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Introduction

In culturing fungi, theif characteristics are influenced greatly by cultural con-
ditions. Studles regardlng to the variations of fungal characterlstlcs affected by
altering cultural condltlons, however, are relatively scanty. So, the writer observed
how much degree the variations of fungal characteristics were revealed culturmg
~ Fusarzum solam (Mart. ) App. et WR. under various cond1t1ons At the same t1me,
he wanted to determine the cultural conditions convenient for identification of thlS
funéus. '

As for cultural conditions, a great many factors may be’cdnsidered, ie. kindéi
concentration, constituents and hydrogen-mn concentratlon of media, temperature
and duration of mcubatlon, etc. In this paper, the writer wanted to repoxt the
mfluence upon the conidial characteristics affected by altering the concentrations
of carbon and nitrogen sources in media, temperature and du.ratioh of incx;tbation:

In pursuing this study, the writer expresses his‘ hearty, thanks fo Prof. T. INo-

KUMA for his encouragement and to Dr. K ITo for the advantages he kmdly

amorded in presentation of many Fusarmm stramc

.u,).‘j"&_ S

Material and .methods

a). Material used.
Fusarium solani (MART.) ApP. et 'Wr., used in t‘h'isk-study,‘ was ‘presentéed to’

WA
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- the writer from Dr. K. I6, which was presented to the latter from. Faculty of’
, Agriculti).re, University of -Kyﬁshﬁ. ‘

7 This fungus forms conidia abundantly on usual potato decoctlon agar, MlClO—
Acon1d1a are elhptlcal and macroconldla are u.sually 0—3 septate, relatlvely thick
walled. Septa are clear, Curvature of comdla is scarce or not, and a foot cell is
obscure. Both ends of conidia are roundish. . .
In this study, this fungus was cultured from mono-sporous origin and the stock

culture was grown on potato decoction agar by mass transferring from mono-sporous

culture above mentioned in turn, and left in room temperature.

b). Experimental methods.

Brown’s “syrithetic potato dextrose™ agail*) (dext‘rose, 2gm., potato starch, 10
gm., asparagine, 2gm., K;POj, 1 25gm MgSOl, 0.75gm., agar, 17gm., dis-
tilled water, 1000 ml. ) was used as the standard medlu'n throucrhout tlns stu.dy

Experiment A. | k '

1. ‘ Glueose-series Varlatxoq of maerocomdlal characteristics affected by altex-‘
1Antr glucese percentage in medla A )

Accordmg to the results of prehmlnary experlmerlt only glucose concent1 ations
in media were prepated at the grades of 0, 0.2, 0.5, 2.0, 5.0 and 10.0 per cent _
respectlvely, while the other constituents were fixed to the standard. On chese
mcd’a that were poured into Petr1 dlshes and autoclaved, the inocula grown from
mono—sporous 0r1g1n were inoculated and kept at 20°C. On the l5th and 30th dey
after inoculation, a part 01 fungal colonies was taken and stained by rutﬂemume
reél) 3)Mlcroscoplc 0bse1vat10ns were carr1ed out and measuled the conidial sizes on
these stained samples | ‘

At each time, the savnples were taken at about the same place of each plate

2. Asparagme-semes Varlatlons of macrocomdlal cha.racter1st1cs affec ed by
ahermg asparagine percentaoe in media. .

According to the results of prellmmary expetimetlts, enly asparaglﬁe 'cencent-
rations in media was prepared at the grades of 0, 0.2, 0.5 and 2.0 per cent, res-
pectively, while the other constituents were fixed tb the standard. On these media

that were poured into Petri-dishes and autoclaved, \the inocula-grown from monn-

sporcus origin were inoculated and incubated at 20°C. On the 15th and 30th day
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after inoculation, a part of fungal colonies was taken, and . treated in the same

procedures as in glucose-series. -

.

-

& Temperature-series : Vériaxions of macroconidial chafa.cteristics affected
by altering temperatﬁres of incubation. |

Assuming that temperature of incubation inay afféct éonidial characteristics,
the writer pursved following eiperiments.

Fusarium selani, Wthh was prev1ously cultured by means of smgle spore
culture, was inoculated on the standard medlum and mcubated at 13°C., 20°G:
and 30°C., respectively. 'Then' a part of fupgal colonies was taken after the 15th
and 30th day. and treated in the same procedures as in glucose-series.

