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Fig. 1. E. coerulescens OTFHESR ¥ FHET Fig. 2. E. coerulescens O PN&45e:TFH &

Perithecium and ascospores of BEEAEES

Endoconidiophores of E. coerulescens
a. Macroendoconidiophore with
macroendoconidia

. Microendoconidiophore with
microendoconidia

c. Young conidiophore not matured

E. coerulescens
a. Perithecium
b. Apical hairs and ascospores b

Wil T 20~48p (25~30p), FEHHICIEHG T 9~13p (10~124), BHDOLINTITMAEDHEL B D,

HWEOHIL 6~12 & (7~10 &), BX 12~28u (15~20p), IRIXTHHT 1.5~2.50 (2u), 4l
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FAUE & DEES | Endoconidiophora coerulescens MUNCH [ZF24) ¥ A Y12 B\WC MiNen 2k h
BIhHEETH D2, Hofulflul EWiis c&ICHT 2, 3 OBME & o A% EFECUET 5o
TS TH B L Lo bbb O BEREE L 35D 5 2 THE & A ZHEIETR b 0%, Lac
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BHRHERIW LB THHS 5 o

ESE DAVIDSONY (17 2 VU H OPEHHIE T Douglas fir (Pseudotsuga douglasii) OFEEYE-T—HE
0 Endoconidiophora JEE % /3L, iUk Picea, Pinus 7g & OEF¥EENC =3, Pseudotsuga DX
RS 5 REET, TEENT & INSRD Endoconidiophora coerulescens W Jb_T%/pE\ (6~9X1.7
~2u) Hic ¥ w T C E. coerulescens D 1\ fEE Al L, E. coerulescens MUNCH forma douglasii
DAVIDRON & L7zo JWilED = V' ¥ OSREOFRIUFIRATE L A2 & 512, 4.5~7x1.5~2u (5~6%1.5
~2u) T, DT 2V Hho Pseudotsuga D3FFEL Y HEE A, MiNen (l.e) ik 5 & }:,.f v 0 hER
7%x2u, BaxsHr (L ¢.) OEL o1 F Y ADFRigE 5~6.7x1.6~1.8p (5.8x1.7u) T, WHit
YRED = V'~ Y DOFRIRLT 2V AFERT Pseudotsuga 3% E. coerulescens f. douglasii ¥ 3 %R7g
53 DTH5S,

DAVIDSOND [ A4EICTEDTT 2 Y AD 2w 7 F OEMIEC, BFLHO—FE Dendroctonus engelmanni
DIFER %) f- Engelmann spruce(Picea engelmannii) DFLiEH B RN D RFIC N » Endoconidiophora
coerulescens & SHEL 1273, T HBILTERECHE LOMIIC /D DL S B2, E. coerulescens MUNCIT
ELTELOh 2 EL TS,

LI BE & o iR X o THEIBED = V= Y ORI O 5RRE L i~ & ¢, Endoconidio-
phora coerulescens MUNCH LIFEL TI LoV THA I, KEIE MUNcH (1. c.) & Lo TFE
Lk, JERGERICin b D & D L by, 1951 4Eicid Baksur (I c) i@ X>TA
a2V Ty FIRBWTRWEI R, X561 1953 492tk DavipeoN (l.c.) 237 2 Y HiZ B\~ T Douglas
fir 7 BRI & Bie s 1 RRER B, 1955 RICIXBILRAE & 4 < HibTo o b D AVFRES TV B,
SRl b OILIFHEF REHIC B T 2 KB OMRHA B, Fihd TR /LD TAREIIRC - K - BROARE
AL T2 Z LB L ehbid Th %,

EZXE roBH

SRR () B L OCRIERITSEREEECGEEZ IV, ~r VIR X b, By
NFER 0°C 2 40°C € 5°C k& D 9 BT L > THEC L 7o, FIREIC KT 2 REOEE%Y Table
LICRT. CORTHIBA R X 5 ICTREFEE & & 16~25°C OHCILILITICIEE T 5 2%, BHEosELE
HWRHETHFIEO TR L DR Th D, L L, EHEOEIIL L3 Y, chiltoffsish
% (Plate 1, Figs. b, ¢), BHHERITIERMAIE L TIREp), B b EmoOMBRoEihE-A33%

