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The present study provides information about the role of different sources of
carbon as a nutritional factor on the vegetative growth of three species of Basidio-
mycetes. Three fungi, one from each of the genus Pycnoporus (P.sanguineus
(L.ex. Fr.) Murr.), Trametes (T. cingulata Berk.) and Dedalea (D. flavida Le'v.)
were selected. To find out the role of carbon on the growth of the test-fungi,
different sources of carbon including sugars and organic acids were used. Of these,
sucrose and citric acid were found to be the best sources of carbon for growth.

INTRODUCTION

In the present investigation, the role of carbon sources on the vegetative
growth of three species of wood-rotting Basidiomycetes has been recorded. The
fungi under consideration belong to three allied genera, Pycnoporus, Trametes
and Dadulea of the family Polyporacez. Of each genus, one species, common in
West Bengal, viz. Pycnoporus sanguineus (L. ex. Fr.) Murr., Trametes cingulata
Berk. and Dedalea flavida Le‘v. were selected. This investigation is a contribution
to the series of ‘Physiology of Higher Fungi’ published earlier.

A wide range of natural organic compounds are being utilized by fungi for
the synthesis of structural and functional compounds and as sources of energy.
Though some of them can utilize chemically complex carbon-containing compounds
yet others are rather selective in their requirements.

Cambell (1932) has stated that sonie of the wood-rotting Basidiomycetes are
able to decompose cellulose in the substratum. According to Blumer (1937),
glucose is the best source of carbon for growth of Ustilago violacea. La Fuge
(1937) has shown that Polystictus versicolor can utilize saponin (glucoside) due to
the presence of oxidase enzymes. Schmitz and Kaufert (1938) have reported that
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Lenzites trabea can cause greater amount of decay than Lentinus lepideus in saw-
dust soaked in sugar solutions than in sawdust moistened with distilled water.
Hirayama (1938) has observed carbon requirements of three species of Fomes and
three species of Polyporus and concluded that mainly hexoses and pentoses are
the best sources of carbon. Herrick (1940) has demonstrated that glucose,
fructose, mannose and galactose are good sources of carbon for growth of two
isolates of Stereum gausaparum, of which one grows better on fructose.

Findlay (1941) has opined that Lentinus lepideus, Coniophora cerebrella,
Merulius lacrymans and Poria vaillantii cause less destruction of wood in the
presence of added sugars. Johnson and Jones (1941) have stated that mannose is
found to be the best source of carbon for Coprinus sp. It has been found that
Psalliota bisporus grows best in the presence of xylose (Treschow, 1944). Cheo
(1949) has observed that some of the isolates of Ustilago striiformis fail to grow
on glucose-containing medium when freshly transferred from that containing
sucrose. Lindeberg (1946: has shown that sume wood-rotting fungi can utilize
cellulose as source of carbon by decomposing the same. De Baun, Kudzin, and
Schuberts (1950) have reported that Lentinus lepideus and Trametes cinnabarina
are able to form oxalic acid if «-ketoglutaric acid is supplied in the medium.
Rees and Levinson (1952) have demonstrated that some wood-rotting fuwmgi can

.produce necessary enzymes to decompose natural cellulose for their nutrition.

Tichy (1953) has investigated the effect of organic acids on growth of six species
of Polyporace® and concluded that 2.5 to 4 per cent concentrations of acetic acid
are unable to do any inhibitory effect on these fungi. Sucrose (5 per cent) has
been found to the best source of carbon for growth of four species of Lenzites
(Mizumoto, 1956). Robbins and Harvey (1963) have found that ferrulic acid is a
new co-factor for growth of Polyporus schweinizii. Samajpati and Banerjee (1971)
have shown that sucrose and citric acid are the best sources of carbon for growth
of Fomes (3 spp.) and Ganoderma (3 spp). Mireral. (1972) have shown that
Lenzites trebea can produce oosponol and eburicoic acid in the medium.

