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Kimizo Kitajima : Researches on the Discolorations of Logs of

Lagus crenala Blume caused by  Endoconidiophora

Bunae n. sp. and on its Preventive Method,
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b ORI —FIKE =R E G T % b0 H 2 ¢ &iE Hedgeock, Miinch, Lagerberg, Lendberg
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BET 2 b0 LTHDEHOMEHKZE 2 0 X ) RFICHEZE LT T IS5 & & 3HoRE %
i BT 5 bIEREEE T 2 HEOBED — R o3 U { R L CI o 28l kB T % &
I HOIFRT RO E R L TRIEOISFFE L (MMELBCAEB ORI 2 BEHEMA T,
KB > TR ORI RO Y B Lo AR 2281 7 LEEOFE i BIE % 27
BEATL b, 7T ORAECETE ST 2 & TRRICRBD 0 e WBE To WBE TR



8 eI B =1 H B
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Number of cilia in fringe
Bi A A B (M BF A AR B (RS BT A A N | MEB) B B AR BL B W M (& 2 B
No. of gﬁ; No.| No. of gﬁi) No. | No. of Cc?lii No.| No. of %12{13 No. Racxu;’g? Xlgg’:eagi;g(ei;ﬁ)
7 3 s A 15 9 21 1
8 10 12 9 16 1. — 7—21 10
9 11 13 1 iy 2 —
10 18 14. 7 18 1
P koin (MBI EARRIRD TRER L TL R TAZE X 20 ALET230D5 b,
By E &% 10—11 472 2 & LI TARETIEROF T 2B RBICRT IO AN} EE T30
ERTALRY . RCHFRIIEDE S THEXOHER, BORIHFHEL 57 EROL Lo
W £ 0o E 2
Length of cilia
ABTEE gPEA sEEE sEEA R AR Gl S
Length No. Tength No.| Length |No.| Length |No.| Range | %) 1 MOt qpeq
10.5 { 5 21.0 21 31..5 14 42.0 4
12.0 I 4 22.5 55 33.0 23 45.0 19
138.5 9 24.0 26 34.5 24 46.5 6
: 10.5—63.0 27.0 478
15.0 ‘ 21 25.5 g 36.0 17 48.0 2
16.5 14 27.0 61 87.5 5 Bb2:5 1
18.0 13 28.5 12 39.0 2 '54.0 1
19.5 28 30.0 BT 40.5 b 63.0 1

BRI MBS & 1% 1050 BEd 63.0¢ & 203 RO TARES by KR
T 2108 PSR O b DI B L E DM L o
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Diameter of perithecia
e e e A e " R w e w
Source | Dia.’ | No.| Dia. [No.| Dia. |No.| Dia. [No.| Range | Vo of the [, pagnred
1044 1| 139.2 6 174.01 15 | 208.8 6 \
1134 2| 147.9 14 | 182.7 12 | 217.5 1 | 10428 156.6 150
7+ H
121.8/ 10 | 156.6 23 | 191.4! 15 | 934.9 1
& 1305 9 | 165.8 7 | 200.1 7 | 243.6 1
ﬁ‘gﬁg 70.8 —266.7 175.8 100
TEROHEDODEZ
Length of the necks of perithecia
wamp| & x| mb| s s [mw] e s [muwom| K2R g e g
Source LengE(FIL) No. Lenggi) No. Lengt% No. Rang(:) Oibg\’::u;::ft No. measured
3045 1 | 387.1| 11 | 495.5| 4 |
313.2| 2 | 4045| 12 | 504.6| 3
S| 829 5 | 4219| 12 | 5133 3 |
330.6| 4 | 435.0| 16 | 525.0| 4 |3045.600.0  435.0 150
339.3 2 452.4 5 548.1 2
348.0| 6 461.1| 6 577.0 | 1 ‘
365.4| 5 | 479.1| 5 | 582.9| 3 ‘
. 3741 5 | 487.2| 3 | €09.0| 1 |
L - ‘
EHZ% 803626 490.7 100
ERECFE T FREROELT 104.4—243.6¢ OFEE EZH T 5 b HORE DL E L DL 156.6¢

DI LTZNE ATIEEERCHEEE Nied b O TWZTHE 2/ 2530 E bR

BFy RCEHOES Y RER LT 304.5—609.0¢ ¥ H T2 % 435.00 MAEHET 3 kix bl

EL, ATEE

OEED 3 A EETZID LB Lo
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TELCTHERT

FHEO LR ECE S MNE o B LR R CEEoE X 12 BkE

A0 T TEERNCEZ MK S 25 b —IRCAEEO TR 33 2T
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FHER 7 RN 2 35Ai s HRAUASR L C Ml B e FRE T OIS R A LA 5 b 0 & ¥ FREI
Ty #iE Lokt UCEERIE RS by KT 5 it Ao i B4 5 — i@ L
CELTREH B s e b, — MR X 025 B L s ome i L %, H
M Lcdmth, NECE 2—3 Mol 3o Wik 2.256—4.350 722 bR WEE 2 b0
i 3.00p &, REZE 3.90—480p MAEET S BIRVEEmAR S b0k 450¢ &9, AT
HHERCBRE D N5 b0 bHORIEA E BT 2 i) Fo RicHLTHEIRT 100 i
H& oWk OES 2EN L 51 2 25T Lo
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Length and width of ascospores

AR | & 2 | M| e W PaiUk | kG [mm @ | Rg AW
Source Lengt%p') No. | Range ;;1&1;323( Width 5 No. Range a;cl}(fmlc?;?f
3.90 2 2.95 2
420 | 17 2.55 3
4.35 8 |3.90—4.80 4.50 2.70 | 15 | 2.25-4.35 3.00
450 | 51 2.85 | 18
> > #| 465 | 13 3.00 | 42
4.80 9 3.15 4
3.30 8
3.75 6
.35 2
f:;’%fg | = | so—m0| O =0 e 2.9—4.0 3.0

PLEGEER L 7e 2 2300 { AR OB O ER A G FEOM T X VBT 2 & & 1%, w7 ik
ORI L Te 25O L, THEFh O Endoconidiophore JBCHBT 20 0% 20 L1t
BEREIZINY &0 TSR IHEN T Ceratostomella JBEEIE 2 % Olc LT, 3
OHE I BTk Ceratostomella IdTiL, HoOSAERTIACE LT Graphium )3, Cladosporia
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LEOMEHEEE L CTRL Ty SO —Wc TDBKE B 2 2 NARTEHEELS Y,
Endoconidiophora TR B THET 2 & LITy DB 1 CRIBRIIC HANE 2 2 W)
DT B E BT Lo

IV.  Budoconidiophora W (\ZF$ % WAL D W45

Endoconidiophora FICHHEL LTy A O MHICHIRS 2 Ceralostomella THCH LTIk, B
A5 Tk 1878—1882 45 R. Hartig IL(15,16)0@F5e A8 Winter K (1887), Hedgeook
F%(18,19)(1906), Miineh Fe.(42)(1907,1908), C.RumboldF&. (56,57,58,59.)( 1911,1929,1930,1931.),
Walter L. [t (68) (1932), Lagerberg.T., Lundberg. (., and Melin E. F(34) (1927) F:n4th
Z U Russia, Seandinavia JTHiic $ BFREIEMOBEED 2 b AFRCHT L HIFK (260, FHITT
(46,47,48,49,50) 5 YUARIE(66) » IR K(25)EOBIIEHAE DI » WD THMT 2k K
W32 LY Endoconidiophora B d Bkt 1907 4= Minch FT2sZi & Al2e LLIARA
4F (193D) IL B BiEA K sty BB L 725 &7 Lo

AHE LT Ceratostomella B & LTI N722 b DAY Las 1907 45 Minch F(42)23%%
HHEICAT, £y P, =Y OFRFERKICHE L TR LI,  Ceratostomella, Ehic
SO MR L D INT 25T 2 MBI B ERICAK 2 b 0y BD D MAED AT 2K + 2 & 0 %
Ceratostomella, BT X D 51 EBEL T M8 LTy Endoconidiophora 7% F B & ARE L
Endoconidiophora coerulescense n. sp. 7% 1 (HO PR ke b o i LT Sace. [ (60)
DEH R BCRTZNETDR L) o A2 HOBEE ORI Minch Ko 1k ik
FEID LM Lo 2RIk 1934 42 Melin E. Ftr Nannfeldt J. A. FiE (40) @42
Ceratostomella & LCIRIRIE L 7e 2 SO FHEIEC R LTy 1919 4 H. P. Sydow Ko g
%% Ophiostoma 75 3 JB 4% FEF Ly ZUARE B & 19074 Miinch Fe2s A58 L7z 3 Endoconidiophora
B EoMicAT biEe 7 2 BAE R LiE k& LT wisco  Ceratostomella  F ok
Endoconidiophore & %845 LC Ophiostoma LHEL TRM v 7 OFEE L BT B RRE A L
720 o MEIRR —FHIC T Ophiostoma adiposum, O. coerulescens, O. fimbriatum, O. paradozum
D 4 WERMOR LR » RAERT R LT MEOSERT & BRe & L o REpRK
LR BEEEH L7 o 1935 4 Davidson Ross W. IX (55) A IR 2 Sk st
ok gk Lt 2B OB RO E TR L 72 ) o KIZ DT Minch KO SFHCHEN,
WRNERTERET 5 C & B ERE bes Coratostomella fimbriata, (Ell et Hals) Elliot.
C. adiposum (Bulter) Sartoris, C. paradoza (De Seynes) Dade ¥k Jx Endoconidiophora
BiciRA LTk 2 Endoconidiophora fimbriata (Ell et Hals) n. comb., E. adiposa (Butler) n.
comb., E. paradoza n. comb. uid HOKIE Ceratostomella moniliformis Hedge. 1A THMNA
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S OB L BT B 3 LT 2 sk o b b <A Lo b HNAMe L T8 X
bﬁn@ﬂm@hﬂmeﬁﬁkﬂTém%ﬁk@KQMT%@éom&ﬁu% R (o k0 A
SR T 2 2RO BB EF LTk 28 L 80 Fo

2K 1,000 w2
10. 7y %y ingermmi(T 1 DR R RE RS

RO TEE 12 FUTIc LTI 5 H AN TP B B LRt & 25 % b3k &
TR B R O TRER I Ay O TR B R 5 D ORI BT B 2 E 5%, FGHHL
e BAEMO TRER OWR TR 72 D o IO ZREIAAH ol B 5 My Ferhdermi oo T4
BICHET BRSO 5 MR 0 BT 5 G AR IRIEO® L S MR D & F0 MHREICRE R
REOBHE ¥ D T LTS AR

1L BdmEmER (3 L s 1RO B W)

BMAOEEE D TR LM EREIC, HOE b e P (e b Uk & S X )
W5 &8RRI X ) R B G e L HORE o e L TR & i
BT B ORI T Do 1 LCHTHER Y OCITT L 7 % B B T 2 (o % 2
Lo ESHIC ISR O TR e VD 0 MIERHRIC I L & M8 Bl F

WA e WA 25g 2K 1,000g |2 ANK L WEREH L
12, st (SRF 208 SRRemachisy )

kOB IR R e L TR OB 3R L, Ibo a8h ke i 1Bl i+ 2
oimﬁmﬁkt‘EOE%Oﬁ%%ﬁ@mi%m&%EMﬁk?o&ﬁiﬁm#fiwﬁ
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24 O OE R B R E S BETEBR

(/\71:/ 6g, k> 1YV Va lg, J=iVekK

13, ~ 1 = RAEEMA G CETRIEI 2 5 2 4g, yrwa—2 bg & 500g HiEHLT:

5.)

THBAOTEE M 2 LAt LTSS o KA 7n 28 higkk e dsE L, W% 3 nHikcLT
ZLOBETREROW A RO o Jentt 20 ORI ERES & L TRER OIS kﬁ%&%(.
M35 e Zs R R IR L Ci (e B D o

s o8 ML T 3% JERFO I % i E 2
1. BRI (L SR S o w e e )

FE RSP ERR I E T 5 e 20 HAAN RS e % b O M TREDERSMC B B O T
WERELET 2 2 BWOTFIER T (ED b by ﬂ@ﬁﬁﬂ@%ﬁ&Abk%ﬁ@&&oﬁA
IRAEE R KD o ,

VLVRGE L7e Basin < 14 flio ATURRGEIL A BH Ol b A7 5 b O ABHTHER
ek (190D Jetk (2 90Dy JOERSS s RIGARIE (1 4D vk (2 81D, BB = 4 4 v BRI
HREZ Y ) T 1A ERREEC LT BEBEHC LTl FERORE AT #bD
Do BRIC 7' A A v HERIGTHIDEE RN R 2 LTy ZCERBREZ ) € ) v IS
LEFACKOBEE AR S LT 200 E RBkS 5 L&D &, 1 LTHRO SRR
FICK AT RA 2 B bR EI LTIR VAR5 BEE R T L D, SRS
TR R O B R RERINEIEC LT, AMERCR T IBA E P RO AT & b
W e BEEEMRIEL D o
R T 2 vk e NTIEO N, ikt 5 Ceratostmelle sp. 3T ERMERIEEL e
BCHE % 529 2 Ak b iR @k Ll SR et (v L s 20 &y RO (fraphivn
sp. DEFOWEIC T E 7 2 W FH Rz L2 & & Wb 7e Yy Bid OnE PR
T F IR E R B L % 3 OB Z R TR T 2 108 La Mok ) &9,

B. @ % K F O

Kic b FROPRBEFIL ] Lcifn 10 42 8 24 HEERELIA4E 10 H 5 B (43 BHiR)
CHOBEFEREZ LY o

1. Knop I (K 1,000g, ffiE@fi/k Ca(NOs): 1g, #hfg+ MgSOs 0.25g, fhfEsns
KNO; 0.25g, B 1 Jmi. KHoPOs 0.25 g, Ffb8Em)

W Fh A EEEE e SR EIL OB (DR Z R ik B e

2. Richards g (OK 1,000g, #ifikii1: MgSO« 25g, [BERMNE 10g, BEe 1 JpE
KH:POs 5g, iEHE 50 g)

EFRELETEE T 2045 LT Koop KikE B2 2075 LESEEOBE D 2 Lo



N

T FIWAMBOORNE T2 Fa=54 4747~ RTZNDEEAYILICERT 2H% 25

3. Peffor JLix (Jk 1,000 g, A1 MgS0s 25, B4k 1 Jni. KH.PO, bg, Jikk 50¢g,
AT » = =+ NHLNOs 10gr, Al FeSOs 555)

R OBEF T ILBIN IR c LTI 2 K7 2 FI (IR O EFBL R TR T 2 S A5 e ik T L
TR LI 2SR R 35 4R L F, T L COHERIT S vickd (T MERTIEMhe 2
Bl D L TFEROWRIT A ZNEFRD T,

