIE
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Table 16. I IR & AW FELE & DB
Effect of the period of melting snow upon the occurrence
* of the disease

# # X Inoculated MedERE X Non-inoculater

BT A o o BHOKREE| peqnr . MEOARES
Period of melting | JEXAR | M B M pineniion | JEHAM | B BB himention
snow (days) Number of | Number ST Number of | Number o

germinated| of sclero- | ;o germinated, of sclero- Him

seedling tium (mm) seedling tium (mm)

0 83 & 2~14(4.6) 191 0 0

10 77 7 2~13(5.0) 205 0 0

20 76 8 2~ 7(5.0) 192 o] 0

30 75 z 1~10(5. 1) 162 0 0

40 70 9 1~ 9(6.0) 130 0 0

50 61 12 1~ 8(4.2) 126 0 0

Note : () Mean value
Table 17. ;RO & i
Effect of the various soil upon the occurrene of the desease
N, of geeminated B RN, S e
+ o. of germinated . (Non-1)— (I) o. of sclerotium | o,
Soil seedling Ave.| = Non-L. produced in soil ps
1 | o | m X 100% 1| 0| m

TREL i o1 | 120 123| 111 6.7 1 0 0 0
Subsoil Non-L| 126 | 110| 121 119 B 0 0 0 0
oo I: 98 96 32 75 31,2 0 4 5 3
River sand Non-I.| 98| 120 110]| 109 ) 0 0 0 0
# &+ T 32| s7 39 43 o 10 17 5 11
Surface soil Non-1. 80 | 119 111 103 ? o] 0 0 0
ol L 1. 44| 26| 23| 3t s 8 | 11 9 9
Humus soil Non-1.| 102| 113]| 123 | 113 ) 0 0 0 0

Note : 1, $fi[X Inoculated, Non-I., flt{#Hli[X Non-inoculated.

% 18cm, & 9em OHTEBO LA E—IC oW THEEICEI VML, 19614E11 I8 HITk K=Y
HFZE2 1{GHH7AD 300 hifffi Lz w36 MARL, =0 Y40 18 MdAHORBEEERL, D
DA MEERR & LB ~7c, chomodi, 12 9 Hoeticilig Lz s 0RETHIcE LD
i,

MBI S TH G 60 HHOBEEZ 6 HicaBethrofolL, MRIcANTY » ARG
pUlcmb, BBCO LlidERE & T2 s & 212 LTHEWIAL, SclcUBTEBVR A ICHST
SHfz. TO®6 i (55 3 MM, 3HMHED F 210 i) L, WRICANTREYE S
BL, FEHOREAE it L,

B. HERRER

#ifdtid Table 161233 L&D, ERKIEZOTI S MHERKICHAREFEARDE L, 2R AB O
AWEAZALTED, fHRBHLTO e B H B EREARRE OBFRE, AESEL LRI L
WA QIR BB HIA HAL, AT LTV e b O S SN B S N S ORI
THMSRARZELAENOELLD, TOARXIRFICHTMBAEE bW - TRECE L-LLOD



b Ew Y EiFOA TS SR ONED TREl

B, BABEEOKEOEOHME Shhvieh, FUETEAXTERA SN -7T0

4. HHEOHEE RH
OO FREL, @, OHMOER L, @HELZREA LRR-L0 4 HxLmkicon, Ekick
DBREL, 5, BEEZTIOIDICE, BIE6 ARFHTES - 1 ECHEETE 10

#RIL Table 17 (cRTEEDT, @, @ THRERAUDEL, BHBREK, @ TODIRFABDYL
<o OTREAEK & LK DM T EHE , BRIBRE S D1 b -1,

Xl FHHSIEMIET 0T 5 iR

BEICE DR OBRERLEDL YT EN I iR DI, TAE F Fvy (Abies mariesii Mast.),
7% (A. veitchii Livor.), b+ F=y (A. mayriana Mivaze et Kuoo), 23 2 v # (Tsuga diversifolia
Masr.), # 7= (Larix leptolepis Gorvox), AF (Cryptomeria japonica D. Dox), v ;% (Cha-
maecyparis obtusa Sws. et Zucc.) @ 7 FFEOFEFIC DT RA T8 - 720

