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pieces of the inner bark were taken from the edge of the lesion and they were placed on PDA
plates.  Colonies grown from these pleces were transplanted to potato dextrose agar slants
and thev were stored until the start of the studies,

For all germination tests, conidia on potato dextrose agar media were used. They were
suspended in sterilized distilled water. This conidial suspension was streaked on the surface
of water agar plates, and the treated peiri dishes were each kept at régu}ated temperature or
H-ion concentration, Germination percentage and length of germ tubes were recorded after
6 hiours of incubation. At the same time position of cells developing germ tube was examined,

Growtl of the fungus was tested with solid or liquid cultures. In the case of solid culture,
agar plates poured into petri dishes were used. Disk of inoculum, sbout 3mm in diameter,

was cut from the edge of colony and was transplanted to the cenirve of test plates. The in-

GRO

es were kept at each temperature, At 85° and 40°C, moist filter paper was
[ s It

fixed

aculated pl

on the inside of Iid to preveant the drying of e plate, Diameter of colonles was measured

at every week after incubation, and the formation of conidiz on them was recorded. Large
tubes, 20 ¢cm in length and 3cm in diameter were used for liguid cultures, Two milliliter of
conidial suspension was inoculated into each tube having 40 cc of solution medium after sterili-
zation, and they were shaken on veciprocating mini-shaker at 25°C, Dry weight of mycelia
was measured after 10 days of incubation,

In pH tests, melted culture media, after regulating thelr H-lon concentrations with NaOH
or HCI, were poured into petri dishes. H-lon concentration was rechecked with glass electrode
of pH meter, because pH value changed to acid side at highly alkaline concentrations after

solidification of the agar media, Water agar was used for germination test of conidia and

POA for mycelial growth in the pH tests

Twigs about 18cm long of the following five kinds of conifers, namely Chamaecyparis
obiusa, Pinus densijflova, Larix leptolepis, Cryplomeria joponica and Abies firma, were used for
the formation of conidia. These twigs were washed clean and were soaked in tap-water for
about an hour, They were autoclaved for 60~90 min, at 121°C in the test tubes. A piece of
fresh mycelia of the fungus was inoculated on the upper end of the sterilized twig., The in-
oculated test tubes were kept at 20°C for about a month., Then they were placed under labo-

ratory room conditions, Formation of conidia was examined at irregular intervals.
Reeults and discussion

1. Germination of conidia
Conidia of the fungus germinated well on 2% agar plate, Germination percentage and
growth of germ tubs seemed to be variable with the age of conidia used. One, two, or three

germ tubes are put forth from a single conidium within 6 hours, These normally arise from

the two outer colored ¢ although the germ tubes are able to sprout from all colored cells
(Fig. 1a). Germ tubes ordinarily begin to branch during from 6 to 24 hours, A quite small
number of conidia can germinate from the hyaline cells or appendages in pH test (Fig. 1b)
and extension of these germ tubes is soon inhibited. Abnormal swellings develop from conidia
sowed on agar plate regulated at pH 2.1 (Fig. 1¢). No growth of the normal hyphae from

these swellings is observed.



)

minating conidia of Monechuetia wnicornis (e 0 g

a : Germination from colored cells
bt Geemination frowm hyalive cells or appendages

o U Amnormal germination at ol 2.1

2. Germinaiion of conddin sl various temperatures
G

various

L O1

e from

vmination of conl

e

mation porceniage wore than

The most sultable teing ure for germination of conid

tion of conidia vid at 0% and 4070 after

when were transferred to the incubator reg

complet rmination zhility after

tively low {(Fig.

3. fGermination of conidis pnder varivss Helon concentrations

siven in 11 ance of pl did oot infuence g

germination per-

BN

Judged from the

pt the extrere aci

mination percents

centage more than

at wide pH range f

wih of germ tube, optimal pH for germination seem:




- 60—

From two outer colored cells

Germination perceniage
Qe fifter § hours B After B4 hnurs i From fweo inner colored cells