Table 1. BRI L O FSRITIEREAEE EOZRIEC s 5 B0 (cm)
Dlameters of fungal fnat at dlfferent temperatures (cm)

Kind of ’ Potato-dextrose agar ' Malt-extract agar
medium - e T T -
' Tempera-| [ | [ |
‘ture (°C) } |
’ o s{w]15} 20 | 25 |30}3s o| 5110 ’ 151201 25|30 | 35! 40
Time in i | ‘ |
days {7 1 ) \ i & I e !7 - -
3 ‘oo.4o.7os| 3.7 34)0\0[0} )o' ’0)1213‘0’ )0
4 010.4 1.6 1.2 71l 7.0 O‘O) 0 0525‘40}0 0 0
5 010.5 2.0 3.1 8.9 86’0‘0 O‘ 006k123553\0}0|0
6 k)l 0.5 311 4.3 39,00 >9.00 (=)l 1.2 2.1 4.4] 6.4~ (=)

(+) %—Ni&%fh % Mycella were still alive (=) BIRIIFEP Mycelia dead
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BL, ThbRBBETHCONCROELHOTRBICZROL LD, EHREOOAE LI ONT, HE
SR DR £ 70 B o HELIRO REBOEH R PGS ETIEARBIC AL U CPES EIaT R T
T 50T, RMIERE/CD. Z OERPOERED TRk PRI ER S L L,
EREO T & D AR 3T, TR T 5o THINEEE LIC I LT U, S L3R
S DX EBOMARE SIAL, ORISR T ERIRIC R oh, AR IS b oo TR ET %
(Plate 2, Fig. a), & OFERIRIL L REWICHETFINCIEOT B, &0 5 TICIERL S0 5h D EHHLM
WEHiET § ~ A = AT A DOESE L DT W DD, I OF D ILESFRTIEREEE LRG0 b BRI
HHEREETE FOBTHEL O SR,

Table 1 R L7c & 512, KEE 5°C TIREHEIURIEIEL L Clb T 0 EET 528, EFERIE
REFEE ETIRIZ LA LT LicL, 20°C 205 25°C TILilke it F o d I &R L, 30°C Tk
ALFE LI, 0°C F X0 5°C i 1 EMNIENE L e i S 7o e U8 20°C 10 (70 L T SEB LI U
BA% 30°C T LBEMIAE L EREL S- 20 20°C THEERL T, ITPHANIBEIR bR, &
OFERIARE A TRICKT L T3 L2 FIRL T 5 0T, ARE OB & PIES LT oBEIC T+ 5488
TR & BICHETL o,

FURITFERE L (k) 12 20~25°C T 2 MHARE O Ru 5L, RMICET LR L MED
TR &b Ldo—gOFRICHIE L RO ERIKICERT €, —REC—ERIRS, chi g
TESHERTEREIE OB iz o CEROAFOEMTEOEITEL HEL o, BhRodEOH
fiE% 20~25°C 2 WMIHE ORI TH S, Z ofifur Table 2 ISR U 7243, KEOER (PE5dMT

Table 2. & I 4L B & B A o 4 FE

"vr'rl‘ime i o I ] - -
Temp eraturé “ 5 min. 1 10 min. ‘ 30 min. 1 hour 3 hours 5 hours |10 hours
ce C [ B S S S
30 } + + + ‘ + +
35 ‘ + + + + =
40 ‘ + + — — : —
45 1 - - - - -
N e L O B
+ BEARIEREEE TS5 Mycelia were still alive — B-RILZER Mycelia dead
&) 1k 35°C T 108H], 40°C T 314, Table 3.
: : L RIBECHKT BEHOTE L FREOTKO S
45°C © 3045, 50°C TS5 TT T IE Diameter of fungal mat and production of
5 MORHR Y, - OFETH SR 30°C T 1 perithecia at different temperatures on

