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ABSTRACT 
Physiological studies pertaining to the effect of physical factors, carbon and nitrogen requirements of Arthrinium phaeospermum 
was conducted to know its behaviour in vitro. These studies have revealed interesting results regarding its growth and reproductive 
behaviour. The best medium for the optimum growth of the fungus is Glucose-peptone medium. The optimum temperature (28°C) 
and pH (8.0) is required for the optimum mycelial production of Arthrinium phaeospermum after 14 days of incubation. The best 
carbon source for the growth of the fungus is D (+) lactose whereas the fungus does not show any growth in L-sorbose medium. 
The best inorganic nitrogen source for the growth of the fungus is ammonium oxalate. The least mycelial growth of the fungus is 
observed in ammonium chloride and ammonium sulphate. The best organic nitrogen compound for the mycelial growth of fungus 
is L-proline. With L-tyrosine the fungus does not show any growth. 
      Keywords: Arthrinium phaeospermum, D (+) lactose, ammonium oxalate, L-proline. 
 
 
INTRODUCTION 
Physiological studies concerning growth and sporulation of 
Arthrinium phaeospermum with respect to different physical 
factors viz: temperature, pH and days of incubation and 
different carbon and nitrogen sources were conducted. 
Arthrinium phaeospermum; an anamorphic fungus which 
causes dermatomycosis in humans [1] and has been 
investigated previously for: possible production of growth 
promoting substances like organic acids [2,3], Hexylitraconic 
acid synthesis [2], its role as indoor air borne allergen organism 
[4,5,6], the production of metabolites [7], its antibacterial 
activity [8] and toxin production [9]; was selected. In spite of 
such a large number of physiological attributes of this fungus; 
which can be exploited commercially; no studies are reported 
till to date concerning the development of optimum basal 
medium for its growth and reproduction in vitro. The studies 
were therefore conducted to formulate an optimal basal 
medium for the growth and reproduction of this fungus for its 
commercial exploitation at a later stage and to conduct the 
studies concerning the control of dermatomycosis. This work 
pertains to the study of optimum physical (temperature, pH and 
days of incubation) and physiological requirements (carbon and 
nitrogen requirement) of Arthrinium phaeospermum. 
 
MATERIALS AND METHODS 
Microorganism:  
The material of Arthrinium phaeospermum (Corda) M. B. Ellis 
was collected from the dead culms of Bambusa sp. from 
Bilaspur, Himachal Pradesh. It was isolated on Malt Extract 
Agar (Malt Extract 20g, Agar agar 20g, distilled water to make 

1000ml) by single hyphal tip isolation at 24°C in petri-plates. 
For all experiments, the fungus was sub-cultured on the same 
medium. The stock cultures were kept at ±4°C in the 
refrigerator. 
 