#

O b

(el Average length of germ tube
84

Ol After § hours

40 -

28

J H
] § % 15 ze 2% 36 35 40 o

Fig. 2 Relation between temperature and germi-
nation of conidia in Monochaeiie unicornis

j 3 5

! ] & i

| §
28 4% &% 80 108%

Fig. 3 Position of cell developing
germ tube in conidia of Mowno-
chaetin unicornis (1)

o e’y GoF iiniation percentags
)
/é) C e -1 Average lengih of germ tube
160

TN

e \\”\\
Li11] P RS Ty
o R
- 7 >‘D‘)\
’ N
# N

ﬁ@ ™ /e kx

s (N

f'J %

¢ N

b
a0l y o
k4
¢
s
J!
20 ;
;
- ¢
rs
f l i ] i b 4 3
2% 30 1% 4% 58 B85 8.2 1086 eH

Fig. 4 Relation between H-lon concentration and germination of

conidia in Monochaelia unicornis {(after 6 hours at 25°C)

2.1, germ tubes did not develop as normal slongate hyphae, but the abnormal swelll sprout-

ed from conidiz (Fig. 1c). In s test 29 agar-agar plates without any addition of HCI and
NaOH (pH 6.2) were examined as control. On the control plate, 95% of conidia germinated
and average length of germ tubes reached 102 wm after 6 hours,

Three types of germination were observed in the experimental series under various H-ion
concentrations (Fig. 5). Usually, conidia bore their germ tubes from both ends of colored

cells, A small numbers of conidia, 20 to 30% among germinated conidia, sprouted their germ
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5 Myeelinl growth on different kinds of media
Myee

Kinds of cultural media used and their comstituents are shown in Table 1. Results obtained
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Table 1. Kinds of media and thei

Kinds of media

Potato ‘ 15 g, distilled water 1/
Malt C Malt e ct (Difco) 4 g, cose 20 g, ag: distilled water 1/
Corn meal | Corn meal agar (Difco) 17 g, glucose 2 !

V-8 juice (twice filtration through filter papers) 200 ¢ce, glucose 2
N g ! 8

agar 20 g, distilled water 800 cc

Peptone 5 g, KHoPOy L g, Mg8S0, 0.5 g, glucose 10g, agay 20 g, dis

tilled water 11

K HPO, KCL o5 g, NaNGs 2g, MgB0, 0,5 g, Fel0, 0,

30 g, agar 20 g, distilled water 1/

V-8 juice

3

Wakswan’s solution

. SUCTOse

‘s solution

. s, BHGPO, 001 g, glucose 10 g, agar 20g, dis-
Horsins solution g, KHPO, 001 g, glucose 10g, agar 20g, dis

eCly 0, 002 g, sucrose 50 g, dis-

&

SOy Zbg, KHPO, 8 g

Ricnares’ solut

tilled water 17

1y In the case of liguid culture these constituents without agar ave applied.



b / e
Agar media Solution wedia

7 M mﬁf’? After 10 days
S|

Days passe

Potats

Malt

Corn meal

Y-8 fuice

Waksman

Czapek

Hopkins

Richards

§ s § b bt [
28 48 a4 a4 206 400 B34 80D 1008
Diamster of cojony {mm} vy waight of myceliz {mg)

ial growil of Aow

(at 2570

chaelia wnicornis on
N

potato and malt mes o and malt ag

Myeslial growth was guite poor L, Czarex’s, Hoprus'

growih,

the has

for ey

and Rrcaaros’

on this medium the fu colomiss with woolly

ge and malt extract agars it formed a & valvel colony.,  On Wa

Vb

as grew as well as on V-8 juice at without aevial

but the eolony was thi

Pon all kinds of agar media teated on

dextrose and malt d on mycelial mat of the colony,

whereas on the other media they were produg

8. Mycelinl growth and conidial formation at various lemperalures

ates ab various fempe

Radial growth of the fungus on potato dexty

9. Growth of

prasented

colony accurred at the range of tem-

&
=

BT

1570, the

and

peraiures between

temperaturs

{mm 'y

weth was reo-

259 and 207,

orded at 070 for 3 [SIEEs

cxinny
=N
=)

fungus could grow s colony when

the noubs

24

for the following 2 weeks.

tes kapt at 40

Diamater of

d up g

nevertheless, the molst filter paper

method was applied o prevent the

8 5 4@ 15 23 25 38 35  4b ¢
drying of agar., Therefore, the ex- e 0 1 eveslial

g, 8 Relation hetwesn temperature and
erowth of Monochadlin wiicoruis

perimment at this temperature coul



- G

not be continued after a week., Conidia were produced at the vange of temperatures bhetween
10° and 30°C within 3 weeks.