potato-dextrose agar

HHLIA, 35°C T 10 CARE OB AL M4

Temperature ("C) 20 ’ 22 ) 25
STEEITOIERS % & & BARBAEIRICH LT Diameter; mat (cm) ‘ 7>ﬂ 6.8 ’ 6.2
FLHTRC LERLTHY, WORHLED Perithecial production ‘ +  ++ ‘ +
ETHWERADOIL R s shisib i — B 7 T
TELINTHS S, . Pe;g{f;; f;"ff;igg;;i’mdmﬂy-
DAVIDSONY I X IUT A O— i Endo- Formed moderately.

+ R A RS
conidiophora coevulescens f. douglasii 1.7 Almost no perithecia were formed.
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I EO O L5 ISEAHRC RE A R ke © i, FEO
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Table 3 7 LWIGAVE X 5ic, FHEHIL 10°C 7.5 22°C ¥ T

DEFENTHIN S, EADETFOMKAN 25°C TIZEAERD

100
Fig.4 ?'3',} ,J;] (a) :‘_’.‘I*JéEfj}‘g'E 21—3:-! ﬁ%%%ﬁ?lﬂﬂcéhtﬂ)bi 22°C f{]"jﬂ‘f&)‘/)ﬁio
faF (b) DI FRYATFIR BT & < FEFL, 20~25°C Ci3 24 FEITARIC
Germmatlon of ascospores (a)
and macroendoconidia (b) 13 85 R~y NI EOIEERNMES N, KRN ESFEILTF D D

WREFENT SFRBIKT T L S FEHFT %o LoL, TIEIWTF S AEGET M’tiz"'hkdﬂ.,t h b BEHEA
OB RFERTHRN ThH ot

" o T @

Wk TIRAB) A Vo 2Y Y, 9o avThsyY, =vrFiwy bvelcdd Pica IV
Pinus OHIFEMIOFAEE T 2 WG IR TW 50, EEOILIUBEED = V<= Y LNHIEED T h~ Y
ORI KRE OMMEREE R A TE L THOBEE R L1,

2V IR IOT H= Y OUMEFNFR 5X3x0.5cm (KM 3x0.5cm) HkE XiCg Wy, oh
K IKOHAD 7+ DHER L AR IR UL D _hic, Mosiledhine 20 ¥ HRPECI T T
%, 1500 T 30 FHIAGHE L 7o, - ORICKE ORI LOBAE ML o3, £LTIhbLD
kA% 20°C ORI G U TR G0 o0 1IN BRSNS A R D R RAL,
=YY LT h= Y OO A FICEARDY, #ar bFLEOEmIPLE L (Plate 1, Figs.
e, £)o ik =v~>, 7r=Y rdHRKELYRL, MBWLRHEESY R, BALL= V< YHO
R B T ClgET 5 &, FROEOIN 5~8u DRWE AP IEEF N L KEL T 525, ik
I Z L RGEOBEADTED bivic, REFEEOTRILE Hill L CEMIREFITRAT 5, ZDBAIL
FRAUCRAT 2 BRI PRART 5% BERILAIES L ¥CFHL M5 L) TH5 (Plate 1,
Fig. d),
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ALHBE ) M OB L2 = V' = Y 5%, 1954 4E 5 H OB CER O MER H L e, o=
< VM AHRAMOELE BT, HOFLELERL 1o, ik L O FOMEE BT U 7ofEE, A5
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% Endoconidiophora coerulescens MUNCH r[E5E L1z, AEOHEFELOMWHE & L CHRICEUCII- 2 &
BREDSDTAH, 30°C T 16, 35°C ¢ 10 B CABIIFER T S . S O AE OS5 FEE TS
N LB, EERROBE, AEI=V~YDRELT T H= YR LFEILS. BRL{REYE
BEOBRA LA BOl L C{REFCEEAT S
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Plate 1
a~c. Endoconidiophora coerulescens DO (X 3/4)
a. BEERIHIEREAEE Lo 20°C, 6 BEOREHE
b. AL 15°C, 6 HEEOE:E
c. FURIHFEREAIE Lo 25°C, 6 HEOEHE
d. BB CHEI¥ =V~ YHOBEMEIER . ERFLAERTEL Tw2 (x800)
e. BEEL THAI W=V~ Yk, HIXEH (X1)
fBEEL CHIRRL T~ Y. RSB (x1)
g = V= YAKDAKMNMECE: Ut ER 0
Plate 2
a. EHERTIEREENRE Lo IR (xCa.3)
b. i (xCa.150)
c. FEEROBDIHOMTE (x800)
d. /NI YSr R & 19tk o N dafiuF (x800)
e. REIN L5 LENu-F71 L B o N L5 d0aT (< 800)
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Kiyowo Aosamia and Yasuo Havasur: Endoconidiophora coervulescens Muxch,
Causing Sap-stain of Yezo Spruce (Picea jezoensis) in Japan.