PROCEDURE  
The effects of basal media, temperature, pH, days of 
incubation, carbon and nitrogen source on growth and 
reproduction of A. phaeospermum were observed in still 
cultures grown in 100 ml Erlenmeyer flask containing 25 ml of 
the basal medium (autoclaved at 15 psi pressure for 15-20 
mins). Each flask was inoculated with an agar plug of 10 mm 
diameter cut from the margin of a 7-day old culture with a 
mycelial inoculum equivalent to 3.0 mg dry weight. Three 
replicates were kept for each parameter.  
Determination of mycelial dry weight and final pH:  
At the end of each experiment, the mycelia were harvested 
through pre-weighed Whatman filter paper No. 1 and dried at 
45°C in a hot air oven and their dry weights were measured 
using an electronic balance (Sartorius Analytical BL 210S). 
The final pH of the culture filtrate of the individual replicate 
was checked over Digital pH Meter 813. 
Basal Media:  
The fungus was grown in twelve different media viz. Raulin’s, 
Richard’s, Dox’s, Coon’s, Brown’s I, Brown’s II, 
Glucose-peptone, Glucose-nitrate, Czapek’s I, Czapek’s II, 
Asthana & Hawker’s and Elliot’s medium. 
Temperature:  
In the experiment on the effect of temperature, the fungus was 
incubated at 16, 20, 24, 28 and 32°C, in basal medium 
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(Glucose-peptone) with a pH of 5 (selected arbitrarily) for 10 
days of incubation.  
H-ion concentrations:  
In the experiment on the effect of pH, the pH levels of the 
medium were adjusted to 3.0-9.0 with a difference of unit pH. 
The pH of each aliquot was adjusted to a separate unit value 
aseptically with sterile 1N-HCl and 1N-KOH and checked over 
Digital pH Meter 813. The flasks were incubated for 10 days at 
28°C. 
Days of Incubation:  
The effect of days of incubation on growth and reproduction of 
the fungus was studied for 20 days, at 28°C and at pH-8.0 
(found optimum).  
Carbon source:  
The effect of the carbon sources (fructose, glucose, lactose, 
maltose, pectin, raffinose, sorbose, starch, sucrose and xylose) 
on A. phaeospermum mycelial biomass production and 
reproduction was evaluated at 28°C, pH-8.0 and after 14 days 
of incubation. The glucose of the glucose-peptone medium was 
substituted singly by each of the carbon compounds so as to 
provide 0.333g/l of carbon - a substituent of glucose (10g/l) in 
the basal medium. 
Inorganic and organic nitrogen source: 
The effect of different nitrogen sources was evaluated, 
replacing the peptone by different amino acids and inorganic 
nitrogen compounds (2.0 g/l) at optimum conditions i.e. at 28 
°C and pH 8.0 in lactose supplemented basal medium for 14 
days of incubation. Control without additional nitrogen source 
was run in parallel.  
Incubation was carried out in 100 ml Erlenmeyer flasks with 25 
ml of medium, which were inoculated with a 10 mm surface 
agar plug from 7 day old culture grown on MEA for all the 
experiments. Three replicates were maintained for each 
parameter for statistical studies. Cultures were filtered through 
Whatman filter paper No. 1 and dried overnight at 45-50 °C in a 
hot air oven. Dry weight of the mycelium was then determined 
using an electronic balance (Sartorius Analytical BL 210S).  
Statistical analyses: 
All the experiments were performed in triplicates. The means 
of three replicate values for all data in the experiments obtained 
were tested in a one way ANOVA at P=0.05 using PASW 
Statistics 18 software and Tukey’s test was used to evaluate 
differences between treatments. 
 
RESULTS  
Effect of Basal Media:  
Glucose-peptone medium was the best medium for the 
optimum growth of the fungus (Fig. 1a). The fungus produced 
chlamydospores in all basal media except Brown’s-II medium 
and it produced conidia in only Coon’s medium.  
Effect of Temperature and pH:  
The optimum temperature for the growth was 28ºC whereas 
chlamydospores were only formed at 24 and 28ºC. The fungus 
did not show any growth at 32ºC (Fig. 2a). The optimum H-ion 
concentration for the growth of the fungus was 8.0. It did not 
show any growth at pH 3.0 and 4.0 (Fig. 2b). The fungus 
reproduced by forming chlamydospores at 24 and 28ºC and pH 
5.0-8.0.  
 

 

 
Fig. 1a Growth (average mycelial dry wt.-mg/25ml) of 
Arthrinium phaeospermum with different basal media. 
 
Effect of Days of incubation: The fungus attained maximum 
growth in terms of average mycelial dry weight (mg/25ml) on 
14th day of incubation thereafter it decreased from 14-20 days 
(Fig. 3), whereas it reproduced by forming chlamydospores 
after 6 days. 

 
Fig. 2a Growth (average mycelial dry wt.- mg/25ml) of 
Arthrinium phaeospermum with different temperatures. 