EXperifnenf B. . ‘ ‘ |

In these series in experimeﬁt A, varjous conidial chara%cteristics‘ appeé.r as
shown later in the resu.its. In order to clarify the facts that these variations of
size and shape of conidia are attributed to alteration of the. cultural ‘conditions,
the susi)énsions of conidia produced on the media of 0 and 10 per cent in glucose-
series, 0 and 2 per cent in asparagine-series, and at 13° and 30°C. in temperature-
series were made and every loop of these suspensions was inoculated on the standard
medium and incubated at 20°C.

On-the 15th and 30th day after moculatlon, a pa.rt of fu.nga.l colonies was.
taken and treated in the same procedures as in experlment A

In addltlon, the measurements of all experiments above mentloned were made
on 3- and 1I- septate comdla that have great important roles- in identification of

this fungus.

Results obtained

Experlmental results- will be shown briefly as follows:

Table 1 Conidizl sizes a.ppea.red in glucosc-scnes. )

3-septate conidia ' 1-septate conidia

Glucose % Ranges appea- Ranges appea-| - Ranges appea-| Ranges appea- -
red in length |red in’ width Mean red in length |red in width

Mean

0 39.2~28.0* 5.6~4.2 31.5x4.9 | 28.0~16.8 4.9~3.5 0 23.2x4.5
- 40.6~26.6%% . 4,9~4.2 31.8x4.6 | . 25.2~16.8 4.2~3.5 20.7x4.1

0.2 36.4~26.6 5.6~4.2 .| 30.6x4.9 | 26.6~19.6 4.9~4.2 | 22.2x4.5
39.2~25.2 | 5.6~4.2 29,7x4.5 | 25,2~16.8 "l 4.2~3.5 20.4x4.2
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4.2~3.5 .

05 39.2~26.6 | 5.6~4.2 | 30.2x4.6| 25.2~13.2 2L.4x4.1
. 37.8~22.4" 4.9~4.2 | 31.4x4.5| 25.2~16.8 - 4.9~3.5: 20.9x4.2
2.0 35.0~25.2 | 5.6~42 | 20.3x49 23.8~15.4 | 4.2~85 | 19.9x4.1
39:2<25.2 4.9~4.2 30.¢x4.3 | 23.8~15.4 4.2~3.5~ | 19.0x4.1
5.0 No conidia produced. 26.6~15.4 5.6~4.2 22.0x4.9
e 28.0~15.4 56~3.5 | 21.1x4.2
10.0 No coridia produced. 125.2~15.4 6.3~4.2 18.9x5.5
21.0~12.6 4.2~3.5 16.9x3.6
* Value at 15th day. Fifty conidia wefe measured at random.
** Value at 30th day.
Table I. Conidial sizes appeased in asparagine-series.
Asparagine Ranges a.ppeg-sﬁgﬂc Cogidia R s appeal,_sg’tate sC Z;:i?
g : - Ranges appea- ange: -/ Range -
% red in length | red in width Mean red in length [red in width Mean
0 36.4~26.6 5.6~4.2 30.8x4.9 | 22.8~15.4 4.9~3.5 19.7x4.1
40.6~26.6 4,9~4.2 32.6x4.5 | 25.2~15.4 '4,2~3.5 19.9x3.9
0.2 36.4~26.6 5.6~4.2 31.1x4.8 28.0~16.8 4.9~3.5 22,3x4.0
39.2~25.2 | 5.6~4.2 30.5x4.5| 25.2~15.4 4.2~3.5 | 19.9x3.8
0.5 39.2~.29. 4 6.3~4.9 82.8x5.3 | 22.0~19.6 4,9~3.5 23.0x4.4
No conidia procduced.’ ‘ 25,2~15.4 4,2~8.5 20.4x4.0
2.0 No conidia produced. No conidia p rg(?luqed.
28.0~15.4 4,9~3.5 21.8x 4.0
Table WM. Conidial sizes appeared in temperature-series.
Terpperatus Ranges appei—‘s;{)tate e R s ppei—si{);:ge: (z:;:;i:if
.o 1, - Ranges appea- anges aj - et J - ,
re °C red in length |red in width Mean red in length |red in widsh Mean
13 No conidia produced. 33.6~19.6 4.9~3.5 27.0x4.0
30.8~18.2 4.9~4.2 22.5x4.3
20 35.0~26.6 4.9~3.5 29.5x4.4 | 26.6~18.2 4.9~3.5 21.4x3.7
: 35.0~23.8 4.9~4.2 29.8x4.6 | 25.2~15.4 4,2~2.8 21.1><3.8
20 37.8~28.0 4.9~3.5 32.1x4.2 | 25.2~18.2 4,2~2.8 20.7x3.5
36.4~28.0 4.9~4.2 31.9x4.67 29.4~16.8 4.2~3.5 21.3x3.9
Table IV. Cornidial sizes appeared, when cultured conidia which pn;duced under the -
various cultural corditions in experiment A, under the same condition.
Concentration 3-septate conidia 1-spetate coridja
& Temperature Ranges 2pp- |Ranges app-
in Experiment Ranges eppea- eafcd itFI) ¥ Mean Ranges appea- earsed irl:p Mean
A red in length | 70 ! red in length width
Glucose 0% 36.4~25.2 56~4,2 1 20.7x4.7| 26.6~16.8 4.9~3.5 21.0x4.2
35.0+26.6 5.6~4.2 30.0x4.8 | 25.2~15.4 4.9~3.5 20.9x4.2
Glucose 10% 85.0~25.2 | 5.6~4.2 29.1x4.7 | 25.2~16.8 4.9~8.5 20.9x4.2
37.8~26.6 5.6~4.2 29.8x4.9 | 26.6~15.4 4.9~3.5 20.3x4.2
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Asparagine ‘(%)