Résumé

An investigation on decay of Yezo spruce (Picea jezoensis) and Sakhalin
fir (Abies sachalinensis) in primeval forests in the headwaters of the river
Ishikari in Hokkaido was conducted.

The senior author noted in September 1954, that spruce logs from trees
thrown by a windstorm in May of the same year were severely stained by sapstain
organism. The stained sap-wood showed a bluish, dark-greyish discoloration, and
on the surface of the cut end of stained logs, there existed a dark-bluish mat
very similar to that of Chaetosphaeria found on bamboo trunks. In the fungal
mat blackish coremium-like bodies of a spacies of Graphium, easily recognizable
by the naked eye, produced abundantly. Careful examination revealed that they
were the perithecia of a species of Ophiostomataceae, the base of which was
embedded in the fungal mat. Isolations of the fungus from mycelia of the mat
and from ascospores were tried. Fungus cultured on agar media and on wood
was studied to ascertain the correctness of considering it a typical European
Endoconidiophora coerulescens Vitncu.

CunTUrAL craracTERISTIOS : The ascospores and conidia germinated easily
in distilled water and in potato-decoction. At the temperature of 20°C~25°C,
more than 80 per cent germiated after 24 hours.

Seven isolates were obtained from ascospores and mycelia which had grown
on spruce logs. As shown in Table 1, good growth was observed on both potato-
dextrose and malt extract agar in temperatures ranging from 15°C to 25°C. The
optimum temperature for the mycelial growth was between 20° and 25°C. At
30°C the fungus died after a week. The mycelia and conidia were completely
killed when exposed to the following high temperatures: At 35°C for 10 hours;
40°C for 3 hours; 45°C for 30 minutes; and at 50°C for 5 minutes. These
results indicate that the fungus is unable to withstand high temperatures.

According to Davrpson®, isolates of Douglas fir form of this fungus,
Endoconidiophora coerulescens Mixcu forma douglasii Davinson, died after a
short period under room temperatures at Beltsville, Maryland, U.S.A., whereas
in a cooler laboratory at Fort Collins, Colorado, this isolate was satisfactorily
maintained. These data may further suggest that isolates of E. coerulescens
group must be cultured in temperatures of 15~25°C to maintain them for a
long period.

On potato-dextrose agar the diameter of the mycelial mat is bigger than
that on malt extract agar, but the density of the mat is much greater on potato-
dextrose agar. A strong banana-oil odour developed in cultures on both media;
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stronger on malt extract agar than on potato-dextrose agar. Perithecia appeared
abundantly in both media in temperatures of 15~22°C after 4 to 5 days, and
matured after about 10 days.