 
Fig. 2b Growth (average mycelial dry wt. mg/25ml) of 
Arthrinium phaeospermum with different H- ion 
concentrations. 
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Fig. 3 Growth (average mycelial dry wt. - mg/25ml) of 
Arthrinium phaeospermum with different days of incubation. 
Effect of Carbon source:  
The best carbon source for the growth of the fungus was found 
to be D (+) lactose whereas the fungus did not show any growth 
in L-sorbose medium (Fig. 4). The optimum production of 
biomass (average mycelial dry weight) in relation to the amount 
of sugar consumed (economic coefficient) in decreasing order 
is D (+) lactose> D (+) raffinose> pectin> D (+) xylose> D (-) 
fructose> starch> D (+) glucose> sucrose> maltose>.  The 
fungus reproduced vegetatively by forming chlamydospores in 
D (+) xylose, D (-) fructose, D (+) glucose, starch, maltose and 
D (+) raffinose supplemented basal medium. L (-) sorbose was 
found to inhibit the growth of the fungus whereas sucrose, 
lactose and pectin inhibited its sporulation. 

 
Fig. 4 Growth (average mycelial dry wt. - mg/25ml) of 
Arthrinium phaeospermum with different carbon compounds. 
Effect of Inorganic nitrogen source: 
The best inorganic nitrogen source for the growth of the fungus 
was ammonium oxalate. The least mycelial growth of the 
fungus was observed in ammonium chloride and ammonium 
sulphate (Fig. 5a). The optimum production of biomass 
(average mycelial dry weight) in relation to the amount of sugar 
consumed (economic coefficient) in decreasing order was 
ammonium oxalate> ammonium phosphate> ammonium 
acetate> potassium nitrate> sodium nitrate> ammonium 
nitrate> ammonium chloride> ammonium sulphate. The fungus 
formed chlamydospores in ammonium acetate, ammonium 

chloride, ammonium nitrate, ammonium oxalate and 
ammonium sulphate whereas it reproduced asexually by 
conidial formation in ammonium acetate and ammonium 
oxalate.  

 
 
Fig. 5a Growth (average mycelial dry wt. - mg/25ml) of 
Arthrinium phaeospermum with different inorganic 
nitrogenous compounds. 
Effect of Organic nitrogen source: 
The best organic nitrogen compound for the mycelial growth of 
fungus was L-proline (Fig. 5b). The optimum production of 
biomass (average mycelial dry weight) in relation to the amount 
of sugar consumed (economic coefficient) in decreasing order 
was L-proline> L-arginine HCl> L-cystine> L-asparagine> 
L-ornithine HCl> L-cysteine HCl> DL-valine> 
DL-tryptophan> L-glutamic acid> L-histidine HCl> 
L-leucine> DL-methionine> DL-aspartic acid> DL-threonine> 
glycine> L-α amino-n-butyric acid> phenylalanine> DL-serine 
HCl> Lysine HCl. With L-tyrosine the fungus did not show any 
growth. The fungus formed chlamydospores in all organic 
nitrogen compounds except in L-α-amino n-butyric acid, 
L-cysteine HCl, L-cystine, glycine, DL-serine HCl and 
DL-valine whereas conidial formation occurred only in 
phenylalanine, L-proline and L-asparagine. 

 