4, Currie [ejg (k1,000 g, FR 1+ MaSOy 0.25 g, Biie 1 . KH.PO, 1 ¢, JEpE 150 g,
TR 7 v ==+ NH4NOs 2.5g)

Pefler KD GA & U WAk IR LCRER 2O E & In T o ERT 125
ez ilice

5, Crapeck UK Ok 1,000 g, Mgt MgSO, 0.25¢, JEHE 30 g, #ifR FeS0.0.01g,
e 2 nE K.HAPOs 1g, Bafkinm KOl 0.5 g, e ;iE NaNOs 2¢)

BRI B BRIk O KANRE O L & SN F e 2% 3 % b I L CHEm S s T 1
P LTt T o BHEZERIR D Fo

PR o X 0 1 2 83 A Knop X, Richards [RIC 13744 E 88 & 512 2 & Crapeck
RIFBRICR T2 37 L Peffer K0 Currie ROIFEFH I S MG CBE T 2 2580 %
Vo M LCASMEOEFELICN TIIEHRBNEP LT LT { RPEMEETE X 28,
X U BB BRI R Tn BRSO T AR 1 C b TTRE R 2 € & onT DO Do

VIIL AWoO#T L L Ok

AR AT F AR R CEAET2FET 4,50 AEX Y 9 BORICE Y AFRLCHT
BRREETI DL 0N E U CAREOE T CE T 2 R F HE L ZBERRD 2XE O
BAFGLGEOBEOHBEA Y ME T 2 Lc R TR RV EELR 2 T &7 2 2 L CBMERE
B, \REFEEE, BHEERRITIELY MU/ 2 R TEELEC X V) Eldc X ) FiEo
B 4 ARESRECHEE LR 2 ECHRTEZLT 2 2 HoBSERH) TzhiFHL
THORNE R L CRECH T 2B EOMEEHEE Lich o

fii# iR IR BBMENH 1213 25°C. WAHTINT B AR B T LK L THED
AP~ RILOBEHBIMT B U ME BRAA 2 40T 2 BT ), XAROR P YT EWHEOHE

Y RL—OFREIERBE LIS L LEERT,



26 G T =4 R
5 1 BB M IERIEAIE Soy-agar.
i} ; (€ i)
OB OB Temperature, C.
Experiment
No. 4° 122 20° 26° 317 35°
(em) (em) (em) (em) (em) (em)
—_ 14.0 42.0 84.0 65.0 —
;5; 1 E 14.6 51.5 85.0 60.1 =
— 15.0 48.5 85.6 64.6 —_
— 15.0 57.5 81.5 60.1 —
£ o2 | — 17.0 54.0 83.7 61.5 —
= 17.0 54.0 85.0 62.0 —_
—_ 14.0 51.0 84.7 58.0 —
# 3 [n) — 14.0 51.0 82.5 59.3 —
—_— 15.2 51.5 81.7 57.8 —
S ki) — 15.2 51.2 83.7 60.93 —
5 2 B JSEEIERINIRIE Potato-agar.
' ik BE (5% i)
BT S Temperature, C.
Experiment |[———
No. 4° 198 20° 26° 30° 35°
(em (em) (cm) (cm) (em) (em)
— 36.0 52.2 87.0 53.0 —
13 1 i} —_ 36.2 52.0 86.0 47.0 e
— 37.0 55.0 86.0 ASHH —
—_ 38.0 56.5 86.0 52.3 —
% 2 [a] — 40.0 59.0 86.4 56.1 —
—_ 40.0 57.9 87.2 55.7 —
—_ 41.0 55.0 87.5 54.9 —
-3 3 ] e 40.2 57.0 87.5 556.8 o
s 40.38 56.0 87.4 56.0 -
R # — 38.74 55.56 86.77 53.75 —_




7 FHABBOORHEL BT = > Fa =574 # 7 3 - ROZODBA 1112 BT T2

# 3 #Hp  AZIERWMEIE
Carrot-agar.
i 13 € Ji5p)
ok I B Temperature, C.
Experiment =
No. T 122 20° 26° 30° 35°
(cm) (em) (em) (cm) (em) (em)
— 41.1 J 66.5 92.5 5.1 —
01 i = 411 66.0 99.0 57.0 =
3 - 43.9 66.7 97.0 S| e
— 40.9 65.0 97.3 57.0 —
i 2 i) — 43.0 66.0 97.0 54.1 —
—_ 42.9 65.5 101.2 53.2 -
— 42.0 64.0 97.1 50.0 -
B 3 e 43.9 66.9 98.2 53.2 -
—_ 43.0 67.0 97.8 55.0 —_—
7 ¥ - 12.4 65.95 97.45 54.57 —
100
) e R i B
80— —| - |- - W SRR B 7__;Af\Q, = e
% 901 S| [ | A A BEERNY ,
70 ) g a7 a N
. P P
A A ,—// v
= N
50 L ’%’?: = // \\\
E%—) ///-%ég@ By / \:\
?'540‘" o g FIGe ’@?S' B TT T\ Fin
z e A
% - —AA T 3 T T TN
1% . /\f@ J
520__, / 0 50 o 1 S5 S A, e
; /| 1
4 L+
10 Z [ e T PO
7
il
5t 12° 20 26° 30° 35"

E (RR)



28 LR £ =FH B

VI EOEERHR & thii & DIClR T R om Lo B1 b AR EERCH: Uie 2 58RIE O
AR ) CHRECCHT 2R IE B 2R 3 L8 b —Mic 5°C. R R TR EFE T 5 b, 12°C.
MR X DR AR Ly 20°C. HBELIC ACRE S RAF & 7 b Tl 26°C. Aibhic R cdto
BHOREHICEL, 30C. CRTY RIFAZETE 2T LMD, 35°C. Kt crEoHETER
(IR D EFBOTY o T L TEOT Minch K% Ceratostomella pini, C. picea, C. coerulea,
Endoconidiophora coerulescens ¥ % M EEOBIR L B L 7e RS- HNIZ,  Endoconidio-
phore IHIE X D bEEMHECHATEEFL, G 7C kRNTIMBRIBEEFERTHLo
M LGl L T2 e RET 2T LB 32 by KillcidT 20-25C. offficd 2T & &
i b o N. O. Howard JGI%—fic i o &g £ Mo R 26.6'—29.0C. OMCRTRIFE S
BEYLT T EWEE Y o RelEM, IWNMED Ceratostomella pini, C. piceae Bk C. ips
O 3HOBHICHT 5 HIEE 5 <, fi—=F @ 6C. R TRE(ETE T2 LIEFHSE
€ LTy 10C. AR THLBRBARE S b, 15°C. IciET 5 & SR &acBEETRL D, 2U°C.
Lxh#s Ly 85°C iERIIMUOBFTE 20 RBEAR LRI Lo KICTFFRER
137 = OFEE  (Ceratostomella ping Miinch) Rk z v <Y OF5E (Afracting sp.) 1
B LTy HEORCEIRIE T 25°C b EE Do

Pbkodn Ex o  Endoconidiophora ¥ 2 BWERRIL T » BERCHNT 2 RBE R OHIL
HORBRERE & iR T 21c, — st tpiiid 2600 s o BT i bEE L2 RER 2
T RSN T —E L, #kic Miinch FC2388R L7 % Endoconidiophora coerulescens B3
TC. WEE X VEREF LG T 2T &3, 3EFD Endoconidiophora Bunae E—3F T2 b0 &
To AEHOFEFRMABMICHT 35°C. K TRHEFTEMET 5T &iF, HARCRTLHERDD
% BT LTy AT LR LT 32°C. fifk & m 2R AHOBEHEL(ARERZTE LY
ZNEHERILAZ LD ET, MEBOHHE L2 7 Holtfapgh  Ceratostomella sp. Gra-
phium sp. b 26°C. Lol &35 b HoOFEE oW L Endoconidiophora Bunae W 1LC &
o THRIE T U o

ﬁ‘s

X AW o Sk B

ﬁ:m@%ﬂ@%mnﬁm L B2 BOROME B LT o
' W O Ik
EASD /N % BRI BEZRIIK Dee BFN, ZN B IEO % (a3 2 BRI
30 AN, RDBIFEIL LK S N 2 A0S AT & 420 /AR A iRl L
BEE ORMORCEMERER c 2 B&F LY THIK 256° oSN Tiof
Bzt L2 b0l o
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FFHUAMBCORERNE R T = Fa=74 %745 - ROZND BA LT APF%E
% 1 B
» iél;\ﬂif ﬁﬂ T%mperai%';lre usi%d in %eatmgﬁs E%))
Periods of %?ﬁ é:)ntrﬁ
g’{‘gt’i‘;‘;‘)’ 350 10° 45° 50° 55°
1 — —
10 2 e - e
3 + + - -
1 + + - —
15 2 + + — —
3 + + - - &
1 + + + - — +
20 2 o+ - — = - 4
3 + < — = £
1 + + - - -
25 2 et + e -
3 + + = - -
1 + + = - - +
30 2 + e — — ol &
3 + + - - - +
% 2 #A5a
f i(%}n;r o % 53 ’I%mper:%ure uiid in %eatmgﬁ (%)) B
eriods of No. Control
I(El\xd‘i)gzg::) 35° 40° 45° 50° 55°
it + + + -
10 2 # = = il o
| 3 + + + - -
1 + + - - -
15 2 + + - . k5
3 + + + - - +
1 + - - - -
20 2 + - - - +
3 T~ + T8 = = +
1 & - - ok e +
30 2 + - = = 4
3 o L = = = = +




30 LIEIER =4 AR

# 3 FlR
f Iég}[%r rﬁj] # o Tb?mperftﬂure ué%d in %eatmgs?s (%)) W
o e Ry iy e R
(Minutes) ‘. | . 4 L i

i) + + - +

10 2 + + = Y

» 3 + - ifs ‘ o+

i + - - - +

15 2 + + - = i

3 + - - — +

| L

3 + + | - = +

20 2 + o = = k5

3 + - - +

1 ey s +

30 2 = = i

3 - — e

FREOIER L BT 3 CAE O T IREER 55° 1T 30 ST 2 & 2 X AEERE T2
T LR B B LIClE O ARHEZIRCE T 2R EC R CREERIEHTHIDERTT LD,

X. AEOEF CRIT AT O HE

FHARARAEHOEEABO B ACN TREOARRE 5 74 & v EREFCHEROH B2
SADRFEE LA ZNBBELIREE D222 kRO EUT, AHOFBCHLCAED
WERTED DAGAGRE, 2PN, BERE R OUEED AFRO FEBIOME & Bic L Til~7e 2 BA (T
DREERTPMLUTHRERA 272D o T L CARIBICHEH Lie 2 A58 & Lokl
DI FVEREEEL (V~eVefl=+x 16g, ~7 v 16g, &EE 5g %K 25g
1MWg&ﬁﬁbk%%@)@@%@@%%@kmu.%olmw ¥ LT AR ED
RETET20MCIBFIL T, BORELTKEBESE 22~ Y —KILAIKK 25cc FFRA
NTH EERC RIS Ly TRICHNCIER LE & fe 2 A OEHER T RiR —ikigc
DL VI 2mm PHOBEHELGIRY » WFEERE LB LT 26°C. ol RE AR
e, FHEAL 5 BHCRTHEREOESRENE T 5 &I IcEEE LN 2 RpEko
ZO B LTy AHEHHAOMELEE L3 b0k Yo L TROBEH, BhgkkoRs

b O



TFAMBOOER 2 T x> Fa=534 7+ 5 - KRUVZNDEAEBILITET A% 31

FTEP-Z2(BEEEIZLDOC LT, =RFECET Lcd T LR L, HidfH22 {84
Ly HoEOHINES b DREOBERD CRFLZEERT 2 L0 LT BFIEHEOHE
By om CWTRLEZ2(IDED o

LW B (5o 2 #D
Glucose (Merk)

B ok | 01z 0.3% 0.5% 1% 3% 5% 102
B | = = 5 = = & =
] gk EU?E%EU%?S.EU%S ﬁuﬁg-ﬁvﬁg.ﬁdﬁg.ﬁdﬁg.ﬁu -SE
Hnpen FlpE FlwmE FlmEl g S|wE FlpE FlpE Flgpl
ment N N g s
No. 5 E g g E
No, |*© g #E : E% E ﬁkg 2 'ﬁg gl g|WE & Eg = g
T | T A T SR T B T M E T MR T M e
1| 86| + | oal|++| o3| +| oa|l+s| 06| +] 05| + ]93] =| 87| -
H1H 2 | 87| + ‘ 93 | ++| 94| + | 93| ++| 93| + | 97| + | 94| = | 88| —
3 |8 | + | 92| ++| 93| + | 94 ++| 95| + | 96| + | 93| — | 88| —
4 | 85| + | 93| ++| 92| + | 94| ++| 95| + | 93| + | 92| = | 89| —
1| 9| + | 93| + | 93| +| 94| + | 93| +| 92| +| 94| =| 88| —
2 | 90 93 92 94 | ++| 94| + | 96| + | 93| =| 86| —
5521 - - + + + 9
3 | 91| + | 94| + | 94| ++| 92|4++| 9| +| 96| +| 9| +| 8| —
4 93| + | 92| + |Fm|l;xm| 95| +| 95| + | 92| +| 85| -
E 80.1| + 98.1| 4+ +|92.1| + |93.6|++ 046 + \‘95.0 + |92.8| =+ |87.1| —
2.1 F B (x » 7 )
Maltose (Merk)
| Control | 0% 0.3% 0.59% 1% | 3% 59 102
A B g B - ) B B = B >
mow T e f e e B e g w2 E w2 E w2 ®E
Bt FlwE #lmE FpE FiaE FlpE FlmE FlpE Flai
men
N =8B =) =] g =4 ] B 3
N || MY pme gms pime) glwy gimg gk gns
BEZ SRS A7 | Fh | A7 HRE A7 HRE BT | BRE AR |G| RT7| RS BT S,
1| 97| + | 95| + | 98| =| 97| +| 99| =| 92| —| 95| x| 91| —
— 2 | 91| + | 94| + | 97| +| 95| +| 96| =| 96| —| 93| —| 8| —
3 | 97| + |Rmy|wmy 90| —| 96| + | 97| =| 97| —| 96| —| 8| —
4 | 96| + |;my|oRm 96| + | 9r| + | 95| == | 95| = | 93| — | ;=B B
1| 85| +| 93|44+ 92|44+ 92| ++| 90 |++| 0| =] 8| =| 91| —
2 | 89| + | 97| ++ 94| ++| 96| ++| 90 | ++| 87| = | 0| —| 93| —
745 2 [
3 B Rl 96 | ++| 95 | ++4| 88 |+ 4| 91| — | 90| — | 94| —
4 KU REY| 95 | ++| 93 | ++|RUY| RW| WHY o<W 91| — | R A
£ o¥ 92.5| + |94.8 ++:94.8 ++/95.8] ++(93.6] + {93.0] — |92.1]| — |91.1| —




&

89
91
87
87
84
85
| R0

4= |87.4

-+

91
92
92
94
90
88

+ [90.4

-+
-+

94.
95
96
94
92
94
93

-+ I OBR
a“'{)

i
&

+ 194.0

-+
+

95
96
95
93
92
92

Vi%

Al
=]

R

+ |94.0

+

96
96
93
92
92

R 0| A0 R0 R R 89

Sucrose (Merk)

L

ﬁ:

+ | 94.5

-

105| + +| Rl A<W]| 95

97
95
91
90
90

3.