MATERIAL. AND METHODS

For the present investigation fungi were collected from Calcutta and its
suburbs. : : 7

From freshly collected basidiocarps of «1l the fungi, monokaryophasic and
dikaryophasic mycelial cultures were made following the method of Smith (1954).
These were subcultured, maintained as stock cultures and used during the present
investigation.

As stated in details by Samajpati and Banerjee (1667), glucose-casein
hydr>lysate medium (Leonian and Lilly, 1945) was selected for the purpose.
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The standard basal medium has been first prepared without any carbon
source. After preparation, the following sources of carbon have been separately
added to-each.medium in several flasks as 20 gm. per litre. Malic acid, citric acid,
succinic acid, oxalic acid, acetic acid, glucose, sucrose, fructose, galactose, maltose,
xylose, raffinose and starch. The media have then been sterilized separately,
inoculated separately by both the monokaryophasic and dikaryophasic mycelia
of the test-fungi and incubated in the usual way. Several inoculated flasks with
the medium, without any carbon source have been kept as conmtrols. Other
necessary experimental procedures have however, remained the same as described

in Samajpati and Banerjee (1971).

RESULTS

The results obtained during the experimental period have been given in
Tables 1 -3. The data showing statistical analysis of variance have been shown

in the. Table 4.

Table ). Data (mean) showing the effect of different carbon sources on the
vegetative growth (mg.) of the monokarvophasic and dikaryophasic
mycelia of Pycnoporus sanguineus under different incubation periods.

Source.of Carbon Incubation periods (days)
3 14 21
M* D** M* D** M* D**

Glucose 70.00 93.00 91:31 116.25 123.00 146.16
Fructose 60.50 79.00 83.16. 97.27 115.31 132.16
Galactose 50.00 68.00 69.00 90.16 100.67 125.37
Xylose 48.30 66.10 63.35 83.37 89.16 115.16
Maltose 57.00 74.00 78.35 96.16 99.19 121.40
Sucrose 63.90 85.95 82.36 104.35 103.10 129.16
Raffinose 53.00 70.00 74,30 89.16 90.24 118.16
Starch 44,00 61.15 62.10 80.00 81,26 100.37
Citricacid 67.00 90 00 88.16 111.26 109.00 132.16
Oxalic acid 51.00 64.00 70.20 83.05 89.16 101.31
Acetic acid 57.16 71.25 75.00 90.00 93.00 108.25
Malic acid 61.17 76.18 80.00 98.16 100.25 117.36
Succinic acid 64.00 88.31 83.25 104.35 106.36 123:25
Control 40.00 60.27 58.16 76.37 78.17 96.46

* Monokaryophasic mycelia.
#* Dikaryophasic mycelia.
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Table 2. Data (mean) showing the. effect of different carbon sources on: the
* vegetative growth (mg.) of the monokaryophasic: and dikaryophasic
mycelia of Trametes cingulata under different incubation periods,

Source of Carbon Incubation periods (days)
7 14 21 ‘
M* Dt' M‘ Dt. Mt Dt.
Glucose 67.25 90.75 87.16 110.65 119.18 139.00
Fructose 57.25 74.00 80.25 94.27 111.30 126.75
Galactose 48.76 63.75 64.00 86.17 95.65 116.00
Xylose 47.00 60.25 60.00 80.00 82.00 104.65
Maltose 51.36 70.00 72.00 90.16 91.20 114.26
Sucrose 62.26 84.25 80.25 100.00 98.36 119.75
Raffinose 50.00 67.00 70.17 85.25 85.00 110 65 ™
- Starch 41.75 60.00 59.16 76.25 76.75 94.75
Citric acid 63.00 86.25 83.75 105.16 100.00 128.26
Oxalic acid - 50.50 60.17 66.36 78.75 82.75 96.25
Acetic acid 56.17 66.36 71.00 87.25 88.65 98.10
Malic acid 57.00' 71.27 74.25 94.00 93.75 109,26
Succinic acid 60.16 84.75 79.36 98.75 98.25 115.00
Control 33.00 53.17 51.25 70.37 1.2 91.75

*  Monokaryophasic mycelia.
** Dikaryophasic mycelia.