. A 4,.9~4.2 30.2x4.8| 25.2~18.2 4.2~3.5 21.1x4.2
Asparagine 0 %
39.2~26.6 | '5.6~4.2 30.4x4.7 | 25.2~16.8 4.9~3.5 21.0x4.2
. o, | 37.8~26.6 5.6~4.2 30.7x5.2 | 26.6~16.8 4.9~3.5 21.4x4.6
Asparagire 2%
37.8~2.6..6 5.6~4.2 30.5x4.9 | 25.2~15.4 4.9~3.5 21.3x4.4
Tcmpe;ature 36.4~25.2 5.6~4.2 30.2x4.9 25.2~16.8 4.2 | 21.3x4.2
13°C. 36.4~25.2 | 5.6~4.2 | 30.3x4.9 | 25.2~15.4 | 4.9~3.5 | 20.5x4.4
‘Temperature 36.4~25.2 5:6~4.2 30.2x5.1 | 25.2~18.2 4.9~4.2 | 21.4x4.3
s0°C. 36.4~25.2 | 5.6~4.2 | 30.4x5.0 | 23.8~15.4 | 4.9~8.5 | 20.5x4.3
According to these tables, following figures will be given:
: On 15 th day Pl S
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Fig. 1 The meae values of conidial sizes in glucose-series.
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Fig. 3 The mean values of conidial sizes in temperature-series.
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Fig. 4 The mean values of conidial sizes appeared under the same
condition.

Discussion

Since carbon and nitrogen sources in media have great influences upon growth.
and sporulation of fungi, it is assumed naturally that conidial size and shape of
Fusaria will be influenced by altering the concentrations of these sources. Lary
and BARNET’;)inVCStigated that a proper balance among the constiuents of media.
was quite important in growth and sporulation. WESTERGAARD znd MITCHELL-
ascertained that carbon-nitrogen ratio (C:N ratio) of’ media affected the forma--

~ tion of perithecia by Neurospora crassa and that high concentrations of glucose and.
potassium nitrate were unfavorable for the product‘iony of ‘perithecia by this fungus.

According to the writer’s results, in high concentrations of glucose and aspa--
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-ragine, the fungus tends.to become sterile. These facts agree with the results
‘. obtained by these authors.

HARTElg) investigated that the conidial formation of Fusarium solani did not
occur at 9.1°C., a few abnormal occurred at 14°C., many were produced at 18.4
°C. and typical occurred at 22.4°C.

In glucose-series, the higher the concentrations of glucose in media, the smaller
ithe size of conidia. When the concentrations of glucose reach 5 per cent, 3—.septate
conidia cease to be formed. On the other hand, relatively large 1-septate conidia
appear at that concentration. But at the concentration of 10 per cent, 3-septate
conidia do not occur as in concentration of 5 per.cent, and 1- snd 0-septate coni-
dia become to smallest through‘out this series. It is a considerable. fact that the
formation of lA—s‘Leptate conidia at that concentration of glucose is scanty and al;nost
all conidia have no septum, which are the smallest as mentioned above.

In conidial shape, there is no variation between the concentrations of 0 and 2
per cent. of glucose, but. conidial width tends to become broader against its length
between 5 and 10 per cent, As the results, the conidial shape appears somewhat
roundish. ..