A BB

£ 18cm, #E 9cm OEICHBOLAEE—Ic2%, 101b, 30 4HBEL-Db 14EH-0T4EY
FF¥wy dg, ¥F<dg, FFww 3g, 2AVH 3g AFwY 3g A¥ 3g b/ F 2g% 191
11 1 8 RITHFE L7z SEEICOVTEHETOMEL, I 53 {HICA /+25 45 LUTHEE 5mm
MicW-feb D%, 1HHAD 5 M2 Lic, ED 0 3 it B & LIiclviz, 2h ook
T HIAA LR T S, B1962 6 J] 13 H, FHMTE S - R ICHBEZITE - 1o

Table 18, H(Hi O8I EMIFE TICHT 5 AR
Results of inoculation experiments with the fungus to

various coniferous seeds

$1 /T Coniferous seeds tested
b T
Trsatment AZ) vas brevlasvnhrey| A% | e/t
A m |A v. [Amm)|T.d Ty L. C 3 C..0o

Number of
germinated 27 61 53 109 112 232 14

K seedling
Number of

Inoculated sclerotium 9 14 12 5 5 1 0
Dimention of
sclerotium (mm) @9 [ 2=eF5: | $eelS 1~8 3~8 3 0
Number of
germinated 57 292 LZ7 194 219 234 12

WEFIK | seedling

. Number of

gﬁg;g:jo' sclerotium 0 0 0 2 0 g :
Dimention of
sclerotium (mm) U 0 o 0 0 0 0

Note : Period of test; Nov. 8, 1961~]Jun. 13, 1962
A. m.; Abies mariesii Mast., A. v.; Abies veitchii LiNpL.,
A. m, m.; Abies mayriana Miyase et Kuvo, T. d.; Tsuga diversifolic Masr.,
L. L. ; Larix leptolepis Goroox, C. j.; Cryptomeria japonica D. Dox,
C. o.; Chamaecyparis obtusa Sies. et Zucc.



o PRI 55 268 5

B. B

iy Table 18 (Cid & B TAEY P =Y, ¥7x, FFeviad (Abies|8), 24 H(Tsuga
B), BLTH I =y (Larix |[B) TREBHBEH SN, BATS PPy, ¥7CTHHLELbOBE
Dotce BFEULLHERBOTNbHENED OGN, ECvFx, bF=v, T4El bFeyQd
Abies [RD S DICE IR I NI,

XI EZZEBITEE

JEiEED b Ny BRI SR TR S, WIBICRE LB SELN ABIRE, W b ILHE O
thjif % (Pre-emergence damping-off) T AH LEAZ LN TV,

LirL, HEARANICE - THRNESNAETFOBEREITE N TE A bAHE, D/ ol
b T,

1957 4E45,  © O OUEETIE D SR OEMBRREINIOE & - bIig, AROUESME S,
B DML, ARORELEIEAD Sz EN, & SICHEMIC K BHIRIED bR S hic,

AROPHENMRBEO L C ARFEERICM SN, ZOREHMEHATS L DERHHCh & -T
VBT EDD, ERMAAFTE CEESEMMND 5 XD ICEZ 5N,

BRTTRAT 2HENMcE T 205ICR, SHEER © TEROWHRED, 12H T b HRDEN
(Rhacodium therryanum Tuuem.) OWEIFICIIF LN EHMENT D WHW A HHEHATERT
Hlcwicid, FIWEEMER T TLEBT LD 2R7EBBETH L LBV HETHRL, 0°C LT THRE
TARIE, EEVICEAE 0BFRONTEY, 205 bR ENMoRECERS 2WEls 2, 3
BEFSNTOLS, ARKHES oM TRIEL, METTHaRETAEHELE - THD, RBMIERT
b 0~3°C THADKENEDSNS,