Table 3. Data (mean) showing the effect of different carbon sotirces on the
vegetative growth (mg.) of the monokaryophasic and dikaryophasic
mycelia of Dzdalea flavida under different incubation periods.

Source of Carbon Incubation periods (days)
7 14 21 y
Mt D** M* D*‘ MI D**
Glucose 76.15 100.00 97.36 125.00 130.17 156.00 2
Fructose 65.75 85.00 90.00 104.00 12025 140.00 .
Galactose 56.15 75.00 75.00 96.00 107.00 132.00 .
Xylose 54.26 72.16 69.75 90.26 96.26 122.00
Maltose 63.00 80.25 84.16 103.00 105.25 128.00
Sucrose 70.00 92.26 86.00 110.00 111.00 136.00
Raffinose 58.25 76.76 80.00 96.00 96.25 125.00
Starch 50.00 67.00 69.00 87.00 90.00 110.25
Citric acid 75.00 97.00 93.00 118.00 115.00 140.00
A Oxalic acid 57.00 70.75 75.00 90.00 95.00 109,00
Acetic acid 64.25 78.00 80.00 97.00 99,00 115.00
Malic acid 67.00  84.36 85.00 105.00 106.00 124.50
Succinic acid 70.00 95.00 89.00 110.75 111.00 128.75
Control 46.00 67.25 62.25 82.16 80.17 100.26

* Monokaryophasic mycelia.
** Dikaryophasic mycelia.
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Table 4. Analyses of variance table showing the effect of carbon on the growth
of the three test-fungi at different incubation periods. "

Source of variation d.f. m.s.s. F-value
Fungus 5 17255 140.28*
Carbon 13 6620.16 53.82% ~
Incubation period 2 112784.5 916.94*
Fungus x Carbon 65 29.98
Fungus x Incubation period 10 49.5
Carbon % Incubation period 26 216.80 1.76
Error 634 123
Total 155
* Significant at 1 percent levcl of P. e

From the foregoing Tables (1-4) it is evident that sucrose is the best source of
carbon for all the species under consideration. Glucose, maltose and fructose are
also found to be suitable for growth but next in importance to sucrose while
galéctose, xylose and starch have but poor effects. Raffinose has also been found
to have some effect on vegetative growth of all the three test-fungi.

Among the organic acids, citric acid comes first as the best source of carbon.
Next come malic acid and succinic acid in succession while due to the presence of
oxalic acid and acetic acid the effect on vegetative growth appear to be minimum
in all cases.

g ' DISCUSSION

After evaluating the role of different sources of carbon on the growth of all
the test-fungi, it has been noted that glucose and citric acid are the best sources
among the sugars and the organic dcids respectively. Next to glucose,
sucrose has appeared to be the best source of carbon followed by fructose,
maltose and raffinose in order of sequence. Glucose has been directly taken up
by the fungi for further metabolism. Sucrose has been possibly broken down into
fructose and glucose and maltose into two molecules of glucose. The growth
data have suggested that the required enzymes, namely, B-fructofuronosidase
and «-glucosidase, must have been produced by all the test-fungi Raffinose -
has been probably utilized by the enzyme raffinose. The poor effect of
galactose has appeared to be possibly due to failure to convert galactose to
glucose-6-phosphate for some unknown reasons. Xylose and starch must have
not been properly broken down due to lack of the specific enzymes. Among the
organic acids, all the lest-fungi‘have been able to utilize the respective acid of
- Tricarboxylic acid-cycle as source of carbon. This fact has indicated that all the
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test-fungi possibly use the TCA-cycle for metabolism of organic acids (Barnett and
Kornberg, 1960). The available growth data on citric acid, succinic acid and
malic acid have strongly suggested this idea.
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