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STUDIES IN THE BIOLOGY OF THE COLLETOTRICHUM

LINDEMUTHIANUM (SACC. ET MAGN.) BR. ET CAV.

VALERIA BARBU

Colletotrichum lindemuthianum, the pathogen agent of bean's

anthracnose doesn't sporulate or sporulates weakly on many natural

and synthetic media. By adding peptone or yeast's extract to some

media one has stimulated the sporulation. Conidia's germination occurs

between 4 and 30°C, the optimal temperature being of 20—23°C. For

the sporulation, these limits are lower. One has investigated also the

effect of alternative temperatures on conidia's germination, on my-

celium's growth and on sporulation.

Colletotrichum lindernuthianum (Sacc. et Magn.) Br. et Cav. is the

patogen agent of the bean anthrachnosis, a very severe disease causing

high yield losses and a qualitative depreciation of the pods and seeds.

In recent years an intensified attack was reported in our country's irri-

gated areas and this fact prompted us to study the biology of the pato-

gen agent and the disease control.

This paper reports the experimental results obtained concerning
the action of various factors on the conidium germination, the myce-

lium growth, the acervulli formation and the fungus sporulation.

Material and method

The fungus was isolated upon a potato-glucose-agar medium from

pods of Phaseolus vulgaris L. strain F332 grown in the Danube plein. A

monosporis culture was obtained which was then multiplicated and used

in all experiments.

In order to observe the acervulli formation on various media, Petri

dishes of 7 cm diameter were used. They were inseminated with a spore

suspension which was obtained from a 8 days culture growing on a potato
extract + 2% glucose + 20/0 agar. The suspension contained about

100,000 spores per
1 ml, counted by means of a hemoeytometer. The
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following media were used : potato extract ; potato extract + 2<J 0 glu-
cose ; potato extract -f 2% glucose + 0,2% peptone ; potato extract

+ 0,20/o peptone ; Czapek + 0,2% peptone ; Czapek + yeast extract ;

yeast extract and a poor synthetic medium of SCv,Mg 7H
2
0 1,25 g,

PO/,H 2
K 2,7 g, peptone 2g, glucose 3g, traces of yeast extract, agrar-agrar

20 g, per 1000 ml distilled water (Bannerot 1965, slightly modified). The

bearing formation and the sporulation were daily observed during 10

days.

In another set of experiments the cultures were grown in the same

media ; a 0,3 cm diameter fragment of an 8 day culture was put upon

the medium surface in the center of the Petri dish, and the growth

speed of the fungus was daily watched by measuring the culture

diameter.

The influence of the temperature upon the conidium germination
was studied in mature conidia 8 days old, grown on a medium of potato

extract-glucose-peptone-agar. Petri dishes of 7 cm diameter containing
the same medium were impregnated with a suspension of 80,000 spores

per 1 ml.

The range of the experimental temperatures varied between 1° and

38 C, with 2°C intervals. During the first 10 hour since the medium

impregantion, the observations were made at 1 hour interval, then at

24 hours during two weeks. Three replications were made for all the

variants, and 5 to 10 microscopic fields were analysed each time. A

number of dishes were incubated at alternative temperatures of 23 С

and 36°C, and between 0 and 23° C at 48 hours interval during 10 days.

Results

Growth and sporulation on various media. Colletotrichum lindemu-

thianum has a difficult sporulation in vitro on both natural and synthe-

tic media, and the various strains have a different behaviour upon the

same substrata. Table 1 summarizes the data obtained concerning the

acervulli formation, and the sporulation and growth of the colonies on

several culture media.

Our isolate has grown and sporulated very well on potato extract-

glucose-peptone. At 23° C the conidium germination began 9 h after the

impregnation, its percentage at this time reaching 5 per cent ; after 24 h

the percentage of the germinated conidia amounted at 91,7%. The

mycelium is initially hyaline ; then after 3 days since the impregnation

yellowish and nearly circular mycelium agglomerations are seen here

and there. In the fourth day the bearings are already sharply outlined,

numbering 4,2 per sq. mm and having a great number of brown, stiff,

pointed and septated thorns of various sizes, reaching up to lenght

and width( Fig. 1). The conidia are generally formed within the

bearings, but sometimes they may accur also at the end of free fila-

ments. After a week following the impregnation, the mycelium of the

bearings is growing yellowish and then brown. The culture has a black

colour and the bearings formed on the mycelium surface have at first

an orange colour, later becoming chocolate with a waxy appearence.
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Table 1

Sporulation of Colletotrichum lindemuthianum on various media

Fig. 1. Growth of acervulus by Colletotrichum lindemuthianum on media with

potatoes extract + peptone.

No of acervulli

per mm-

Culture diamet :i

cm
Sporula-

tion

after

10 days

Culture
Vied La days days

colour

3 4 6 10 5 7 9

Potato 0.0 0.0 0.0 0.0 2.1 3.4 4,6 grey

Potato-glucose 1.8 1.8 1.8 1.8 + + 2.5 3.0 4.5 blacl

Potato-glucose-

peptone 1.9 4.2 4.2 4.2 + ++ + 2.6 3.0 4.7 blacl

Potato-peptone 1.9 4.0 4.0 4.0 + + + + 2.6 3.5 4.7 grey

Czapek 0.0 0.0 0.6 2.0 + 1.5 2.0 2.7 grey

Czapek-peptone 0.0 0.8 6.1 6.1 + + + + 2.4 3.5 4.4 grey

Czapek-yeast

extract 0.0 1.4 1.9 2.4 + ++ 3.0 3.7 4.5 grey

Yeast-extract 0.8 2.0 2.1 2.1 + + + 1.5 2.5 2.9 grey

Poor synthetic

medium 1.8 2.8 4.5 4.5 + + + 1.8 3.5 4.2 grey
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The fungus growth and sporulation on a medium of potato-pep-

tone was similar to the previously described variant, while on a medium

composed of potato-extract only the mycelium has well grown but did

not sporulate. On Czapek however both the growth and sporulation

were very poor. The conidium formation began only afte 13 days. On

Czapek supplemented by peptone or yeast extract a better sporulation

was noted. On a poor synthetic medium, the mycelium formed a thin

layer and the third day the first bearings appeared and a great number

of conidia were differentiated there in.