AR E G - FABIESNTE S, HHS®IC X 5 Sclerotium sp. MEEHICHL SILTH
Do ARBZTTICA I £ 5 Erners?ic X D) s-fungus & LTHESNABICEDDTHULTO 4,
L LIRD 1, 2 OMICHEWTHEID S MHH b

745, Eeners KR A Fo—7 =y O FIOREHEEZRT EODNATOL S0, ABETIREHBH
WoNEhotc, ELFEREONRSERTRRBHT L LB TN SN, AETRIEMOERERS
LMRFEEI LI ENTELE LT, ,

Blodtb, wkithe ot TEOOMERS 245, 7+ 7 Ervers KE & AR G E—H
BELIZEDDTERE SO EEL 5N%, 183, Ervirs (1964) (12 OROTIR - AHIC20TIEAL
ATV,

1, AWHEREOEMRZ20T, BRYMWLE LIESL O, Mylitta sp3% & %102 Agrocybe
tuberosa (P. Henw.) Singer (F = A7 2240 LaGRI N Ebdb-70hl, TOROMAENRICE
STHABERCNSICHEY LT MM ohicani, $Hbb, Afit2=a2 2252 LI LER—
WHRICRIEL, TNOOMBIZIME LGNS 2T o RRZNALOTH 4. HEOHESICE-TZHD
DOREZID & SCENIOTH 205, —IHNICE L ZOFLICERAARC Lo iFERT~<TREHES
NEBODEFL TS, &HHNTAMNBERENTOROELE, OB Lchi, FFbAHIc
Sclerotium sp. % HTTH <,
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Explanation of plates

Plate 1

A, AFFEIRICE sTOE RNl b F= 2K
Todo-fir (Abies mayriana) seed bed affected heavily by the disease caused by
Selerotium sp. Photo. July 4, 1957, sown in the fall of 1956,
B. AEE (E-BD) o (D
Sclerotia of Sclerotivm sp. (E-fungus) collected from non-germinated Todo-fir seed
bed. (X 1)
C. A¥l k5
Barren areas affected by the disease.

Plate 2

A. ZEEMFICRS L b ey BT
Todo-fir seeds affected by the disease. The inner parts of the seeds are changed
to blue in colour (x 5).
B. ¥4 e RRE L oARNEHE (E-3) o ()
Mycelial colony of the causal fungus (E-fungus) on potato-sucrose agar (upper view).

C. L, CFi)
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Plate 3

Plate 5
A.

B.

b V=Y FTOALEH IS S0 ChED = Fhip=—

Ditto (Lower view).
¥ b S & RS e 3 RO it
Sclerotia of three allied fungi collected from Todo-fir seed bed.
- AZHIFERAE (E-H) Ok
Sclerotia of Sclerotium sp. (E-fungus).
gLy TB (A-H) Oty
Sclerotia of Agrocybe tuberosa P. Hexx. (A-fungus).
Ml ANIE (N-13) OEi
Sclerotia of unidentified fungus. (N-fungus).
HRLY TR TOEEEF /D
Fruit bodies and sclerotia ,of A. fuberosa P. Henn, (A-fungus) (X 1).

b F= oy R B S oA (E-H) OFig
Sclerotia of the causal fungus, Sclerotium sp. (E-fungus) produced on Todo-fir sced
bed (S : Sclerotium).

c EEPOARORESE P K= VT

Sclerotium of the causal fungus (E-fungus) and Todo-fir seed in affected seed-bed.

. KBOBATOEH TS b ¥ YT

Todo-fir seeds interweaved with hyphae of the causal fungus.

L b AREORER

Mycelia of the causal fungus, Sclerotium sp. (E-fungus) lying in soil (——: 20 p).

DR L  Fe T RoREOR R

Mycelia of the causal fungus, Sclerotinm sp. (E-fungus) invading in tissues of Todo-
fir seed (I—I: 100 ).