MORPHOLOGICAL DESCRIPTION OF THE JaraNess Expocoxtprormora: Perithecia
black, 120~240 x 130~240. (140~220 x160~220z), covered with numerous long,
narrow black hyphae. Beaks 20~48y (25~30x) wide at the base, 9~13u (10~
12¢) at the tip, and 350~850. (600~750.) long, with hyaline fringe of pointed
hyphae around ostiole, 6~12 (7~11) in numbesr, 1.5~2.5¢ (2¢) wide at base,
1~1.5¢ (1) at tip, and 12~28 (15~20z) long. Ascospores collecting in a sticky
white or yellowish white spherical mass at the tip of bzak, hyaline, smooth,
elongate, slightly curved, 4.5~7x1.5~2x (6~6x1.5~21). Endoconidiophores
of two types, one 90~300yz (100~250/) long, 5~8u (6~7/) wide at base, 4~7p
(5~64) at tip, and bearing long cylindrical endoconidia (microendoconidia), the
other 80~250x (100~150) long, 5~9u (6~71) wide at base and 5~8u (6~7w)
at tip, bzaring short barrel-shaped endoconidia (macroendoconidia). Microendo-
conidia hyaline, cylindrical, in moniliform chains, 9~18 x4~7/ (10~15x5~6/)
(Fig. 3). Macroendoconidia hyaline, 5~10x5~8u (7T~8x6~7).

Covpartgoxy o¥ wur  Jaranmse Exvocoxmrorriora  Wrrnt Expocoxtororirora
COERULESCENS Group : Morphologically and culturally, the Japanese Eundoconidi-
ophora wholly agrees with the European Endoconidiophora coevulescens Mincn
described by Mu~ci”, Larcerserg et al® and Baxsur® in Europe, and Davipsox®
in North America. Japanese isolate differs from Endoconidiophora virescens
Davipgoxy in the host substrata, and in having a strong amyl-acetate odour in
fresh mycelia. The width of microendoconidia in the Japanese isolates are
bigger than 44, whereas those of E. virescens are smaller than 3p. It differs
also from Endoconidiophora coerulescens Mincu forma douglasii Davinsox in
host substratum, and in having shorter ascospores.

Drstrrsurioy : Europe (Germany, Sweden, Scotland). North America (Rocky
mountain areas of Colorado) and new to Japan (the spruce-fir forest areas in
the headwaters of the river Ishikari, Hokkaido).

I3

Areas of the headwaters of the river Ishikari are the so-called ‘‘taiga”,

and are among the districts having the lowest temperatures in the forests of
Japan. As mentioned above, mycelium of Endoconidiophora coerulescens is
very feeble in its resistance to high temperatures, from which fact it may be

%3

suggested that this fungus is distributed only in the ‘‘ taiga’ regions of the

world.

Ixocurnarion To woon: Small blocks of Yezo spruce and Japanese red pine
(Pinus densiflora) were placed on a medium composed of sawdust and rice-
bran, each in a bottle. After sterilization they were inoculated with mycelia of
E. coerulescens and kept at a constant temperature of 20°C. After a week the
fungus developed in the medium, and the wood blocks of both species were
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covered with bluish mycelia. The inner part of the blocks had turned bluish-
grey.

Black hyphae were observed to be abundant in the pith rays and also existed
in the tracheids. Penetration of hyphae between adjoining tracheids occurred
through the bordered pith (Plate 1, d).

EXPLANATION OF PIATES

Plate 1

a~c. Mycelial mat of Endoconidiophora eoerulescens. ( x3/4)
Colony on potato-dextrose agar after six days at 20°C.
Do. after six days at 15°C.
Colony on malt extract agar after six days at 20°C.

oo o

Microscopic appearance of stained Yezo spruce wood. A hypha penetrates
into tracheid through bordered piths. (x800)
e~f. Stained wood blocks of Yezo spruce and Japanese red pine inoculated
with E. coerulescens. ( x1)
Yezo spruce, right side control.
Japanese red pine, upper side control.
g¢. Fungal mat of Endoconidiophora coerulescens produced on the cut end
of a Yezo spruce log.
Plate 2
a. Perithecia produced on potato-dextrose agar. (xCa. 3)
A perithecium. (xCa. 150)
Apical hairs of a neck of perithecium. (x800)
Microendoconidiophore with micro-(cylindrical)endoconidia. ( x800)

o a0 o

Macroendoconidiophore with macro-(barrel-shaped)endoconidia. (x800)
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