C‘mnte.nts;éf., conidia are gencrallyriéh in_granular. substénces. When.the conce-
ntratibns of glucose reach about- 5 per cent, volume and size of granules become
larger and sometimes oil-di*éps appear. At .10 per cent, contents of ,conidia" are

“occupied by one to many.large oil drops. Thus considerable differences in conidial,
cha‘racteriétics occur between the .conidia that have been produced on. the two
sorts of media, 0 and 10 pyer cent .in the. concentration of glucose. P

- On the other hand, at about 0.5 per cent in concentration of asparagine-series,
3-septate conidiaA ceésc‘ to appear. This fact shows that asparagine affects stronger
than glucose upon septal formation of conidia. T s,

As has been shown in figures,  the mean values of conidial size tends to become
smaller in glucbse-seriés,- but this tendency - éa.nnot be recognized in' asparagine-
series, in accordance with-the increase . of ‘concentratiomsi:. '

It has been ascertained in preliminary expériments that temperature of incuba-
tion: influences upon. formation and size of conidia, In temperature-series, the shape

of conidia is . irregular at 13°C.. as has been.described by HARTER. It is thought
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that this phenomenon:is mainly attributed to the disturbance of formation of septa.
Instead of absence of 3-septate conidia at that temperature, I-septate conidia
which have ‘the size of nearly the same as.3-septate conidia, appear among I-
septate conidia that have usual size. These large sized l-septate conidia are slightly
smaller than normal 3-septate conidia, suggesting that the conidia, which may
become 3-septate in normal condition, remain  l-septate, and if one measures
normal 1-septate conidia only except these large abnormal ones, he will obtain
the smallest value among any fo‘ther conidia throughout this series. As. the results,
it inay be acceptable that conidial size has a tendency to become larger with the
increase of temperature of incubatien among the range of proper temperatures,

HORNE and MITTE-,I; investigated that the degree of septation tended to decrease
in accordance with increase of concentrations of glucose and aspafagine, and gra-
nules in conidia became more numerous in propotion to the increase of concentras
tions of glucose. The writer’s results agree almost exactly with theirs, At the
same time, they stated, regarding to the periods of culture as time facktor, that
the degree of septation reached maximum on the. 15th day, then decreased gradu-
ally. In writer’s present experiment, it was unable to observe the effect of dura-
tion of culture except the case in Ahigher/ concentrations of asparagine -series.

To ascertain whether the variations of conidial size and shape, appeared urjder
various cultural conditions, are due to altering concentritions of ‘constitucnts of
media, the author ‘practiced the experiment B. The cultures grown from these
suspénéioﬁs are very.similar in growth and conidial formation, and no significant
difference was observed in conidial size and shape.

- From the results above mentioned, it is recognizable that the conidial chara-
cteristics are affected by the concentration of constituents of media and the
temperature of incubation,

When compared the mean valuss of conidial size appeared in writer’s experi-
ments with. those expressed by WOLLENWEBER and REINKlN%;)h the former is some-
what smaller than the latter, but the ranges of conidial size coincide with each
other. |

In addition, since this fungus forms 3- to O-septate conidia, it is desirable to

use media on which 3-,. or less septate conidia, are. produced abundantly. From,
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this point of view, in connection with the fact that the balance of carbon and’
nitrogen sources is one of the impartant cultural conditions, it may be concluded
that 0.2 per cent ef glucose and asparagine as carbon and nitrogen sources should
be used for culture of this fungus Namely, the standard medium above mention-

ed is desirable to this fungus.

Summary

I. Conidial size tends to be small in accordance with the increase of concens
tions of glucose in media, and at 5 per cent in concentrations of glucose, 3—§eptate :
conidia cease to be fdrmed. In addition, at high concéntrations of glucose . in .
media, granules appear abundantly and at 10 per cent, granules. give place to oil
drops.

2. 3-septate conidia cease to be fqrmed when the concentrations V'of asparagine .
in media reach 0.5 per cent. Def inite‘tendericy of wvariation in conidial. size and
shape cannot be recognized.

3. Though irregularly large 6oﬁidia appear at 13°C., it is recognized . that
the conidial size tends to increase in accordance with the rise of temperature of .
incubation. | ‘

4. Influence of duration of incubation upon conidial size and shape is obscure.
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Explanation of the Plate [, I -(xca, 500)

1. Conidia prodgced on the standard rriedit;m.
2. Conidia produced on the medi;xrr; containing no glucose. .
3. Conidia produced on the medmm containing 0.5 per cent of glucose.
4. Conidia produced on thc medmm contammg 2 0 per cent of glucose
5. Conidia produced on the medlum containing 5. 0 per cent of glucose |
6. Conidia produced on the. medmm contammg 10. 0 pcr cent. of glucose
“.-7. . Conidia produced, on the medlum contammg no asparagme B ‘

8. ' Conidia produced on the medlum u)ntalmng 0 5 per sent oi asparagme.
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