M 1

Ditto (|—1: 20 )

I A4 B IR B LT S AL A O b
Sclerotium of the causal fungus (E-fungus) produced on potato-sucrose agar.

B 1 S A

Microconidia of the causal fungus produced on potato-sucrose agar.

O lEE, Bk ESAERT

Mycelia and microconidia of the causal fungus on potato-sucrose agar (——/: 100 p).

B LB R BT s T S foihER Gl

Orange oil-drop secreted from old mycelia of the causal fungus (—— : 100 p).
. KEO 5 TR
Micro-conidiophores of the causal fungus (——: 30 ).

Uy A IR LOARBOMA CROBORA)

Large hyphae of the causal fungus on potato-sucrose agar (—|: 20 p).
[@ 1, GO OER)
Fine hyphae of the causal fungus on potato-sucrose agar (| ——[: 20 pn).
N (o) Aok il

Section of sclerotium of the causal fungus (E-fungus) ((— : 30 p).
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Plate 6

Plate 7
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Uy A B IERIEH Bk LR o b 0
“Fruchtkorper-Anlage” ? of the causal fungus, (E-fungus) produced on potato-sucrose

:

agar.

. AEOSERT

Microconidia of the causal fungus (—/ : 10 ).

AHBAORETICE TR OEY, v 4 2R, 211
Mycelial colonies of the causal fungus, Selerotium sp. (E-fungus), at various temper-

atures (on potato sucrose agar, after 21 days).
a3 0~3°C; B3 5°€: 01076, d;15°C; e 18°C, 1:20°C, g;25°C; h:i28°C

. MEPICBU 2 KEEAORE *

Myecelial growth of the causal fungus on potato-sucrose agar under snow.
Incubation period : a; 100days, b; 90days, c; 80days, d:70days,
e 60days, f; 50days.

. BRI Bic B U AARRORE S, 22°C, 16 AR

Myecelial colonies of the causal fungus (E-fungus) on various agar-media, after 15
days, at 22°C.
a ; Waxsman’s solution agar, b; Ricuarps’ solution agar,
¢ ; Czarex’s solution with dry yeast agar, d; Czarex's solution agar,
e; Saire’s soy agar, f; Bouillon agar, g; 2% sucrose agar,

h ; Potato-sucrose agar.

bE IES SRS N KR (), 2 ~A/Tsh (AW, MBAVIE (N-H)
Dz,
Comparison of the three allied fungi (E, A, and N-fungus) collected from Todo-fir
seed bed.
Al RO b F =y RN SR S e Kl (E-BD ORIl
Sclerotia of the causal fungus, Sclerotium sp. (E-fungus) collected from Todo-fir seed
bed (Yibetsu nursery).
A2 [\ L, O
Section of sclerotium of the causal fungus (E-fungus) (—— : 50 ).
A3 [, & 4 BROKEH IT B S A iR
Sclerotia of the causal fungus (E-fungus) produced on potato-sucrose agar.
Bl @iF#ioD b F= RS SRS s v s 227 (A-H) ©F /2 Ll
Fruit-bodies and sclerotia of Agrocybe tuberosa P. Hesw. (A-fungus) collected from
Todo-fir seed bed (Setose nursery).
B2. [, BEiEOMiE
Section of sclerotium of A. fuberosa P. Heny, (—— : 50 ).
B3. [y ¢4 2R FICBk S N,
Sclerotium of A. tuberosa P. Hexy. produced on potato-sucrose agar,
CL EH® b FIEFIRA S S FIRAUE, N-).
Sclerotia of N-fungus (unidentified fungus) collected from Todo-fir seed bed (Pifuka
nursery).
C2. [dL, MEOWhE



Plate 8

Plate 9
A.

b Fw T EEICB T A0 ChE) =2 R =

Section of sclerotium of N-fungus (——1: 200 n).
C3. [\, ¥+#A4BEAEH LICER SN,

Sclerotium of N-fungus produced on potato-sucrose agar.