+ |94.3

+

RU| 0| | R 98

Wl R 92

94
92
93
94
91

+ |93.1

+

97
91
96
85
89
92.5
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g v ald i) i
i ® 3
Dia. mm a o 5 o Y T e 0 Q Dia. mm
i il [ - = _ o o o & _ % 7 fd &

Aerial mycel AR
IR R W
g " L)
W | % 22888883 e,
& : & :
Aerial mycel = Aerial mycel

SEEr e HoH o H | F o] NEEYE

; ia. mm Dia.

e w2255 | Esos o e M
Aerial mycel &= = = Aerial mycel

: o+ o+ o+ = o ok
o8 g% N I 2 © | B e E
Dia. mm oW v =B oo e = o ) = Dia. mm

tm ¥ > o o © L o o & 2 A i 15l
Aerial mycel = .\KJ Aerial mycel
Bl = = 5
HeEE FAaELL Y TR R NEELE
Dia. B:W. 8 o188 o = am = <4 5 (o M Dia. mm

i .ﬁm o S o o x. M 3 m bl mm&
|Aerial mycel 2 R = [Aerial mycel

[ s e |+ F S g 2 : s
SEELE R I B N # 8 |g|luzEs
< | Da.mm | & o o o = 8 B = & " M Dia. mm
W H|FR S 8|58 gg| g ® g m
erial mycel - Aerial mycel

‘ + + "
w|HEEE % I Sl B _ ) % © | HEEE

= | Dia, mm i & B o T o M Dia. mm
fud =i o> & o o e & o o g fud &

= =
& i B i
Z| Dia. mm g2 Di
g — .
EEO | i 5] 8 & 8 & 5 & 3 mw oS .EE B,:Wm
85 3 B ]
& Z - & o LT - | & M
EEL e | = = x HEE e .
mAmM — [ i WMNO
REL & & g BES ®

iéj

551 m
g2

7T



TIHAMBEDOFRER LT = Fa=FA44+ 745 - RN ZOD AN ILITHTAHE 33

Y EoBEiRERER X Y OO ARE OFH _Lic XTI BiaiERo 2 2Rk il
RO Lo

Eé*ommilﬁ 0.1% 0.39 0.52% 19 392 59 109
BHO > ! = | 5, S P
e A N N e T e e e e
Kinds of| B |wE| F|wE| FlpE| FpE| FlpE| FpE| FlpE|l FlpE
Buagee Z weg| g\mE| z|mE| o |wE| =z |wE| z|®E| z|m3| g|wmd
w7 48 w3 e (T (8 M | e T (w8 | mE(8E | mT e

i) Sl . - ol
r

HrpE 89.1 +| 931 + +| 92.8 +| 93.6| + +| 94.6 +| 95.00 + +| 92.8 =+| 87.1 —_
%}Fw 92.."3l 4+ 94.8 +| 94.8 + +| 95.8) + +| 93.6 =+ 93.0 —| 92.1 —| 91.1 —_—
P W 92.5 +| 93.1 +| 94.3 +| 94.5 +| 94.0 +| 94.0 +| 90.4 4| 87.4 -
HE 89.1 +| 93.9 +| 92,2 +| 94.4 +| 95.2 +| 95.6 =+ 92.0 —! 90.8 —

Bl D RREORR Y V2 & ¥ RATROSA R 2R TR, AEHEEIOEED
BEECRTRER 28 RIT2 20 M 1027 2E 0 b O THH THICHOTE
HORLES 2 2R £ 7 2T EFo AN E L EREHOREARICH CRERER OB
CAPHMCRTE LSRR 2 b o LTHEGIMCNTE 01% JhE 3% ki TEL
CHORRIML 5% TS L 10% it Tiid { oA L0 Fo XEHRCHT
RRPEHOROKRE 51 03—05% K LT 1% Kt TikBr 2 3% L EORECRTIE
B BEYETo R BRI R TZASERE TN 2 T &k ) THigD b0t L
TH#EOES Y ETRT 5 T & 2l 3 & HE D BRREHFOBE AR R TR kA EHOBERN
OB TINY 3% UL TRIEOFEERITMRIRDE 2T 2 ERBDD o BID AR,
B XV cHEERMEOREICIL L TH L HoBF 2w L2 MHD 2 T 2 3l
57 Vo

XL AH & ERfLREER

A O LD N 2 A (8 OFSBIC A TER R Le 228 n { AEHEHOBEEE S
A RECH BRI FRB AL Lo 8 (3 iR TR R 2 & Y < —FoMREEERoFHic
Ko cdb o0 R L 2b0R D, MLT 1928 42 Bavendamm K (3) #SAHE
BEPICTEELTY) 7= v iR 200k UEE LTer v - XL ERT 2EBOFIEL
VRO A TR e 2ERIBEIR OBMEBRAR R IEH] L7e 2 T & 3R LLAGR R, &
HRE (20), WAHZBIER (69), dbEs (27) ZLo#ABHEsRic R b cHkd 2P
MOPED Vo BBV 7 = v PR G IR b BeE T 2 K LI LS A TIRD In g4
BRORIE LIS BRFIEEI I RILTF 22T 2 by v w — APHFREIEN O EBRERD

X2h D MLTT e Lirsd 772V 30 € 3R ? BOER 2 YT AME



34 G M= AR

WO AL Der v =X RO 7= OnERAEEBT 200D TH LT
AERALERRE B ARG IR B ¥ B e 77212 b @ i L Ty 1918 ke
#Bo G. P. Clinton K (6) 1ZRABICHTHERWE 8D 7 5o AR (Endothia
parasitice. Ander.) B UIoOBCIE E. gyrose Wi »HEZE EoWINC A TATEEIRCHTIED
B E I~ TR L7 2 CHIE OBAICRTIE 02% £4H T % b O RTEIRLDHEED
B B0 LK T 2 T & e RizZcE LT BEHERS T K Y B2 2 2 it
T2 boEHREEY o LEplido Boletus JBD b DO~ HER2L 5 &5
HIcHEGCELT 2 b0 ) TZELIRERSEOERIcI F bl ) 2 bh X FEITE
K\ Helminthosporium B3 % b ORZROMMMRESWT 2T & EEE Y o FHHIT
FF 2 vk CE ORI OA i L€ Bavendamm Ko ic AR ofn & HEh k7L
72V

ERIWATRICHE Ui 2 BB E -+ 2 BRERE (575 -KEEF=+= 25g V
—EYeRK A=+ 15g, JEK 20g, 7k 1000g) KEGEMITERFRLEC LTilgEs LT
(& v 2 SRR R S R TR T 5 L ChiE o (012, 0.256%, 0.5%, 128, 2%) wfiz
TZNE BT & 7 LZ IR HE L 2 AR OEH 1) 2 mm F755] ) ) cHoHh
e LT 25C. omEfRrc Al TEEE 48—53 Wififlic L CHROBEHAMRBR U ¢ DF2
BB L b0k LTHOEMKOBEEmRD CGRERD o

1. SR ES 2 Hs (48—53 i)

Experiments on Gallic tannin

i 7 Eg‘ iﬁg o P o,
-[“:_5 g el Control 0.1% 0.2525 0.52 19 294
Experi-
ment | it | AR | A | AR E G| | F f | R F & | B 6 |
No. ‘| Color | Di. | Color | Dia.| Color | Dia. | Color | Dia. | Color | Dia. | Color |Dia.
Yel- Dark
1] s | 620 5pk | 615 ou1 | 59.0 lowish | 53.0) (2 | 48.0) Greenish 32.0
Olive Olive
2 ” 59.1 »# 60.0: ” 60.5 ” 54.1 ” 45.7 ” 28.1
10 |
3 V4 60.2) » 59.4 7 60.0 ” 56.0 ” 45.7 ” 28.0
4 ” 60.00 » 60.5 Vi 62.0 " 53.2 Vi 49.0 ” 32.0
Yel- Dark
. Buffy 5 Dark s
F2 3 ¥ | >3 |60.30 JEPHE 60.35 . 60.7| lowish | 54.02) ... 47.10| Greenish| 30.02
QOlive Olive Citrine ‘ Olive
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ar 5 _ |
%“ g Bk %ontmil% 0.1% 0.25% | 05% 19 295
Experi- o
ment || | AR Af | AR GF G | EAR | F | ERS | GF 6| EA |5 B | EK
No. ‘I Color | Dia. | Color | Dia. | Color Dia. | Color | Dia. | Color | Dia. | Color |Dia.
Dark
1| +3 | 719 FEPF | 68.9 103‘1‘1‘2 69.0 %‘;‘;ﬁ‘: 68.5 Cﬁ’;{fe 57.9 Groeeuish 54.0
live
2 ” 68.1 » 69.1 ” 71.0 ” 67.0 V4 52.9 ” 46.0
#2m
3 ” 66.5] 7 69.0 " 70.0 ” 67.0 ” 56.7 ” 42.0
4 ” 69.0, »# 68.9 " 69.8] ” 67.2] 4 55,7 ” 44.5
N Dark
3y | 3 68.87 B |68.97 gi‘ifvfg' 69.70 Ig’r’:;‘: 67.42) Cﬁ‘:ﬁ‘e 55.80 Gaeit.anish 46.62
ve
Dark
] Bufly Roman Dark s
1| 33 | 70.0] gk | 68.0 Olive 71.0| "Gireen 630 Gitrine 63.0 Groeﬁgsh 47.0
2 ” 68.9| » 68.1 Vd 70.2 " 65.0 14 61.2 ” 43.0
B30
3 Vi 66.9| » 69.0 ” 72.0 ” 66.0 ” EN| 4 46.0
4 ” 701 »# 68.2 ” 71.5 ” 64.7 ” 60.5 ” 45.0
g Dark
. = 5 Buffy Roman Dark .
7 ¥ * 3 |68.97| P | 68.32 Olive 71.0 Girosn 64.67 Citrine 61.56 Glgfi:i!h 45.25

PLE 3 EiCE b S E T 5 WERHA LI 21c 0.259% OPICR TR MO E T HIEL
¢ 01% ObOI LTEARES 3 2230 L 06% CEITEEHE GBS % 3 #[m
RED 2% CRTHL B 2 3880 Lo 0 L THMHOBHE 5EHCRY 22 o8
EORREL I 5 CEMC R TEML R ¢ » 019 CRTIZED THICE GO ERD, 0.26%
CRTIZBDTHTE L 05% X DHRKMIEEZRD, 2% WCRTREDTHARS Dk
Greenish Olive DB BA Ly JLOREIERICHELORFOMCIRE FEEE R /e 3 L5l
BIeh o BV M E RRORINA7e 3R AR ORT & FCHOWSIE O LA € &
B X D S B B SRR O C IS¢ L o5 Lo

2. BETHRcET>EER (96 FFR%R)

Experiments on Pyrogalic acid.
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-’% ?; ek %ontro%& 0.12% 0.25% 0.52% 195 295
Experi- -

ment | oo | AR GE | HEE | H & Eilfé?&ﬁa | A || bl | ER
No. ‘| Color | Dia. | Color | Dia. | Color Dia. | Color Dia. | Color |Dia. | Color |Dia.