Fig. 2. Growth of Colletotrichum lindemuthianum on various media.

The influence of temperature on the Colletotrichum lindemuthianum.

It is well known that the temperature is one of the most important
factors affecting the growth, the fructification and the spore germina-
tion of various fungi. This factor plays a remarkable role in the geogra-

phical distribution of fungi. Edgerton (1915) has shown that various

strains of Colletotrichum lindemuthianum have different temperature

requirements.

The conidia of the strain isolated in our experiments germinate
between 4° and 30°C, the optimum temperature being 20° to 23°C. This

temperature is consistent with the optimum temperature needed for the

mycelium growth. At temperatures over 23° or below 20°C, both the
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speed and the germination percentage are progressively decreasing to the

limiting temperatures (Table 2).

Table 2

Conidia germination dynamics in Colletotrichum lindemuthianum

in relation with temperature

At temperatures of 31° or even 32°C, the germination process began
after 22 h. following the impregnation by a percentage of 9,7% conidia,

a small protrusion being formed and maintained at this stage during
3 days without further progression. By 23° C the germinating filaments

resumed their growth after 3 days, and in the fourth day small isolated

mycelium agglomerations could be observed. Hence a three day exposure

at temperatures of 1 to 2°C above the maximum, result in a lag of the

germination process and the mycelium growth.

At temperatures below the optimum, the germinating process pro-

gressively decreased, the mycelium growth was slowed down and the

acervulli formation much delayed. Thus at 4°C the germinating process

was after 24 h as low as 9,3<y 0 against at the optimum tempera-

ture, and the bearing formation began only after 12 days since the

impregnation the bearings were 0,9 in number per 1 sq. mm, in a

loose condition and without conidia.

In the variant which was incubated at 30°C, about 10 per cent of

the conidia germinated after 24 h., but the speed of the filament lenght

growth was very slow. The acervulli formation began after a week since

the impregnation but the filaments were shorter and thicker than those

of the control. In the dishes being incubated at O°C the conidia did not

germinate even after 10 days ; when they were next subjected to 23°C,

they germinated in a proportion of 12 per cent after 24 h., but being
then replaced at O°C the growth of the germination filaments stopped

during the 48 h. of their remaining at this temperature, and the germi-

nation percentage was constant. When following to exposures at O°C

Tempera-
ture of

treatment,

С

Percentage spore germination after

6 hr 8 hr 10 hr 20 hr 24 hr

2

4

6

8

10

20

22

24

26

28

30

32

2

3

5

2

2

7

13

15

41

42

47

25

6

9,3

10

13

15

58

80

91,7

56

17

10
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Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

�

Colletotrichum lindemuthianum on media with potatoes extract + peptone.

Colletotrichum lindemuthianum on Czapek media.

Colletotrichum lindemuthianum on Czapek media + peptone.

Colletotrichum lindemuthianum on Czapek + yeats's extract.

Colletotrichum lindemuthianum on synthetic poor media.

Colletotrichum lindemuthianum on medium with yeast's extract.
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the cultures were again replaced at optimum temperature conditions, the

mycelium growth was resumed and acervulli were formed after 4 days.

Hence the exposure during 48 h. at O°C delayed the acervulli formation

by one day.

Since the natural temperature is not invariable, but fluctuating

within rather large limits and frequently exceeding the maximum values

required for the conidiam germination, we tested also the action of the

alternative temperatures upon the condium germination and the fungus

growth and sporulation.

Fig. 9 shows that an exposure at 36° C has a negative effect on the

fungus, not only during the culture incubation at this temperature, when

Fig. 9. Growth of Colletotrichum lindemuthianum at the constant temperature

(23°C) and at alternative temperature 23° C and 36° C at 48 hour.

the growth was completely stopped, but also following the replacement
at the optimum temperature when the mycelium growth was much

slowed down, so that in the tenth day the culture merely reaches a

diameter of 1.1 cm, while the control sample, permanently maintained at

23°C, had a diameter of 4.7 cm. In the cultures which were exposed at

alternative temperatures, no acervulli were formed, but only some small

mycelium agglomerations. A few isolated conidia were however diffe-

rentiated at some filament ends. No conidium germinated in the variants

subjected at alternative temperatures beginning by 36° C and then of

23° C at 48 h intervals during 10 days.
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STUDII PRIVIND BIOLOGIA CIUPERCII COLLETOTRICHUM

LINDEMUTHIANUM (SACC. ET MAGN.) BR. ET CAV.

Rezumat

Colletotrichum lindemulhianum, agentul patogen al antracnozei

fasolei, nu sporulează sau sporulează foarte slab pe numeroase medii

naturale şi sintetice. Un adaus de peptonă sau extracte de drojdie

1a unele medii, a influenţat favorabil sporularea. Germinarea conidiilor

are loc între 4—3o°C, temperatura optimă fiind de 20—23°C. Pentru

sporulare limitele de temperatură sînt mai scăzute. S-a studiat, de

asemenea, efectul temperaturilor alternative asupra germinării coni-

diilor, a creşterii miceliului şi a sporulării.
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