Ad. Yy 4 R LICER SN E - OO M.
Section of sclerotium of the causal fungus, Scierotium sp. (E-fungus) produced on
potato-sucrose agar (—/: 100 p).

A5, ¥ a4 BHEREM LIRS e E-TEO L TH,

Microconidiophores of the causal fungus, Sclerotium sp. produced on potato-sucrose
agar (—: 100 p).
A6 Ak, HOadTE

Young nicroconidiophore of the causal fungus, Sclerotiuom sp. (E-fungus) (——: 20 p).
A7, A (E-FD) O/ N
Microconidia of the causal fungus, Sclerotium sp. (E-fungus) (——|: 10 p).

B4, ¥4 2ERE ETHERESNL =L 220 (A-H) OHEEOWIH,
Section of sclerotium of Agrocybe tuberosa P. Henn. (A-fungus) produced on potato-

sucrose agar ((—I: 100 p).
B5 [k, #=waszahrofboszivyazsyay (F tH)e

Clamp-connections on hyphae of A. fuberosa (Arrow : clamp-connection) (|—— : 50 ).
B6. 4wun2 s OTREKOEELOYAF VT LBFRT,

Cystidia and basidiospores on lamella of A. tuberosa (—— : 20 p) (Arrow : cystidia).

C4d ¥ ¢ A4 BREFEEH BTER SN N-H OO Wi

Section of sclerotium of unidentified fungus (N-fungus) produced on potato-sucrose
agar (I—1 : 100 p).
Ch. l, N-HOHA

Mycelia of unidentified fungus (N-fungus) produced on potato-sucrose agar (I—I:
50 ).

Conidia of unidentified fungus produced on potato-sucrose agar (——/: 100p).
C7. ML, N-BosrEmr
Ditto (——1|: 10 p).

A (E-H) OREELREEOME

Effect of temperatures on mycelial growth of Sclerotium sp. (E-fungus) on potato-
sucrose agar, after 13 days.

44 089G, 2280, i 570, d 108G, eilndE, 92006 3 25°C ‘hi B0°CE
Fwny T (A OFRE LS ORE

Effect of temperatures on mycelial growth of A. fuberosa (A-fungus) on potato-
sucrose agar, after 13 days.

as 076, b 1200 e hi30°C
C. FEAE (N-BH) ORE Lk s OBk

Effect of temperatures on mycelial growth of unidentified fungus (N-fungus) on
potato-sucrose agar, after 13 days.

asltE, b 250 it b 305,
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D. &M SR S F 2 2 T AU B D FE T Lk
Comparison of the growth of the causal fungus (E-fungus) from various localities.
a ; Itokushibetsu (No. 1), b; Okushunbetsu (No. 11), c¢; Shirataki (No. 51),
d ; Kamishihoro (No. 33), e; Nayoro (No. 51), f; Koshimizu (No. 37),
@ ; Yabetsu (No. 54), h; Shintoku (No. 31). Number ; Refer to Table 1, Fig. 1.

Plate 10
A. KM N V= fiTT T S HERTEER
Results of inoculation experiment with the causal fungus (E-fungus) to Todo-fir
seed, experiment period : Dec. 26, 1957~Mar. 31, '58.
B. 25°C TO I F= i T3 5 IR
Results of artificial infection of Todo-fir seeds with the causal fungus (E-fungus) at
25°C. Germination these seeds was regular and there was no evidence of disease.
C. #=A2T20 (A-1H) ORIMEETIE (X1
Sclerotium and fruit body of A. tuberosa (A-fungus).
D. E. G. H. [l, A-WOYAFT

Cystidia of A. tuberosa (|—| : 20 p).
F. [ll, A-HoBj
Basidiospore of A. tuberosa (I—I : 20 p).