1| >3 |106.0Chestuut | 98.5Chestnut | 80.5 C};:zt";:‘f 78,2 g‘;‘)‘;‘fg 271 >3 | 126
brown brown
gim |, 2| » (1072 # 105.0 7 84.0 # 775 4 | 270 # | 147
Hom
3| » |1060] » 104.00 7 86.1/Chestmut | 76.7  # o7.4 » | 15.0
brown
|
1| 5w |10000 & W |cogg |~ 86.00269“““: 74.60235“““ 2.7 o | —
iﬂ A) rown rown
; o =~ Kaiger
” .| estnu 7o ” 71 3= o 4 —
wom | 2 109.0/Chestnut | 87.0 87.1 B |CAME | o | 25.0
brown A
Chestnut | - Ik
3 7 |105.2 ” 101.0 ” 86.8 hrowh 75.1 Kaiser | 26.1| 7# —

brown

1| 3 [109.1Chestnut| 90.0/Chestnut| sg.5|Chestnut| gq o Kaiser | o0 oo 1

Tl A brown brown
w3m| 2| » (1102 # 977 » 85.1| 759 » 27.00 # _
3 " 108.5) 1~ B | 83 7 86.2 V3 77.0 " 27.00 # —

ARS8 Wi Eh 3 HERFS IR E BT 2 R TIE 012 & s, 2 AR0%E ¥ 2.
LT 2030 { s 0.5 BN T« KOMRO K5 T & &R0 1% L 2B L LoRE
RARERY 2% CRTRIRA EHEHEERBD I D7D o LCHEBCAEIERLOBEY RS
CEHED D ORBFEETZCH LT 01% 0boRFEIEERC LT 0.26% Zhicky 05%
CRTELULIeY s 12 CRTEELSREL BT EERBD, 2% CHTREED LD LHE
DENEBDIY &, B LY ﬁff’?%kﬁﬂ«%c%%A@iﬁ%ﬁmf@m#@m%@y’ﬁﬁmmmj

T2 %, HEROLATEMROEE L ILET 25 B RO DA TIE 0.5% B8EAE
HOBFRERED 2 2EMERD D 3 3 BRRETMOBACRATIE 0.1% R TEickEltEc
LT~ 420500 & (L B, BRETIRERNAE 08 € RIFFTHRED LicE L B 207

Yo BHOHBEE NN 2 HAC R CTREMEOTE T ROTENT 2 Ly BETHROEAE
HEOW R BRI ILDOERE 285 L V3 LITL T & b RS OHEL 28 aH&E0 1 7
%7 Lo LC Walter Loss % (68) | 7' DA B IcE4: LTz ISt taa- LT 2 Ceratostomella
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Sagi HOBEE CHT 3 WEROPB ORI IMIB LR T 2T LEROR? bEREOER
LRC L7 s h3dnd IR Z N kil eV o ME BT 2 ICRRCHE R O KT FRIRIC B 2 3535
AR ORRICHRITAEE 1 FEOBCEEER ST 20300 < v A2 7 FHKROA DI 4T
% L AMHICHE R B8 (T 48912 7 7 O ERILEERR O VR & 32 { % BEIR 74 T IRE
UOESEET 2HBOR DN HEEE D 2 27 ho HWOTERKIZIEF 9 45 2 A 16 BLK
il L7e% 7 F ORBORKKREMATROMEEREITUY o BIL 160g 7k 900ce K At
=2 & RRFEPICTH) 1 RBRREDE LIBR% 7 7 7 - ROFFRFIFEILE O TRFICRT
BIERECR CRTHEEFRAR LT O b0 LCTHEER 5 BB TESE LS b 3 |
OHTARBIEZE LYo
3. FrSNBHITERERIL T 2 Wk

Experiments on Beech-saw-dust-agar.

g _
AAERME | ik ’%ommifk 102 3025 502 10025
Experi-
ment = | ans = p ) A=
No. No. | M| E AN G| EA N &R K 6| EE| N 6
l * | Dia. | Color | Dia. Color | Dia. | Color | Dia. | Color | Dia. | Color
] ] ] o] i
| 1 99.00 > 3 | 92.0 € PF | 96.0 i Pk | 90.1 fit Bk | 87.1] Mars
w ‘ ‘ Orange
‘ 2 | 1070 # | 951 # | 951 > v | 8.0 3 ¥ | 867 #
#01 1 o |
3 | 101.0 ” 97.0, # | 97.0, # 86.5 ” 87.4 7
4 107.0 4 90.0 ¥ 99.23 ” | 87.1 4 86.0 "
R D D D R D R | | -
\ | | %
1 97.00 > < | 107.0 >+ 96.2l >+ 3 | 96.00 >+ 3 | 96,5 Mars
‘ Orange
2 96.0 ” 97.0) 4 109.1 ” 92.8 ” 94.5 "
#: 2 [ ‘ |
3 99.0! V4 — " 95.2 ” | 89.0 ” l 92.5 4
HLrsik
4 97.0 ” 98.1 ” — ” — # | 89.4) Mars
\ Orange
1 69.0, > 3 74.00 > ¥ 80.5) > ¥ 745 > ¥ 60.0, Mars
Orange
2 81.5 7 80.0 ” 80.5 " 81.5 ” 68.0 ”
35 3 [i) 3 85.5 ” 77.0 4 74.5 ” 81.5 ” 65.0 ”
4 75.0 ” 80.0 ” 74.5 4 81.5 V4 67.5 "
5 84.0 ” 82.0 ” 76.5 " 81.5 ” — ”
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ERERBORTHML T HRERERL BT IO 50% Lol b ORRTIEE
HOWMACR TR BOEERD X2 3 100% © b DR TIEE PSR { ZRREHOBE4R R
BES OFFILCITNEO W B BT 2 S #E T L Clbo#Rs & P& Mars Orange %
ET2TLERBDIY o BID 7 OMOMNEBAS PIC EARKE X ) 5T B 2 2RILERC X
D) TEET DR AOMAET 2T L XANR S T & LTHERLORE (s alat o EEER R 0k
BETROGACH L THRD THRE L&D 72 21E, STEROSA I LCRERD TRERED
22" Lo

XIL AW MR & o BEERERICR0 5
Wk ZEBIRAE

F—3FERIEMCRT 2 BHHFROBGAIUR X b 34 LA 2 g2 HEME 3 2RI M —Ff
G AFER BRI ] — SRt A CRIE L IR LS R L 32 B - 2 SRR R 2725 3
DI LTZHEOFIHCH L CHE L 5 < X ) B b WO E oL T K2 EE & Ll ChiH
FIFlO—Fkn ) LAk L7c2Ad DYV 72ho

FHABREEIRICH L Harder, R. & (14) @R—HZREACRTET WM (42 74+ 9
) ROFRERHT (Botrytis 4+ 9 HD ORAWIEITOCHOM L RBEHFOMR, 0
BRI 2RO T EMRAE R O TR0 AR BRGRBLIC RUE TR I AT 2R RS O b5
BLTEBR LTV o Kic Zeller K ¢x Schmitz FRE (70) 1k~ b ¥ — KL% IO CTAMIER
EOBEER LT O 2R NE ZHECRA T 2540 WBASHECHKRE T 2 HAR0CHE
PHERSEE N TEEMEUES 2 VA2 L e o 1923 4 Porter C. L. K (52)
1% 132 O EHICEE TR L e 2F R EOEM B k% 5 i b, Bl A ZUE Mutuary
intermingling, B #lljZ Growth surperficial over the contending, C 7} Slight inhibition, D 7%
Growth around the contending, E ZU{% Mutual in at considerable distance o 5 Zlic43t, T2
50 WHEIFFE O SEIRN BT In 2 R OILOMIAIAGE & 72D b Ok LTHi K o & I
BN Lo~ R T b0k b S LEOZ Wt H iRERRCRA L o 19256 4
Schmitz Hentry E (62) 13%Mt0 %D Y 9N 7 o (Fomes pinicola) FOEEHE
BETU 7 25ERE—F 0 b O R DR 7 B b —BCHFR L 72 2 58 0 EkiiE
BEROZHEWE T2 by BRIBHOIOLFET 2 & FRWEEOBRC—HEVKT
EHETBIORY EEEY o T L TAFPICR CTARBARH L THIO TR ERSL D es A
FZHHEE (44,45) € LTEIZKIE 16 45 (1925) wwiEdaistg (Selerotium Rolfsii Sace.) 1l
L CEEHER 117 O e RIS O Wl ns il LTl & 45 2 58 L PHRTAR & R U
75 DEEEYS ARG L CHOMIC AN 2 M4 i 42 2 &k IR RBIAR & e b, WL T
RiZHOBIRIL I 25/HHIC L5 2 8 b Dic L TR~ T 135 OBk b i s
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MLT—HORELE T2 L L) o XFMEK (48) LIRIEF1 5 47 (1929) Helmin-
thosporium FICHCRl—7R 2 FRE D12 D o KICAKI (43) 12IEF1 7 47 (1931) 74
2 v ¥ (Polyporus schweinitzii Fr.) 4f 14 FEo AMEHEO IRAEELTOT2ZE0%
B DS RARE TR ITIC 1A 2 W B OR B VR RER S 45w BR L CEH 2 AR e DR R B Vo
F4EE R, BEMRK (20) 17 v 25 7 (Plyporus betulinus (Bull) Fr.) & 6 oA
W R UMOAMHEFEMIC 12T il oEMmikE & FEIEc R ERE Yo B 10
46, 7 AEE, WHKEK (63) 2EHOBERE T 5B HER ¥ T O HEHRMAEL T
ST % HEMRARE TSR O B ASHRISERR L O 2 5 2 b 0% % & LI C—J5 Okkss s o L
RETEHOHEROTEFT 2H0RBRELN TS L EiLE Yo
BT T v RS EMERD Ceratostomella sp. FRE Graphium sp. B & OBEHEED
MR EBET s s LT MIcBET 25 o AMEFEE EH Le 256 0H R,
b L% b ol LTARRIC R TREMEREBHEEROWFEL L HATT ) -K
I THIERG L CBMLIRE 25°C. M0 TR TIERNc TIRER 5—10 BHIC T L7
RV MLTHEBREZ MY ~RIIZEE B CEE Q2 ERGNCENEE DL
O LTAERICH: Uze 288 (414 X CRHEFE ORI K 0 dn Lo
AR BT
L EsHe#te L2 b0
1. Endoconidiophora Bunae Kitajima (Z7 7 vV 37 &)
2. Ceratostomella sp.
3. Graphium sp.
4.  Ceratostomella ulmi (Schwarz) Buisman.
5. C. fagi W. |
6. C. quercus Georg'ev.
IL oM et LT 2 b0
7. (. 4ps C. Rumbold.
8. C. coerula Miinch.
10. C. pind Miinch.
10. C. cana Miinch.
11. C. pluwriannulata Hedgeock CREEERH & e L)
12. C. pilifera (Fr.) Winter. ([7]_E)
B. A#EFE (7 rHE@EE L2 b 0)
1. Polystictus sanguineus (1) Fries. (A w2 ) A

9. Dolystictus versicolor Fr. (7 % )
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3. P hrsutus Fr. (7357 55 )

b

© ® N o2 oo

. Poria vaporaria Pers. (v % 7% v ¥ )
Fomes fomentarius (L.) Fr. (k2755 )
Stereum frustulosum Fr. (h 2 7w =y »)
Trpex consors Berk. (=2 v 2% 7)
Lenzites betulina Fr., (e 55 % )

Collybia velutipes Fries, (=7 % % »)

i
£

10. Pholiota Nameko (T. 1to) 8. Ito et Imai. (% =)

5501 A5

AP & A TR (5

Experiments on mixed culture of . Bunae with other staine fungi

5] bl ¥ Bogh ok K K o®m R Bomm 28R B R
Kmds of Fungi Pota,to-agar Soy-agar
Emlocomdwpham R A LT —-‘l%ﬁ?""“ X | e S
e R - 12 Lo
B Binas E. Bunae (IR 4A) E. Bunae
WA T A #5012 C F. Bunae O
Wikkix  Ceratostomella sp. % #% 1L C
Endocontdiophora EWICEEF L Cosp. WTFMICHEET
x R IRE T, i
Ceratostomella sp. & S
E. Bunae | s
I CEE s D P
WE%’JG:FE%‘T AEHE E;;’\L’unac V;TTE
o raphium viku"l:";’cﬁ'!,ﬂé@ak
Endocomidiophora ml B % M L T3 O | T e SR
x BRBEMROT, ZIR Lo
Graphium sp. II —
L g £285CR 1) Graph. sp.
E. Bunae (& LT C. ips. |3 FHIZH
Endoconidiophora THOBEFLRATT A LBEIHORK
Bunae | BB UL HILE b 5, Z12H
X 5 i 2
Ceratostomella, ps E. Bunae *"N’”F’—O_zpl;
PEECEE R R)
T LR 5 4 B Bonas G, e
5 3 fe s wnae mi
EndocomdwphomBmme % W/r % E X g?/g L Xﬁ»:il_« b Y
@ Eirde ZlZH Lo
Ceratostomella, ulmi = ; |
E. Bunae ~————1 ]
RO 1) C. ulmi
» EERE F—7 A Y C. coerutla OFEEBHR | C. coerula LD “,éf /f‘ BtV LE
Endoconidiophora b TIRGET 55 HHOREMIE L EW | HIHEFHOBIMNR 2 o 1SR >
Bunae | 78 8 NEEHFHEAY 4 E. Bunae OWHk 13 C. coerula

e
Ceratostomella coerula

F. Bunae **w""“iﬁ TR
LR B C. coerula

YBRZTEET,
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5 & B O R o o® K

o g2 R B 3% 3

Kinds of Fungi Potato-agar Soy-agar
E. Bunae (& C. fagi % #:78 L TR Ak
Endoconidiophora TEETE2MIT T AL BB RETRRL
g R | R . ZAZH Co
Ceratostomella. fagi E. Bunae .
. pmcgw Ry O
E. Bunae 13 F5 C. pind [ FHIZLEY
Endoconidiophora THXHEDBF X MWITT A L BEAE
Bunae | FHE L AR E T Ho ZIZAC,
. Al

Ceratostomella ping

—

R 1y O P

E. Bunae ~—

Endoconidiophora
Bunae
X
Ceratostomella cana

WEE?{%’FEE%T& t 3 C.cana 3BT »
{51 L E. Bunae éhﬁ:m% L’C’f}f%

o

E’. Bun;zeii '
EMCEEEL) O e

— =

ZEIZR L3 L FHILH A Ccana
DEHIEILOBED Y o

ﬁiﬁ%ﬁ*ﬁ&‘? BB C. quercus (375

Endoconidiophora f; ¥151k L E. Bunae Bz 2 i€z T
o Bunae | #ET, . Z12F Co
Ceratostomella quercus | F. Bunae = s
£ samiCm 1) O qwerews
A b R & <P E. Bunae i1 C. pluri-
Endoconidiophora annudata % i 2. TEEFH L C. pluriannula-~
Bunse | ta ZTFHITH Y TEETH LFLIEE
X BARRLT b 1A C,
Ceratostomella plurian- s s
ndata E. Bunae <— : ‘——mﬁ-
BT TR aniulata
4 L 4 & < E. Bunae i3 C. pili-
Endoconidiophora fera itz cEELC ptlzfera. BT
Bunae &Y THFIL Bﬁ%l BEYo ZZF C
X IR Co
Ceratostomella pilifera E. Bunae | ; o
s a0l P
02 A AR

Experiments on mixed culture of E. Bunae with wood-destroying fungi

D 5l
Kinds of fungi

Ko B OE K B R OE
Potato-agar

W oah 2B OR B o3 2
Soy-agar

Endoconidiophora WA OWHE AR LT—HER—D | BHERRRERLDOSS LT
Bunae ﬁﬁ% .2 ﬂ: L’CE’:‘.E’?’R@% EE%.’\%TO ,':‘j‘_‘o
X . 1 5
Endoconidiophora Binge E. Bunae &gé(‘ifé 4D E. Bunae
W OMEE T 55T T E. Bunae | IS AT 2 85 12 T E
BEEH 2FIEL P- sanguineus OEHA | Bunae [X5E2 | HOTER 711
Endoconidiophora BZNPWELCEFTT AHEmMLAL | 75 L3 P. sanguineus (358
Bunae | JaDI5rD I Bunae g e ket Z&I"’/i’!‘&m@bfﬁ’fﬁ L, Mk
X Z1Ebo @%}EQLT BIRGTITYE 2 WA
Polystictus sanguineus ¥1EDo

T Bunae & P. sanguineus
.