Cicearonn (1949) reported that optimal temperature for the growth of Monockaetia unicornis
was 23°C with the maximum from 30°C to 35°C and the minimum at 5°C. Jonss (19543 ob-
tained a similar result. Optimal temperature for the growth in Japanese isclates seems to be

somewhat higher than those reported from Africa,

7. Mycelial growth and conidial formation under various H-ion concentrations
Growth on potato dexirose agar plate regulated at different H-jon concentrations was
examined after 1, 2 and 3 weeks of incubation at 25°C. Result obtained is shown Figure 10

row and more acidic than that

Optimum pH range for the mycelial growth was rather ne
for germination of conidia, although the growth occurred on all plates tested, Best growth

was recorded at pH 3.6 and 4.5, The fungus formed conidia on the plates regulated at the
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pH range from 3.6 to 8,0 after a

week of incubation, At pH 8.8 the

. R . Alanine
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weeks, Threonine
According to Ciccarone (1949), Phenylalanine

mycelial growth of Monochaetia
. . i } Glutamic acid
unicornis in Cearer’s solution mod-

ified by | was hest at the Profine
pH range from 4.6 to 5.9, and was Aspartic acid
inhibited at pH 2.8 and 8.5, Jowes
e Valine
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aoptimal pH for the mycelial growth
of Japanese isolate was more on Glutamine
the acidic side than that of Kenyan KNOy
isolates,
H ] 3 %
20 40 60 80 w00 120
8. Effect of kinds of sugars to Dry weight of mycelia { mg}

myeelial growth in solation Bffect of different kinds of aming acids as a

medin gen source on mycelial growth of Mone-
« ‘ s chaetia unicorn fter 10 days at
Glucose-free Wagsman’s solution chaelia unicoyns te ays 4 /

was employed as a basal medium., The sugar was added to the basal solution medium at an

equal amount to carbon included 10 g of glucose per liter. As shown in Figure 11, glucose,
mannose, galactose, fructose, maliose and sucrose seemed to be better than xylose and lactose
as the carbon source. Best mycelial growth was recorded in the solution medinm containing

soluble starch.

9. Effect of kinds of amino acids on mycelial growth in sclution media

Amino acids which are contained in potato extract (Eiken brand) and g

itamine were
used in this test. As a preliminary test two amino acids were added to Horxins' solution
medium., Mycelial growth in the solution media, in which sodium glutamate or sodium as-
paraginate was solely added to the hasic medium, was relatively poor. Addition of 1 mg/f of
thiamine hydrochlorvic to these media, however, stimulated mycelial growth of the fungus
(Fig. 12). Therefore, multiplied effect of thiamine plus another amino acid to the mycelial
growth of the fungus was examined. Basal medium was KNOgfree Horxins® solution containing
1 mg of thiamine hydrochloric per liter. Fach amino acid caleulated as equivalent nitrogen
content as 2 g of KNO; was added to this solution medium. Mycelial growth after 10 davs at
25°C is shown in Figure 13. Good mycelial growth was recorded in Horxws’ solution contain-
ing aspartic acid or glutamine instead of KNG  Threonine, phenylalanine, valine, leucine and

methionine were quite unsuitable for growth of the fungus.
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Table 2, Production of conidia on steam-sterilized twigs
of several coniferous trees
Tree species | Bxperiment-i | Experiment-2 | Experiment-3 Index
Chamaecyparis obtusa R ] 2, 1%
Abies firma i 2 4
Pinus denst flovn Lé
; i
Cryptomeria japonica j + | 1.0
; ‘
Larix 7epr04‘€1)zs it \ 1.6
1)) icmdml MassEs ware scatterediy produsced.
2
10, Formation of fruiting bodies on steam-sterilized twigs
The fungus usually forms a little amount of conidia on various agar media, Jomes (1953)

reported that one isolate of Monochaetia unicornis, which was originated from a conidium,

o

produced perithecia on a sterilized Cupressus lusitanica twig after 8 months, Therefore, twig

culture was also attempted in the present fungus. Experiment was repeated three times, and

results obtalned were given in Table 2. Al twigs were overgrown by the fungus within a

half to one month after incculation at 20°C, and many conidia appeared in a little while as

small black masses on the surface of the twigs., Amount of the conidial production differed

not only by the kinds of tree species but also by the difference of itwigs in the same

species, The fungus formed conidia more regularly and abundantly on the twigs of Chamae-

cyparis obtuse and Abies firma than on others. Perfect stage did not develop on these twigs

during this experiment.
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