Studies on ‘“‘“Ezo-raigan” Disease, Sclerotium
Germination-loss, of Todo-fir Seeds

Kaoru Ono®

Summary

“Ezo-raigan byo”#! of Todo-fir (Abies mayriana Mivase et Kupo) seeds, caused by Sclerotium
sp., was first observed in May 1957 in seed beds at Satsunai nursery of the Obihiro District
Forestry Office. Subsequently, a survey of the disease was conducted in many forest nurseries
in Hokkaido, the northern island of Japan. It has been found that the disease is widely
distributed throughout almost all parts of the island, except the southern districts.

The disease develops its characteristic symptoms in the autumn seed beds, namely, the
seeds that had been sown in the previous autumn are attacked by the fungus (Sclerotium sp.)
under snow, consequently many vacant areas sparsely spread here and there. There were
detected many small sclerotia (120 mm in diameter) of the fungus just under the soil
surface of each such vacant area. The colour of endosperms and embryos of Todo-fir seeds
infected by the fungus was changed to blue.

This organism is very similar to the fungus reported by Z. Epxers (1964) from Canada.

Morphological characteristics of the fungus. This fungus produces sclerotia, hyphae,

conidiophore, and microconidia, but we have not yet observed the development of fruiting

#*] The Japanese word “Ezo’" is the old name of Hokkaido island ; “raigan’, means sclerotia of Mililta
lapidescens Hor. ; and “byo’” means disease. Sclerotia of this fungus are like those of M. lapidescens
Hor.
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hodies of the fungus from sclerotia.

Sclerotia : Numerous sclerotia of the fungus were produced on the ground under snow,
and these we sometimes developed on potato-sucrose agar in culture tube. The former are
globose or irregular in form, 1~23 mm in width, although the commonest size was 46 mm.
The surface of fresh sclerotia formed on the ground is smooth, but is frequently covered by
grayish hyphae on the surface. The inner part of matured sclerotia is maize-yellow to pale
orange-yellow, giving out a bad smell of its own, and by the microscopical observation, the
tissue of surface is black and compact. The latter, on potato-sucrose agar, are at first small,
white, and they increase gradually in size ; the colour of the inner part of them is deeper
than those of sclerotia produced in the field.

Hyphae : Shape of the vegitative hyphae on culture media are the big and the fine hyphae.
The former is 1223 p in diameter, and contain many yellow oil drops. The latter is 4,5~
6.4 p in diameter. Clamp-connection are not seen in either kind of hyphae. Angle of the
branching of the hyphae is an acute or right angle, and anastomosis of those is observed
occurring very frequently. When the hyphae have matured, big oil drops have been produced
on the surface of it.

Microconidia : The causal fungus produced microconidia abundantly on potato sucrose
agar. The conidia measure 4.5~9,0x3.4~3.9 p, and was sesame-shape, rounded at one end
and more or less conical at the other, and gourd-shaped are occasionally found. These are
produced from the terminal cell of the conidiophore, and do not germinate.

Cultural characteristics of the fungus. The writer carried out some cultural experiments
on various culture media, and found from the results of the experiments that growth of the
colony is very good on Czarex’s solution with dry yeast agar, but much less so on Czaprx’s
solution agar, bouillon agar and 2 per cent sucrose agar. The pigmentation of the agar-medium
is very deep on potato sucrose agar and Saito’s soy agar, but no discolouration is observed on
Waksmax’s agar, Ricuarps’ agar, Czarex’s solution with dry yeast agar, and bouillon agar. The
conidial production was well found on Richarns’ agar, and potato sucrose agar, but sparse on
Czarex’s solution agar, Waksman's agar and 2 per cent sucrose agar. On the other hand,
sclerotial production was well observed on potato sucrose agar, and a few found on Czarex’s
solution agar and Sarro’s soy agar.

Effect of temperature upon the mycelial growth. As mentioned above, cultures of this
fungus appeared as the big hyphae like a spider’s web, and the fine one like white cotton.
The former tended to grow with relative rapidity from the inoculum, while the latter grew
more slowly. The big hyphae grow at temperatures ranging from 0~3°C to 20°C, and
favorably at 10~-15°C, but no growth is observed at 25°C. On the other hand, the fine hyphae
grow favorably at the temperatures ranging from 15 to 20°C, and slightly at 0~3°C, 28°C,
and 30°C, but no growth is observed at 35°C.