=]
PEBECEE 1)




G w=+HR
W o f bl B o# F & K ¥ o K B B OR B %K
Kinds of Fungi Potato-agar Soy-agar

Endoconidiophora
Bunae
X

MRS A IR TIE E. Bunae [X
TEH 2L LTy P. versicolor X221
PWE L THEE L. O ICRMEE
WERMEL,

W RIAR BT 53121 T E. Bunae
BHEE 2SI T A 4. P versi-
color FSE&ITZNEWELT
BEH Ly P. versicolor WHkO b
Fi A 513 E. Bunae Ok

Polystictus versicolor — — TR R i
B Bumas g g gy RS iiTe
R TR T A5 T E. Bunae (3 | KREIZHR CIEERRARIREL L

Endoconidiophora
Bunae
X
Polystictus hirsutus

WH R EI L P hirsutus [ XS24 I2HE
LU THET LEOWEH O 535
(e8RS

B | P. hirsutus
E. Bunae  pomi 1)

Fl—s XS b HIEHH « 5
TLlo

Endoconidiophora
Bunae
4
Poria vaporaria

[l ki 5 %,T%T?‘G)T&Zfﬁ ni »¥5
& e

ir~—>‘ P. vaporaria

E. Bunae PR B

KREBITAT B MERF AL ¢
F—7 U,

Endoconidiophora
Bunae
X
Irpex consors

W O A3 12T E. Bunae
ZEEH 22 fEIT A 4 I consors (X
TR LTS L. LOWHRIZ K
Y THE S T A E. Bunae ©
W maE g,

e =] I. consors
E. Bunae R 1D

5 BRI DA L F—
e B MR b AT B EEERED
gii Eu b IS PR AR R BEAR L T b L
THLAHBT Y,

W OEET AR RA T E. Bunae
FEETH 2 5L Ly O FHE St o

EIRRIEREIL L M —r 5 %,
*ﬁi%*'f i DEEYE Tt &k

E'ndoconidiophorab)unac Wy fEB M LT F. fomentarius (& E. | (O F. for’memaﬂus DET 5
@ Bunae ZWHET A MWW AT | B0 2 FEGFEL D R
Tomes fomeniarius ——t F. fomentarius
E. Bunae {2@5(,—]_!:)
| WOMET 5 USITIAT E, Bunae | I5EHHEERHIEN ¢ KPR 7

Fndoconidiophora
Bunae

X
Stereum frustulosum

Endoconidiophora
Bunae
X
Lenzites betulinus

EAEEFEREIET A Ly S frustulo-
sum ZZNEWHLTEET T,

S. frustulosum

f;‘%“’ﬁ(ﬂ B

E. Bunae

o

4 S. frustulosum O RIT
1t 5 % Y. C E. Bunae DW%ES
WETH L EMRIIRL R
o

E. Bunae Wiifix L. betulinus & FH4E
TAHPNT E#HEEIL Ly L. betulinus
BHIE 2 BET AR D Y THOISS
O E. Bunae D #kxiHtar 2T 5%
LT\ BIEMEET 58t tir 2 (E

o

] L. betulinus
E. Bunae PR 1)

ﬁﬁﬁ%@ﬁﬂﬁﬁ"%%ﬁﬁli‘fj’;‘fﬁ
E. Bunae |3 #HE %51k L T
I b"tulmus Z5E2 1AW %
BT L TEEY L O 1T 1%
llﬁé%ﬁé’é’z%%f’ﬁéo

Endoconidiophora
Bunae

X
Pholiota Nameko

MR DM T AT FE. Bunae
EFEF %451 Ly P. Nameko 132240 %
WELTEE T,

3 | P. Nameko
E. Bunae  ppeci 1y

D EDOERBRICIEY RS 752 v hn Cwels s Ceratostomella K5 Ty (SAMEEIE DR

BEROERE A2, A—HEHOERIMECRAL TR E

—In ZHEHEETRR T2 o
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Mo b DI R TEAREE Fo T LTHIC Graphium sp. \IAHEO LW 838 L ClEIcit
DB E T 3 oo Lco Ceratostomella EHICHE L TP HL BT 2 v:ne
ZAREE 5 Ceratostomelle DOIEETWE T2 30 LTy 28T LN b HEEDRICT
Ceratostomella sp. Fek C. pilifera © 2 B OEFT L HIRE LTS T 23, oo
R LSBT LML 2 COREESBEEFLTI2TLERBD D o RICTFHIcE
£ DAMBEHEBIOMICRNG 2 RAFEROMIRE B2 WL HET 25A W el
752V D COREMIET LT 2 5 AMEHEOEKILMERE 2 AHOWEE LR Y
WMLUTEST LIRS 2 2SR CRBOBEBEEBRT % by 7 FARMCEES S
FPoria vaporaria THOEBAWCHR TN OInEFME X BIr5 T LHRIL XY &,

Bl b EREofER & R 2 I AT O RMIC i<l BECROMIC 58D & 2 2B 2 iR
U5 &R+ 1 EIGHEHGE 2MAEE & 3 BB Le 2 X LI CHEZKORD b ivie 25
ik LR 2T LRRIZ YD L by Porter oOFEHAL 7% A. type(Mutural intermingling), B.
type (Growth surperficial over contending) » 2 FEOBEHRRIR LR Y o T L THIELO Kk
CRTELERD % ¢ &2 Ceratostomella T4 & DORADHERWC 7T 2V 7 CREHOL
BRI EEe s Ceratostomella P W L CZEOE L5 Lir 203 L BEE Y
ARICEDS LT 2 Tl LT 2 by 7T ICHET 2AMBIEO HECRTRZEOEFMR
BZ& (LT T 7 v 0 ©OBEEIEEE L5k U CARMIEFIE O TSI A E O L 0E
LTEET2HE R Vo oOfRIZ 7T 2 VI COREYZT 722 7 FARKOA DTS
WRETOARMEFTE O AEL R 2 L5 I AMBAEORAY 25051 RE kA
BAARER 2RI RIRE Lic 2 osan ¢ Ceratostomella sp. Fetk Graphium sp. H3HLO 5 (5 5
ERLD, BABHEIEF L CHECEFTEREHT2C L b EROTR L2 —FET230
LEAT L, WERORE Y ) IRT 2027 HRSARECKD B 5 LHEL T X 208k
FHoOFERE LCRFTHCFIH LSS b0 &0 270D o A L 7¢ % 230 { FR AEEIc
B L7e 3 20 B EE R CEHEHMALL 7> 2 V2 CE BT 20T F 2V 420
CIeE ) P D B A B LITHE G 5 I OB e TR 5 T & REE, IWHRKOE
BERET2LD0LERAT Lo

XL AW o8 R ¥ ks o g

WRAED 7T HARKORKDICEET T 2REL A2k nECEoRIFLERFTERS b
RS SLRICR CRHERE S NFRCE 28 HOBEMOBERE L 7c 2 El 3R MLT
—RCEFOBR BT CRBEOLT/n 5 ¢ LZ AR EC LT, ZE0MRIcEE CoEch
TERZYOBEOMRERD Vo T L THECHUL TATE~Y HEeHEe L5 Core
tostmella ips Kotk C. pint i L CIEERICTEMIER (46, 49) OBt ) TROEEIcIEILIZT
Ceratostomella 3\ HeHERRSE 7 & FTIC CRBBILOTEE LRBD T 248l Kic W. Loose &
(68) 1% Ceratostomella fage 'W. Loose THICEE L CTEER 1T 7e % BB IC R 28350
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B 14—16 Z0BA R TREED b0 (20%) LFtA LEHERDL T2 4—62% @i
AEFIE T LT 2 22O o
"B 5
ATRERIC 15 C V3 T RS B O SF R HI A B % & Buchner Ko Hikic#RY 722 b oL
TEEDH A2 KABFIZOE35em £ 35em ¢ THOEECSYE O r FH r — )L 30
Bk 269 OFHIME 15ce At Hlic 2 R R 2 IFEE LA T 5/ 2 AR R E
BRI U2 VORI R T Les b 0k KEBREA B LT 26°C—28C. i CH
BOTEE 2B Lie s b olc LTHEO R IC FHRICZERAKE A Lie 5 b O RO E bn~d
2L 0B L7 o ML T Liebig KoERCEIE, ©ryr - VIcKZBREORKIIG
15°C. iz 2Ll EoRCIERE & 305 Ho 22% ovesr =10 lee & 12¢cc Off
EEWKT 3 EUTHORKRE X VIERE 5% owwiir—n 30cc 3#) 0cc OMRFER K
K LB2RD o T LTRMRENCEEE D 5 S RO RITHER X O ST 25 H 2
Bd 2 & &340 85.7ce PIAM B & Ll Chfft o KB Bt/ AR E NS e B EE D 5 A
RO R EARBRSCNB NI Cr i — LK) FRA & BRI NI b0
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%2 @ H B N B B e 3 2 R g8 K oM oK iR R
Days Condition Potato-agar Soy-agar
1 Bhe BHwP P
2 ” 4
9 B R I 3 ” ”
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3 H #® 1 | ERENOMEIZECER | ZILE U ZROWEHKOE
To TR 5,
2 ” ”
e W [Em 3 ” ”
4 ” ”
5 ” ”
1 filsh TERARICEEH T B BEFET
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WWEHR R AT,
§ ” FHET,
"R ® , | Bep e BRI G OWHI R
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Er‘g i%% |1 3 Vi "
4 4 ”
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1o R N 8 Bogh B EXRK R RE o 'R R K
Days Condition Potato-agar Soy-agar
7 H #® ILEER 2 PR DA EE & BT

2 W

ol oH B R o OB HERRmEE | WM EKEE L
Days Condition | Potato-agar Soya-agar
+ BECT BECT
2 V Vi
T A " ,
4 n n
3 H 1% 5 Vi 7

L | AEOXFREBIITHEE | AEOPS U EEHOEY

Bo *R5,
PEOdE E 2 " ”
3 4 4
1 P BHCP
2 ” 4
EEFEmE| 3 BHOMBEL %
4 4 7
5 H % 5 V4 "
WEAHTEED TROR | HREOWMEANSHEE
1| BReEHLOEMEXRET S | ORO—WAMBFEE LR
INOE A To
BEoodE E 2 ” ”
3 " "
TR | BEFREEERS amicmwemmd. B & T o

Pk 2 [\icH 2 BERREE 2 8D b OF D CHE R 2 EKOBEE LT ANcHEL
Ty EHEHRFL EEIIC R TRAE IR HFC L 2 hNECHETOEB L ADTH b2
T HRCEECE TR ECET LG T2 L Rbe ) o MEEEDE eI 2 B o il
FEREFEIRCHCHMANECET T2 005 5 b A THERR O R 25045 X 0 EIC2R
BRATZ2CR2 b0 LT, AEZBRBHRO TR TREREOBELrRE 2T LERY
2T EPNEY o BILEEAKRICHTEAR LY 1m Pl EORNFEHSEEROEE 2 L
2R IEONITE b B OB C T4 7 2 BESRIT AR g B Lokknhiinle MO 9
ERHEEHRE Wﬁ%mgﬁgﬂmmﬁﬁbk%f%%kbﬁ@knm§§@7¢yv¢ﬁt
ORATLICHLREFAR X0 OB fin CHE b : b LB 6 AREE 9 Aohss
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OWIHERZ < v MADICHKDOEDLNT D FIA2 BAEES 2METR) LEUTLK
DA B EAHAEEE L CREEROBHIRICREE B e 2 KW A ERRINET2 DY
LA 2R Lo MENLERIC RIREEEERIC A C—35 T M3 2 IS KR A NI O FRSE O WAL 2 %
2T i ) THOMIRIC IS S FRIEOWE Y 43 2 & LTt Of-ZIRBMZ 0RO 5
R INEPEEE OFER T 2 i 2 CWHIET % T &HEIZ & % b AL 40 & S5 E I TR OBy
X Y RO THARD A ZRREA L TILO A Ue 222 I OfR3EIETEIC ¥ v I r — 4 W X il
ZKIi < oI LCRBEREF AL THEEICT & IRTE & 1L % =y 0T MERic IR 2 RO BRI
FBIET 20BIh DX Lo A D ICHR T O TAMEFIE O ¥ 2 WHRE o8 I
TR L 7c B8 CHBAT MO BT ¥ 3 2 A GIRSRALE D 130 7 % i U IR O 72
% ek & BER Uie 2 iR O R 8a { s © & % WERIICTEIA L 7e 2 B8 X Y B2 Lalito
FR IR Z 0RO Y L BET 2 L0 Do i LTt Peffer 1T, Currie Ko s
IR 2T O LA OIS v ARPOEREASBIRIET I 22 PRk H a3 LCIhigl
PR E TR T DB X D BT 2 & &y ATHIEOKER IR 2 1R AR OMREOTAE
CINCEEBTRE D % © & 1ZHESE T Dl B ¥,

CXIV. RHOBECRIET 7 FHELTASOHE

7#xt@mnﬁﬁéﬁmm%M?5a%ﬁ%ﬁmé%ﬁﬁﬁﬂ%a&&&ﬂr%m%ﬁm
B LTI DTRIEOK S EH T B b 0% 2Rk aKc ks 2 WS 5 02 bF 7 F B
BROLAT AT DAFIE? Bk 2 2T & 2T IFHO BGKS & KO BE
BAMRE W77 & L 2 B0 IR MM & LC AT 5T &70 % DSMOCR O In & Wk e
Do
w5 ik

WA 1041 8 ATRFNCREIL 72 2 7 HRMEMHIE X D K27 {AH & —& T 2584n &
X 20em i 25em JEZ Lbem  OFRERM LAY 72 b 0 L CERERH O KNED Hivy
FUTEH L DIEE bmm O ARNEHECE Y Y UEOB D IRDY 7e 24 1% TC oRERb & ek
T 2B I ANTHE 100 JEre € 30 4310\ 2 [IBIEE fiit o/ s 2 KR Ec il L
KA FIE LK 75 2 Hic i3 e FFERIC TR LE & 72 2 ROk E JER & 3Eicly dmm
He ¥y iy ko LR T O SMPNCET L <, ERASE D 1 26°C RN R
WM OB T 5 IR HE U CH ORI T e A—IRE e D L 2840 < B ERS N OR
[EEIEL 14 BicHY TRoRERIERcE OBIRE IR L7 2 b ok L-TItofifkom
Lo ML TARERGAREOMIE L T2 26C. X b & @il 2 TR T 3 & LUCERIERSE
ZoKEMER LCREOEE L SRV T KT Lo LICMids i 2 BECH ) CHIBEORIE 1R
HELDRLZIORD o
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L N ET 2 ABRCIAA 1048 9 7 21 A 60

Experiments on flesh wood

. A H R B OE &|EEODE SATKSE g
e Weight of Aoh|  Oven-ds S| s 3 )
Veight of fles ven-dry ;s oisture per
No. etnd weight Loss of Weight po Remarks
: .
1 14.28 8.95 5.33 37.32
2 15.47 9.65 5.82 37.62
3 15.69 9.75 5.94 37.85
4 16.35 9.97 6.38 39.02
51 16.98 10.23 6.75 39.75
IR SRR O LR B Y
6 16.62 9.9y 6.65 40.01
E DB O FT | H
7 15.80 9.46 6.34 40.12
AL 5 HEILERIHD
8 15.54 9.28 6.26 40.28
AT TR R TR S
9 15.85 9.32 6.53 41.19
RO TIBEBIR S I
10 15.40 8.99 6.41 41.62
: M yedismt LT,
11 16.25 9.42 6.83 42.03
12 16.03 9.16 6.87 42.85
13 16.45 9.40 7.05 42.85
14 15.90 9.04 6.86 43.14
15 16.60 225 7.45 44.87
2. EMM T 2 EABR(EAM 10 42 10 7 20 HHERRD
Experiments on dry wood
A, BEE 45 FEicC 15 WRATEERS
Dried at 45°C. for 15 hours
A 5 AR 2 | A 2 35
o ﬁl; I% GO ﬁ!”_ B, E &k i w0 = 5] 75 V) “") 23 2
. Weight fglg) ‘Weight Ctg) o Moist i . &
eight of dry eight o ’ . oisture per .
o wood Ioven-dry wood Loss of Weight cent Remarks
|
9./ : . TRk EERR RIS I 2
1 12.49 10.00 2.4 198 - STt A%
o Y B mETAIANT,
WA ZA ORIELLUFIZ D
2 13.59 10.73 2.86 21.04 HEEE LCHOSE %
H T,
3 12.48 9.75 2.73 21.87 5158 A
WG ORI LT 20O
4 12.15 9.40 2.75 22,63 AEE L O]
LT,
5 14.10 10.85 3.25 23.04 il I
6 12.60 9.61 2,99 23.73 452 88 L AL
7 13.46 10.22 3.24 24,07 A I
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BOME R\ W OER| ER DX |SEAFKLSE 11
oy Weight fgg) Weight of . A Moist - " N
elg (o) 1y el 0l oven " . olsture per
No. B y der wood Loss of Weight i Remarks
8 13.55 10.13 3.40 25.09 5108 AAE
9 13.64 10.16 3.48 95.51 il k-
10 12.43 9.21 3.22 25.90 il
Sepnemesls
11 13.87 19 27.0: 2 HEE D CE LT
3.87 10.12 3.75 7.03 51 gt 13 RN O
7>
12 13.80 9.99 3.81 27.60 52 L R
SRR O 2T (Bl A
13 18.23 9.30 3.93 29.70 RPHBRITHRA S L
MosEEar LT,
14 13.66 9.60 2.06 29,72 Ak
15 14.19 9.65 4.54 31.99 Mk

B. B 45 freT 16 BRHZic 60 FEic € 21 W Rt BER RICBE 2 222 b0k )
At first, dried at 45°C. for 15 hours, and then at 60°C. for 21 hours

Ea oM OE R | B EE R | ER D EFKSE i #
Wstah fggD N f(g) €:3) il (%) 2
eight of dry | Weight of oven . oisture per
No. ood dry wood Loss of Weight vy Remarks
1 10.62 9.32 1.30 12.24
2 12,32 10.80 1.52 12.33
3 12.42 10.84 1.68 12.72
4 12.59 10.95 1.64 13.02
5 12,12 10.54 1.58 13.03
6 11.15 9.69 1.46 13.09
7 10.75 9.34 1.41 13.11
BRELT AWRAERL
8 1847 11.44 1.73 13.13 Y
SAWFOBEAELAD T,
g 11,37 9.84 1.50 1339
10 11.81 10.20 1.61 13.63
11 11.68 10.09 1.9 13.61
12 16.99 9.46 1.53 13.92
13 12.25 10.45 1.80 14.69
14 11.90 10.13 1.07 14.87
15 12.22 10.44 1.84 15.05

FREORR X VBT 5 & EEAREE T HORKE 152 LT O EE Lie 5 H#EITE
L CHERIE AR EATRE 25 b 19—2528 Wi A CIR RS o R E I #IicET T 20 X
FEEA D CHEIRET T 2TRER Y » T LT 27—31% RIMCEEE I O 2 iR T <
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BNESHOBIT L BB L AR OB A RIS o AANLE b 379 LU TR
RER2EB R T R H o8t bRk L ¢ 7 b SRR 7 B A L TR TR O
BEBDIY o BILWI OISR X V2 &8} 7 FHEIRT 2 BACR T hEDOREK
Sk 16—16% (KRS THRIZIREE) i biE { & & BAEOEAGRZ N B LIS
$o R 302 HERICIA TR SEICEMOERIC AT 2 DA LTH Rt LT 2R EICES
THLHEER VMR OR EMRO CEELRSZTERD EF,

XV, AREOAH BRI CE T 238510

AR O LR TR AR 7 F ARKOAD IV BALTHEREABELESL0
BRBELUT, KRCEBORERZRAGT 2 & &322 ek LS 2% 0k 5 b3kic, i
BHEHAD b O kil 2 B THER T2 T ik b AR 2 R EE T 5 KOS R 5
b= by HRH Fis AMRY — s ZVE Y = by KF = OnE {HREB O
HieH+ 26850 EER L o W L CZdihdid B ERIEELR R UOfEoRED
LOEEY CRESE TR Y 2600 kA TIHERE S A HC R T2 BT oamEEL
7o MAERCRCETEI 201 10 B B R ) Tk 2B B L T2 B EE i
LicYo ffiil LTARERIC ] Ute 2 B S B OREMIE FREEL L LA L cZh g Htkici
hE RIETEEBEANTZH NG5 &lnd by AFELO MEMROBERE R 2 58084k
FAREEOMAIZHRM LB LD EET SR Do ML TRISKEEE T HHERROIRE X
ZNIERAREBDRELEWRT 2 0% o Rk BR+ REHKOBEEEST L xR Ly -
RBEEEI2CLEERL tRBEFOEMEB L2208,

1. =v=y (il

Malenite
: 23 B %
e b I B | R » Concentration& s fi 5
Experiment - P R "
o. | f& Ik - emarks
No. Control 0.01 0.05 0.1 0.8 0.5
1 + + — - - - 0.0122 D }, D d /i
BB % UK LM
s 1 [{H| 2 - = = = [SEE L 2T 5
JE2 IR o
3 + + = = = =
1 + + — - — -
o2 [0 2 + — - = = [k
3 + - - - -
1 + + - - - -




50 O R B oW oA B =

Ry 1) B | ek a Concentr.ﬂ‘iOIEIg s i %
Experiment e
No. No. o tfi 0.00 | 0.05 | 0.1 0.3 0.5 Henmneks
RS B B B 00120y Ol
# 3 B 2] 4+ + U 2B LI
3 + — o - = [ R e )
| J& 2B T o
1 + + - - - -
DA Ey #] * + = = - - | Wk :
1
3 4 = = = =
Lo M v v =2 MBI R 0.05% R TELARHOEE LD Y LE LT,
AORECRCTRERHCEET L L3N 2B ILE 2,05 22E2LERE LR b
OB ET LRBOEERE 10 HH I LTl 2 BRI B LB 2 R LEe S
AT BT To Bl D 10 H ORI THEREE 2 L 0% b o
2. FIRGEW B AZER 1)
Mercurie chloride
i I A
G 1 B | A & Con(:entr:ﬂ.iofL ot (U %
Experiment % - —= - :
3 s & emarks
No. g Gontrol | 0:01 0.05 0.10 | 0.30 0.50 8
1 + + - - = — | 0.0125 D }, O3 4548
o R | i o 1
B 1 | 2 + + - - - — | BEREWRT,
Rtk (2 L 2R R
3 + - — — - HLERDTHS Y,
— P&
1 + - - — —
wo2 b 2 g + == = - s I) L= .
3 — Fesi —— —
1 + + - - - -
# 3 m| e + - - - - |HE
3 + - - — -
1 = = = =
# 4 [ 2 + + - — = = il k.
3 + - - - -
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Filond HK Y 0.05% R TL AL HoOWH WO I Y LE L THEE% 10 Hic LCH
ST P B AR MGE RN e L c o B U iR L e 5 K HORR DR L s~ v="
FOBALFE DL AL ZNBEAELRD XY &, HOEEPEHTIEE Les b0 ) &7

Copper sulphate.

it LS
ok B Il B | - Concentration
Experiment =
No. | #u 3 _
Hos Control 0.01 0.05 0.10 0.30 0.50
0l + + = . ", -
2 + + = - r
g1 [ 3 + + ~ — = .
4 + + - = . e |
. + % - + - -
’ |
1 -+ l + e . \ o i
|
2 + [ o - — = -
|
o2 [ 3 + ‘ + = - _ _
4 + + - = - _
5 & 4 . . . -
1 o+ s _— _ ol o1
2 . . 3 = - —_ o
# 3 m| 3 + + = e T _
4 + + - — 2 _
5 + + =+ - 5 _




= R B R B B E BE4HEB

R D503 < BRELER & 661 L7z 28808 0.019% T 8ET 2 &8 d, 0056%
RTRBCEB OEBE R THE 2 BEEE 5 b olc LchofHkc R TR < v
=V P RUFKE A BCR TR -BEOHEEEE T2 L0 L300 Lo

4o zvEy -t (HBOMERZD X2 D EEHE D)

Creosote (not good)

ol iz o,
== 7 3 153 =3 . Bf. CA)
OB B | R Concentration
Tixperiment No. [E i e g
No. O | 'Con- | 0.01 | 0.05 0.10 | 0.30 | 0.50 | 0.70 | 1.00 | 1.50 | 5.00 | 10.00
- trol | | e
1 + + + + + + + + + - -
%1 2 | + + + + + + + + + - | =
3 + + + + + + + + — -
1 + + + + + + + + + = | =
2 [ 2 + + s 4 + A + + o - -
3 + + 4 + + F 4 + - -
|
1 } F i + o+ + + [ + - -
% 3 [ 2 + + 4 + + + 4 F + - | =
|
3 + + + o+ + t + - -
1 + + 4 * + + + + + - =
i 4 2 | + + + + + + + + + - | =
3 F + b + + + + + — =

PR LV EAETHEO 2 v Y ~ b &HTAARR B 2 VY ~ P REFEE
Lo LT 1.60% w5 bifize Kz 2@ LR L it & MoRERIic L co®r
D L MaER ) L3 2 % 0F % & UITHEIEACE Y T R HLERcEHR o kS
LB EEEET 200k Yo

be By —ns2vdy -1 (LE 1.054)
Coal-tar creosote (sp. gr. 1.0564)
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Experiment
No.
o1
o2
# o3
% 4 [

i3

No.

o

3

i 2D e .
Concentration i %
BB \
Coan- | 0.01 | 0.05 | 0.10 | 0.30 | 0.50 Remarks
trol | _ | - - o
Lt 4 . & _ _ | BRMEO L O 2WEIKII TE#R R
T (XA | 25T
s £ 3 + _ _ | 001 GHD LD LH R EH 2
J[l 2 hu 0-05% PiEIZ%iQE é Tgf U »
. & 4 + _ | 010212 T X B RE O BB 2
M REHE B LIZEx P,
+ + + + - | =
+ + + + = — il I
+ + + = -
+ + + + — |5 =
+ 3 + + | = | = 7 E
+ + + - -
+ + 4 + - | =
+ + + + =y = " Ik
+ + + - | -

FROERBEOFRTHMHMBE 22 v Y -~ v id 0.10% it fEcEE L, 030%
CRTEZ2RLOBEF R ELRENRELIRERZC 22RO Yo

6. K& —-n
Wood-tar
e ' Fl % (%) &
W g | A OBR Concentration fi %
Experiment T
i S
No. No. | Gon- | 0.01 | 0.05 | 0.10 | 0.30 | 0.50 | 0.70 | 1.00 e
trol
} P R [ 0.10% B EEE
| 1, = 4 <+ + st I s e L 'Cﬂéj z %‘ 5 @@@
’ A LHEDLEIZH
| Y BB ez
# 1 mH| 2 + + + + + + — - QEEFH L, 0.30% &
VEEWMeTRE R
¥, 050 |2 Tk
3 + + + + + + — = | A rEELIELIC
Nan 8 S - D — = = S - < o
1 + + + + + + — —
i 2 2 + * + + = = 1 R o3
3 + + + + + + - =
1 + + + + + - —
: Ak
B 3 [ 2 + + + + + - -
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i B ) W | A B it LS i %