Inoculation experiment. In order to make clear the pathogenicity of this fungus in ques-
tion, artificial inoculation experiments were carried out on Todo-fir seeds under snow. The
results of the experiment showed that in the non-inoculated pots germination was regular,
while in the inoculated pots almost all Todo-fir seeds had not germinated. On the surface of
soil in the inoculated pots, numerous web-like hyphae were formed in a network. The colour
of endosperms of the infected seeds was changed to blue. From the non-germinated seeds

the causal fungus (Sclerotinm sp.) was consistently reisolated, and there was evidence of
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pathogeny. On the other hand, the results of artificial infection of Todo-fir seeds with the
fungus at 25°C was that germination of these seeds was regular, and there was no evidence
of disease. From this, it is concluded that this fungus was not able to attack Todo-fir seeds
under condition of high temperature, such as 25°C. Consequently, the spring-sowing of Todo-
fir seeds may be the most effective method to escape from the disease.

Allied fungi. From the results of the general survey carried out all over Hokkaido from
1957 to 1961, it was discovered that three species of sclerotium produced in the autumn Todo-
fir seed beds, namely, the sclerotium of Sclerotium sp. (E-fungus); of Agrocybe tuberosa P. Hexn.
(A-fungus); and of the nondescribed fungus (N-fungus). The points of identification of these
sclerotia are colour and smell of inner part of sclerotia : the inner part of sclerotia of A-fungus
is white, giving out smell of mushroom. The sclerotia are relatively large in size. Those of
E-fungus is maize yellow~bulff-yellow in colour, giving out bad smell of its own. And, those
of N-fungus is hessian brown~black in colour, giving out smell of its own. The hyphae of
A-fungus have clamp-connections, but are not seen in hyphae of the other two fungi. An
optimum temperature for the growth of E-fungus is lower than that of both A-and N-fungus.
A part of the agar media of E-fungus changed to blue in colour, and when the mycelium of
A-fungus matured, sclerotia easily produced on the surface of it.

Process of development of the disease under snow. In order to ascertain the spread of the
disease under snow, the test was carried out. The number of germinated seedlings in the
inoculated pots showed a slow decrease from the middle of December, and subsequently, the
germination-loss increased greatly from the beginning of February.

Effect of height of seed beds, and of mulches on the development of this disease. Height
of seed beds were regulated at 30 cm above the ground level (+30cm), at the surface of the
land (O cm), and in the depth of 10 cm under the soil surface (—10cm), respectively. The
experiments were carried out by the randomized block of 2 times repeat, one block was
covered with mulches (rice straw), and the other was the check (non-covered with mulches).
Furthermore, each block was divided into two plots, viz., inoculated plot and non-inoculated
one. The results of the experiment are summarized in Table 14. From Table 14, it is clear
that the number of germination in the plois covered with mulches was smaller than that of
plots without mulching, and the number of sclerotium of the fungus in the mulched plots was
more produced than that of others. This disease occurred more seriously on level (0cm) and
low (—10cm) seedling beds than on high (+30cm) beds. In the non-inoculated control plots,
germination was regular, and there was no evidence of disease.

Inoculation experiment with the causal fungus to several tree seeds. Seeds of the following
seven tree species were tested in this inoculation experiment : (1) Abies mariesii Masr. (@)
A. veitchii Lioi., (3) A. mayriana Mivase et Kuvo, (4) Tsuga diversifolic Mast., (5) Larix
leptolepis Gorvow, (6) Cryptomeria japonica D. Dow, (7) Chamaecyparis obtusa Size. et Zuce. Results
of the experiment are summarized in Table 18. Abies spp., Tsuga sp. and Larix sp. are very
susceptible, and among them, Abies mayriana Miwvase et Kuoo and A. veitchii LinoL. were

especially very susceptible to this disease so far as this experiment is concerned.
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