Conecentration

Experiment T

No. | N° | Con- | 0.01 | 0.05 | 0.10 | 0.30 | 0.50 | 0.70 | 1.00 Remarks
trol

3 + + + + + + - -

# 4 m| 2| + e T T I I (R Wk

Wit Uze 2 kil & 5 AT 2 W PR R R T b DO K 7 2 b D F5Rky ~ v
=Y} RUBHERSAIC L T2 vA ¥ — V2K ¥y K —n 32 X Y (bt Lo
v Y — b 2HET SRR 7 2RI o B L e LT 1502 T b R EOH
OREET BB o R LA IEMAHEE R L Lie IR Lopad ko L,

<v=v 1 0.05%, Haf 0.06%,

pEes  0.05—0.10%, Aoz v ay =1t L0Z%(LDREICTLEEE )

Wrrady -1 0.30%, Ky - 070%

i L e P %as  Ceratostomella pind (¥l 3 % 6iEREN T AR O AR © #1E R 5
LR 0.0125(10.0004)ic AT EE 1 0.002—0.00012 (50.000—100.0004%) 1 7T EE
FIEELZ 2080 E 0B LTy HED 7 F 2 vk ¢ afiRe: 0.10—0.062 (1000—200045),
HiRkeH L i 005220008 @R THOFEE ki 9 2 23k < M OB H IR i«
K7 2 M D Boshn e b PEITIR o M R EIE &g OIF R L g0 2 oS ) HOofH
BRI B BRI — 7 B X2 kDI TH oW L IR T2 C 2REE T2 by FF 2V FR
vzEoaEmMcE LT O pini @l tLTREZENNEH T2 L0 R0 000 p

XVIL. 7' BIAR 8§ 2 8@ 005 b

ﬁﬁbh%%ﬁ%%mﬁmﬁﬂmﬁﬁﬁmmib@L%%@&mbfﬁbﬁ%@Emf%%
KicEH LEEL » BRI ZROKSERE Ly HOKOESH K R 2 7' T Mic iy i
S ORI R & 7 D » S EER o BRI BB AT T & B AGE B, BRicd
KOAKNDREFRICH 72 3 B BECREMOREREZSMI T 2T B~ ET L bk
PLCTyZ S EEE O B B D CVlanfin7s 2 BRIE 3t & 372 % 2 51 2 150y il o3& h o 5
Fy == b ROGHIERIAOALERT B OREE EBHIL UZe 2 TCORMIRE X V3L CIRIER
b0 LR ETUY o

V] *
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WEFn 7 45 2 BEREREARETRN X D B 5 L REI L2 2 18€ 10em o 7' F I K ik, Zh
ZREX 6em ¥ Y A O b O ZERK T Vel L 7e 5 I & Al & 7e 2 BT8R in,
AR T A L 1200C T 3 HiE 30 43R Ly oMo b DI i3 SE-SHiAR 1 % R
B i Fo 43 BIRC IR O R % 2341 L 7e B AT O RS T8 ity A O IC A O T
FHER LI H) Y B Y CRFT L 26°C. oM fERAICE &, PRI 10 1 Bic 3o e
Do T LTHEEE L 7e 2 2340 {AGABRME 242 7 2 438 LILo IGERIC IR 26K & 2% 2 1R leH &
HT2E TlAi L 2EE LSMlie ans b0k,

i BR(EAn 7R3 B IL H X D [RAET 19 1)

1L RRe#HT2EBR

Experiments on Mercuric chloride

o B | B BE | A 5% i 5
Experiment (%)
No. Concentration | No. Results
‘ 1
y %Eﬁ | ZPEFRES DB 31 f’*’CﬁE’b‘&Z[ﬂﬁ@'ﬁ%@ﬁﬁé%‘?’u
B 1 W Bl 2 [y OO DA I 3 M 1 BT
3
1
HRIEIC iﬁ?@hﬂ@& VEMOBE 2R PL THE S JER
m o2 0.5 2 T .
3
1
2
w3 [ 0.5 3 ERIAEHKOBE 2R S T,
4
5
1
5 tl R 2 QEMOEE Lild T,
s 4 [ 0.5
i 3 Fe ot 4 (ZEERRES O RIE| hkd TR DMK OB A LB T
4 AL, MOREEE DI
1
2
HREIELEORT il D THo
% 5 1.0 3
4 MBS L FRD bNT,




56 o3 R B W & =+ H B
1 e 3 BE | A aR i P
Experiment (%)
No. Concentration | No. Results
1
Pl | mede By £ ) MBROTEE T B L T ROBSOM @R
s e | g | LdRmiITb L, HOBERE T HAIL L TADOSW A
< ji ;%‘%ﬁi%&ﬁ?ﬂ. BB H i 2 6 2k L CHEB ORI &
4 0
5
2 = McE 5 BECEBRTM  siid s m—)
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Researches on the Discolorations of Logs of Fagus crenata
Blume caused by Endoconidiophora Bunae, n. sp.

and on its preventive Method (Résume)
By
Kirzo Krrasmna

It is common knowledge that freshly cut ends of logs of the Fagus crenata Blume
get badly stained through some unknown cause, and in case of severe staining the
entire sapwood be rapidly affected, causing interior staining of the sapwood of logs,
whereby considerable damage to the grade and value of timber has been brought about for
many years. _

According to my observations in many different national forests, this discoloration
seems to be caused by some staining fungi which are not recognized during the winter
season on account of the weather conditions distinctly unfavorable for the growth of
staining fungi, but it is very heavy from May to September especially from July to
August, because the warm wet weather and high humidity at such periods are highly
favorable for the development of these wood-staining fungi, and under such favorable
conditions this stain may develop with a surprising rapidity, appearing on the freshly cut
ends of logs within about 7 or 10 days after cutting, and great deterioration will be
brought about mainly through a discoloration of sapwood with the result of considerable
financial losses. Though it is unable to estimate exactly the loss suffered from this
discoloration, yet considerable damages must probably be caused by staining fungi every
year, but little work has been done to determine on the cause and method of controling
this discoloration.

Late in the year 1931, the writer’s attention was called to determine the cause of
this discoloration and an effective preventional method, and after four years, he not only
has determined the causal organisms by detailed microscopical examinations and inoculation
experiments, but also discovered a satisfactry remedy by applying a particular mixtures
to the cut ends as soon as practicable after logs are cut from fallen trees.

According to the writer’s investigations three apparently important fungi have been
found to associate with this brown discoloration. The one was found to be new to science
identified as the species Endoconidiophore Bunae n. sp. by the writer and the two other

species were determined to be the Ceratostomella sp. and Graphium sp, Studies on the
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morphology and physiology of the latter two staining fungi are in progress in my
laboratory.  This present paper, therefore, deals chiefly with the experimental results on
the discoloring fungus, Endoconidiophora Bunae only.

The mycelium infects the newly cut ends of logs soon after cutting, appearing as
a grayish white colony to the naked eyes in the woods in the summer season and severe
brown discoloration may take place in the infected areas. This discoloration progresses
much more rapidly in the longitudinal directicn of the logs than in the radial direction
and is of quite a striking coloration distinetive from natural faint yellowish white of
sapwood. In several weeks the surface of the attaked ends may be covered with a dence
black surface growth of mycelium and perithecia, and in such stage the surface of the
infected ends may be discolored turning intoadark or dark brown color, and a noticeable
brown and usually streaky discoloration may frequently be recognized entirely all over
the sapwood, The deeper brown stains are due to the growth within the wood of the
minute yellowish-brown threads of this fungus and discoloring the wood structure by
means of coloring matter produced by the action of oxidizing ferments secreted from the
mycelium of this fungus.

Since the wood fibres are not appreciably impaired by the growth of this stain
fungus, there should be no apparent loss in the strength property of the invaded wood,
but the presence of much stain will seriously prevent the use of timber for purposes
where color, texture, and clearness of grain are of prime importance.

The aerial mycelium of the present fungus growing on culture media varies
according to the media used for experiments. The hyphae grown on soy-agar are at
first, colorless, and as the cultures age gradually become light brown. In the young
stage they are 2.0-2.5 ¢ in width, but when old they are 4.5-6.0 . Perithecia are flask-
shaped, dark in color, and are easily produced on potato-agar over the surface of the
media in 3 or 4 days at 26°C,, lying on agar slant with long beaks projecting upward
at an angle; the bases of the perithecia are sphaerical and measure 104.4-243.6 ¢ in
diameter, and are covered with numerous brown bristles, measuring 84.6-124.3 ¢ in
length.

The necks of perithecia are black in color and vary in length, that is 304.5—
609.0 2 and generally they are about 3 times the diameter of the basal part of perithecia.
Ostioles are surrounded by a few (7-21) hyaline filaments measuring 10.5-63.0 in
length. Ascospores are of kidney shape, hyaline, one celled, and their sizes are of 3.90-
4.80%2.25-4.35 ¢£; they are covered with mucilaginous substance, and ejected from the

apex of the necks of perthecia. ¥ndoconidiophores can be seen two kinds, the one is

5
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shorter (rarely long), and attenuate to small diameter at the apex, and it is 28.0-29.7 y
in length, 5.36-5.40 # in width at the base, hyaline, and produce narrow, hyaline and
cylindric endoconidia. Endoconidia are 7.00-7.84 ¢ in length and 1.42-2.22 ¢ in width.
The other is longer and enlarged slightly above, measuring 7.2—8.4x63.0-70.0 p,
producing hyaline, thick-walled, ovoid-shaped macroconidia. Macroconidia are 7.2-9.6 ¢ in
width and 8.4-14.4 ¢ in length.

From the morphological characters above mentioned, the fungus can be recognized
as a species of Endoconidiophora which was first described by Miinch in 1907, and so
far as the writer is aware, among the species of Endoconidiophora, known as the causal
organisms of discoloring the freshly cut end of Fagus crenata or others, I have not
been able to find any species which exactly agrees with the morophology of the writer’s
fungus. However, the fungus somewhat resembles Endoconidiophora moniliformis (Hedg.)
Davidson which was first described by Hedgeock in 1906, by the name of Ceratostomellc
moniliformis Hedg. causing the brown stain of gum wood, but the latter species is
obviously differentiated in producing the large barrel-shaped and thick walled endoconi-
dia which are ejected out of the short conidiophores and in covering coarsely with short
needle-like bristles around the basal part of the perithecia.

In comparing with the previous descriptions regarding the morphology and
physiology of several species of FEndoconidiophora, it is considered that the writer’s fungus
in question to be a new species and the writer wishes to apply a new name FEndoconidio-

phora Bunae n. sp. to it and the following diagnosis is given.

Technical description :

Endoconidiophora Bunae. Kitajima. n. sp. Mycelio in agaro (Soya) primum
hyalino, dein pallide brunnescente, hyphis bruneis 4.5-6.0 ¢ diam.; peritheciis nigris, glosbosis,
ligno, carbonaceis, 104.4-243.6 2 diam.; rostellis perlengis, 804.5-609.0 g ; circum ostiolum
7-21 filaments, 10.5-63.0 ¢ longis ; ascosporis membrana gelatinosa vestitis, reniformibus,
hyalosporus, 38.90-4.80%2.25-4.35 ,; microconidiophoris parvis, 28.0-29.7 longis, e basi
5.36-5.40 4, attenuatis, hyalinis; conidiis endogenis, hyalins, cylindricis, 28.0-29.7 x
5.36-5.40 12; macro-conidiophoris, 63.0-70.0 x longis, e basi 7.2-8.4 s, hyalinis; conidiis

endogenis, hyalinis, ovoideis 7.2-9.6 x 8.4-14.4 s

Isolated from Fagus crenata Blume logs at Shigetomi national forest, the Minor

Forest Office of Gokan, November, 1932.

As above mentioned, the causal organism was proved as FEndoconidiophora Bunce
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which has been identified by the writer as a new species. This species is easily differentiated
from Ceratostomella in that conidia are formed endogenously. KExcepting above fungus
the Ceratostomelle, sp. and Graphium sp. were also proved to be of great importance in
causing severe brown stain, but the result of the study on the microscopical and maero-
scopical characters of these fungi will be published in near future.

According to the results of inoculation experiments carried out over and over
again in order to determine the discoloring nature of the mentioned fungus, the sapwood
of several species of trees, such as Fugus crenaie Blume, Quercus glandulifera Bl., Zelkowa
acuminate. Plauch, Magnolia hypoleuca S. et Z., Kalopanax ricinifolius Miq., Percarya
rhotfolia S. et Z., Acer pictum Thunb. var. typicum Koidz., Cercidiphyllum Japanicum
8. et Z. seemed to he particularly susceptible to the fungus, but the degree of susceptibility
somewhat varies among the species. The fungus has no power to stain the sapwood of
Finus densiflora. 8.

Among the factors influencing the growth of wood-staining fungi, temperature is
the most important ; and not only does it affect their rate of growth, but also it influences
the rate of discoloring of the logs.

A detailed examination of the rate of mycelial growth of the fungs has been carri-
ed out on the plate culture in Petri dishes, containing nearly equal volumes of media.
In the experiment, two different culture media have been used that are soy-agar and
potato-agar. Each plate was inoculated centrally soon after the medium had set down,
with small transplants of about 2 mm. square, cut off from actively growing cultures on
the other plates. These inoculated dishes were placed for 4 days in the various incubators
maintained at the different temperatures, immediatly after inoculation. At the final days,
the measurments of the diameters of the colonies were made along two diameters at right
angles, and the results were averaged.

According to above mentioned experiments, it may be concluded that this fungus
does not gro“.r at under 5°C., and the rate of growth is very slow at sfill 12°C. but
gradually increases till up to about 20°C. and grows most vigorously at 26° C., but the
growth somewhat drops off at 30°C., and is entirely inhibited at 35° C.

Judging from this result it may be noted that the fungus grows at a temperature
ranging from 10° to 30°C. and its’ optimum temperature lies at about 26°C.

The growth of the wood-staining fungi in wood depend upon a certain amount
of moisture. If too little moisture is present, fungi cannot grow, and if a large
percentage of moisture is present in wood, fungi are also unable to grow. Therefore,

the minimum and optimum contents of moisture of wood is of immediate interest from
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a practical standpoint in handling lamber. TFor this purpose I have carried out the
accurately controlled tests to find the optimum and the lower” limit of moisture for the
growth of the staining fungus. The wood used for the tests felled in late March,
1985. A short log was cut from a tree and the ends of the log were thickly coated
to retard moisture logs with the mixture No. 18. suggested by the writer. So far as the
writer is aware, no infection with staining or wood-destroying fungi took place between
the time of falling and the test.

From the result of my experiments this fungus exhibited no signs of growth at a
moisture content of 15 per cent or less, oven-dry basis, but scarcely grew at 19-25 per
cent around the inoculated area, and in case of 31 per cent the wood remained nearly
unstained while scant mycelium grew on the surface of the tested wood, but at a moisture
content of 87 per cent or above, the mycelium grew vigorously and the wood was stained
heavily, and numerous perithecia were formed.

From this data it would seem safe to assume that at and below a moisture content
of 20 per cent of the oven-dry weight, there will be no danger of the development of
sap-staining fungl on wood. It means that proper air-seasoning or kiln-drying to such
a low moisture content insures the wood against subsequent staining during the storage
of the stock, provided the stock is kept dry.

On the cut ends of the great majority of the winter-cut logs, the growth of this
fungus is not generally seen during the summer time, excepting in the piled ones in a
highly moist place. This is apparently due to the fact that the winter-cut logs have an
opportunity to season under the conditions less favorable for the fungus growtht and by
the time warm weather arrives the ends of logs will get dried to a degree which will
render them less susceptible to fungi.

The pure culture of this fungus was started by transferring a single perithecium
with a sterilized needle on the soy-agar plate medium in Petri dishes directly. In order
to compare the growing habits of the mycelium fourteen different kinds of agar media
were used, and among them the soy-agar, potato-agar and carrot-agar showed the most
favorable results, especially the potato-agar proved to be the best, and were produced
numerous perithecia in three or four days after cultured. On corn-meal-agar showed
a scant growth of surface mycelium and the aerial mycelium does little or no develop.

Of various liquid media, the Richard’s, Knop’s, Czapeck’s, Peffer’s and Currie’s
solutions were chosen. Among these in the Richard’s and Knop’s solutions no mycerial
growth was seen at all bub the growth in the Czapeck’s solution was slightly better than

that in Richard’s and Knop’s, forming a small grayish mycelial mass in the solution.
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On the other hand the Peffer’s and Currie’s solutions seemed comparatively suitable for
this fungus, forming submerged, loose and semicircular masses in the solutions..

In general, the mycelial growth was not so good as in the case of the solid media
ased in my experiments.

It is a well known fact that oxygen is essential for the growth of mycelium, but
from the writer’s experiments, it may be seen that this fungus grows in a poor condition
of oxygen.

According to the cultural experiments with gallic tannin and pyrogalic acid, using
Bavendamm’s method, this fungus appears to secrete some vigorous oxydizing ferments.

In order to observe the growing relation in the mixed cultures between the present
fungus and other related ones, also between the present one and some other wood-destroy-
ing fungi growing on beech wood, different experiments were carried out. If two
colonies of writer’s fungus grow in contact with each other, in the absence of light, the
mycelium of the two intermingle thoroughly without any inhibiting effect on forming an
uniform mycelial mat on the surface of the plate agar just as in the case of a single
inoculum. When the colonies of the present fungus and of any other Ceratostomella
species are. cultivated mixed together in the absence of light, the mycelium of the former
grows over the colony of the latter that is considerably inhibited by the former with
the exception of C. piliferc which continues its growth. But on the contraly, when this
fungus was cultured mixed with wood-destroying fungi in the same condition, the colony
of the fomer was entirely overgrownd by the mycelium of the latter and the growth was
completely inhibited. ,

The writer studied about the effect of glucose, sucrose, maltose, and lactose on the
myecelial growth of this fungus. On the whole, these sugars showed no remarkable in-
fluence on the growth of the diameter of the colony in comparison with the control, but
0.1-3.0 per cent of glucose and 0.3-0.5 per cent of maltose proved to be comparatively
suitable for producing an abundant aerial mycelinm, while lactose, sucrose and the
control were found very poor in this respect.

Tests were made to determine the toxic action of mercuric chloride, copper sulphate,
coal-tar creosote (Sp. gr. 1,504) and malenit upon the present fungus by the Petri-dish
method, and although 0.05 per cent of mercuric chloride, 0.5 per cent of copper sulphate,
0.05 per cent of malenit, and 0.3 per cent of coal-tar creosote considerably retarded the
growth of mycelium, but in case of using these preservatives on the freshly cut ends
of logs of Fugus erenate Blume in natural condition, even by using solutions of the

concentration of 1 per cent, 10 per cent and 5 per cent respectively, it was unable to-
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prevent the infection of staining fungi.

The writer carried out a set of field experiments on a large scale in the national
forests at Tokyo, Akita, and Aomori prefectures in order to determine the effective
endcoating mixture in{1934 and 1935, and for the purpose of these experiments about
2000 logs were used. An ideal endcoating mixture for the purppose following specifica-
tlons may be needed.

1. To be effective in preventing stain and rot fungi.

2. To be easily mixed and applied.

8. To be cheapyand not to change its quality.

4. Not to be poisonous, not corrosive, without discoloring wood.

5. To be easily coagulatable in a short time after being applied without removal.

6. To be water-proof.

With these specifications in mind, 24 kinds of mixtures suggested by the writer
were tested, and two kinds of these mixtures, which are No. 18 and No. 24 seemed to
be most effective in preventing the entrance of fungi from the log ends by dpplying
with a stiff brash on the newly cut ends.

These effective mixtures were named Kitajima’s No. 18 and Kitajima’s No. 24,
The cost of the former was about 20 cents per 1 m® and the latter was about 14 cents

per 1m® and the formula are made up as follows, with the proportions given by weight.

Denatured Aleohol 26.0
Rosin 48,0
No. 18 <Slaked Lime 4.0
Aspest Powder 10.5
Coal Tar Creosote 10.0
Wood-Tar 69.0
No. 24 {Pine Pitch 26.0
Slaked Lime 5.0

According to my practical experiments for two years with the mixtures above
mentioned, the damage due to the sap-stain was proved to be greatly reduced by applying
following treatments.

If the winter-cut logs are sawed up before the beginning of June, the log ends are
not necessarily be coated with these mixtures, but if the logs need to be left in the forest

or yard untill the end of October, they should be coated with the mixtare No. 24 by
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means of a stiff brush during March or April. The logs subjected to the treatment will
be kept in good condition free from any stain, mold or rot untill the end of August
or the beginning of September. The tests indicated that if the mixture No. 18 is used
during this period the hardened surface cracks irreguraly and separates gradually from
the coated ends.

For the summer-cut logs, it is very effective to apply the mixture No. 18 as soon
as practicable after the logs have been cut from the fallen trees. This mixture will adhere
tightly to the cut surface of the logs as slow drying takes place, even to the freshly eut
ends of fallen trees during summer time, thus the sapwood will not discolor. At the
treated ends with this mixture developed neither this stain nor other discoloring nor
wood-rotting fungi for three or four months even in the season when the natural condition
is the most favorable to the growth of those species of fungi above mentioned.

If the mixture No. 24 is applied during this season, the sapwood will often be
stained in a dark color starting from the log ends by mixture itself.

According to the writers experiments |the bark seems to be the most effective to
prevent the entrance of stain and wood-destroying fungi from the sides; for this reason,
it is not recommended to cut down Fuagus crenate Blume on July when the bark is

most easily separated.

Illustrations of the Plates.

Plate I.  Showing the Fagus erenata Blume logs heavily sap stained and considerable sap-
rotted by fungi during storage in the yard or woods without any end-coatings.
A. Showing the badly attacked ends of the logs after just a year fallen in
November, 1931,
B. Ditto enlarged.
C. Badly attacked log end by staning and destroyi-ng fungi after 3 months cut
in June, 1931.
Plate II.
A.  Discolored floorings produced ifrom the infected logs.
B. Cross section of an infected log end after 3 months fallen in May, 1932.
Showing a severe discoloration by Endoconidiophora Bunae Kitajima.
C. Vertical section of discolored sap wood of Fagus crenate Blume. Showing
a deep brown hyphal growing in the vessel. (x 570 E. Leitz)
D. Old hyphae of Endoconidiophora Bunae XKitajima produced on soy-agar.

Showing the enormous dots developed on its surface. (x 570 E. Leitz)
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Plate III.
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Plate V.
A.

B.
Plate VI.

Discoloration of the cut end of Fagus crenate Blume by an artificial inoculation
with the inoculum of Endoconidiophora Bunae Kitajima.

Young perithecia produced on soy-agar. (x 100 E. Leitz)

Ditto Matured. (x 100 E. Leitz)

Bristles of the perithecia. (x 400 E. Leitz)

Ascospore mass ejected out of a perithecinm. (x 100 E. Leitz)

Ditto -highly magnified. (x 570 E. Leitz)

Fringe of cilia at the tip of the neck of a perithecium. (x 840 Service)
Showing the young and old bristles produced on the wall of a perithecium.
Ascospores highly magnified. (x 840 Service)

Micro-endoconidia and Conidiophores produced on soy-agar. ( x 1000 E. Leitz)
Endoconidia. (x 1000 E. Leitz)

Mycelium of Endoconidiophore Bunae Kitajima devéloped on soy-agar.

Ditto somewhat matured.

Germination of conidia.

A.

Germination of endoconidia in 3 per cent solution of Kepler malt extract,

after 3 hours, at 26°C. (x 1000 E. Leitz)

B. Ditto after 5 hours.
C. Showing a somewhat developed myceliam from endoconidia.
D. Macro-endoconidia and conidiophores produced on potato-agar.
Plate VIL
A. Myecelium of Endoconidiophora Bunee Kitajima developed on potato-agar
plate culture after 4 days, at 26°C.
B. Effect of Gallic tannin on the myecelial growth of the mentioned fungus,
(action of oxydyzing ferments)
upper group 2% 1% 0.56%
lower group 0.25 % 01% 0%
C. Mycelial growth of Endoconidiophora Bunae Kitajima in a mixed culture with

the other fungi.

E. Bunae x E. Bunce, E. Bunae x Ceratostomella

upper group 1 sp. ]
E. Bunae < Graphium sp.
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E. Bunae x Lenzites betulina, E.Bunae X Polystictus
lower group harsutus.
E. Bunae x Polystictus versicolor.
Plate VIII.
Relation between the moisture contents of the wood of Fagus crenate Blume and

the growth of Endoconidiophora Bunae Kitajima.

L 12.33 per cent /1.  22.63per cent (1.  37.85 per cent
2. 13.02 2. 2893 2 40.28 ,
N 3. 13.03 B 3. 259 ., o 3. 43.03
4. 1311 4. 2703 ,, 4. 428
5. 13.63 5. 2970 5 4314
6. 1469 6. 3.9 , 6 4487

Plate IX.
Experiments on the preventive method of discoloration of logs of Fuagus crenata
Blume in woods.
A. Winter storage experiment. (January, 1932. Mutako national forest, the
Gokan Minor Forest Office.)
B. Summer storage experiment. (May, 1932. Sigetomi national forest, The Gokan

Minor Forest Office.)

a

Summer Storage experiment. (May, 1932, Minami-Temmadate national forest,
the Noheji Minor Forest Office.)
Plate X.

Experiments on the preventive method of discoloration of logs of Fugus crenata

Blume in woods.

A. Summer storage experiment. (The right 3 logs were endcoated with the
Kitajima’s mixture No. 18, and the left 2 logs were also endcoated except
the heart wood where Schizophyllum commune Fr. has grown.)

B. Summer storage experiment. (Showing the cut ends of untreated logs heavily

infected by Endoconidiophore Bunae Kitajima. Note the dark discoloring by
the development of numerous perithecia.)
C. Winter storage experiment. (Showing the numerous cracks produced on the
untreated cut surface during July.)
Plate XI.
Experiments on the preventive method of discoloration of logs of Fagus crenata
Blume in woods.

A. The Kitajima mixture No. 18 was used in May, 1932.
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1.
2

Sawed in July. (entirely unstained)

Sawed in August. (Ditto)

B. TUntreated.

Plate XII.

1.
2.

Sawed in July. (Showing somewhat discoloration from cut end.)
Sawed in August. (Showing heavy discoloration on nearly all over the

sapwood.)

Experiments on the preventive method of discoloration of logs of Fagus crenata

A.

Blume in woods.

Winter storage experiment.

1.

2.

Fallen in Tebruary, untreated, and sawed in October. (Showing stained
and destroied by fungi.)
Fallen in February, endcoated with the Kitajima’s mixture No. 24 in April

and sawed in October. (light stained)

Winter storage experiment.

1

Fallen in January, endcoated with the Kitajima’s mixture No. 24 in April
and sawed at the end of September. (Showing entirely unstained)
Fallen in January, untreated and sawed at the end of September. (Show-

ing heavily stained and rotted)

Winter storage experiment.

1.

Lo

Fallen in February, endcoated with the Kitajima’s mixture No. 24 and
sawed at the beginning of October. The bark of logs was kept in good
condition without removing from wood at the lower side and the sapwood
of this side was lightly stained. On the contraly, the sapwood of upper
side was heavily stained where the bark nearly came off.

Fallen in February, the left side was endcoated with the Kitajima’s
mixture No. 24 and the right side untreated, and sawed at the beginning of

October. (Note the degree of discoloration of both sides.)



A










pés BN

a7 & = < N(E—
oracd LRI

o BT A Vx>

o & w













IR

[l

8







fi]

10




i

O 1

[