 
Fig. 5b Growth (average mycelial dry wt. - mg/25ml) of Arthrinium phaeospermum with different organic nitrogenous compounds. 
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DISCUSSION  
The studies have revealed interesting results regarding its 
growth and reproductive behaviour. The best medium for the 
optimum growth of the fungus is Glucose-peptone medium. 
The optimum temperature (28°C) and pH (8.0) is required for 
the optimum mycelial production of A. phaeospermum after 14 
days of incubation. High temperature (32°C) and highly acidic 
pH (pH 3 & 4) are found to be inhibitory for its growth. It has 
been found that composition of the basal medium, temperature 
and pH has significant effect on the reproduction of the fungus. 
It produces chlamydospores in all basal media except 
Brown’s-II medium; at 24 and 28°C; pH from 5.0-8.0. 
However, it produces conidia only in Coon’s medium.  
The fungus shows maximum biomass production with lactose 
which is in accordance with the previous reports on the 
stimulating effect of lactose on mycelial growth of Alternaria 
citri, Alternaria tenuis [10, 11], Pestalotiopsis submerses and 
Flagellospora penicilloides [12]. However, lactose was found 
to be a poor carbon source for mycelial growth of Hirsutella 
rhossiliensis [13], Metarhizium anisopliae [14], Lentinus 
tuber-regium [15], Trichoderma viride, Beauveria bassiana 
[16], Tetracladium marchalianum and Tetrachaetum elegans 
[12]. Pectin, D (+) raffinose, D (+) xylose, D (-) fructose, 
starch, D (+) glucose, sucrose and maltose supported good to 
moderate growth of the fungus. These results confirm the 
findings of Lilly & Barnett [17], Bilgrami & Verma [18]. 
Similar findings were observed in Ustilago esculenta [19], 
Metarhizium anisopliae [14], Lentinus tuberregium [15], 
Trichoderma viride and Beauveria bassiana [16]. In showing 
nil growth with L (-) sorbose, it resembles fungi like 
Cephalothecium roseum [20] and Nigrospora oryzae [21], as it 
has been suggested to interfere with the respiratory pathways of 
the organism [22, 23]. Similar inhibitory effect of L-sorbose 
was found in Helminthosporium turicum and 
Helminthosporium carbonum [24], different strains of 
Hirsutella rhossiliensis [13]. The fungus reproduces 
vegetatively by forming chlamydospores in D (+) xylose, D (-) 
fructose, D (+) glucose, starch, maltose and D (+) raffinose 
supplemented basal medium. L(-) sorbose is found to inhibit 
the growth of the fungus whereas sucrose, lactose and pectin 
inhibit its sporulation. 
Studies on inorganic nitrogenous compounds reveal that the 
fungus gives maximum growth with ammonium oxalate 
followed by ammonium phosphate, ammonium acetate, 
potassium nitrate, sodium nitrate, ammonium nitrate and 
ammonium chloride. Similar stimulating effect of ammonium 
oxalate on growth has been observed in Cercospora 
medicaginis [25], Cephalothecium roseum [26] and 
Helminothosporium setariae [27]. However, these results are 
contrary to other findings where it supported poor growth of 
Taphrina americana and Taphrina calrulescens [28]. The 
fungus exhibited good to moderate growth with ammonium 
salts as have also been reported in other fungi e.g. Gibberella 
zeae [29], Sclerotium cepivorum [30], Helminthosporium 
hawaiiense [31] and Ustilago esculenta [19]. In utilizing nitrate 
sources of nitrogen A. phaeospermum resembles other fungi 
like Metarhizium anisopliae [14], Curvularia lunata, 
Curvularia prasadii, Curvularia senegalensis, Curvularia 
clavata, Phoma vulgaris, Fusarium equiseti, Fusarium 
moniliforme, Fusarium oxysporum, Phoma nebulosa and 

Botryodiplodia theobromae [32], Trichoderma viride and 
Beauveria bassiana [16]. It gives poor growth with ammonium 
sulphate. Similar results were observed in case of Curvularia 
lunata, Curvularia senegalensis, Curvularia clavata, Fusarium 
equiseti, Phoma nebulosa and Botryodiplodia theobromae [32]. 
However, in Curvularia prasadii, Fusarium moniliforme, 
Fusarium oxysporum, Phoma vulgaris [32], Trichoderma 
viride, Beauveria bassiana [16], ammonium sulphate supported 
good to moderate growth. Sodium nitrite inhibit the growth of 
the fungus, as other reports suggested that it is non- available 
nitrogen source to several fungi like Agaricus bisporus [33], 
Lentinus edodes [34] and Lentinula lateritia [35].  
Among organic nitrogen source, the fungus produced 
maximum biomass with L-proline followed by L-arginine HCl 
and L-asparagine to a fair extent. Similar findings have been 
reported in case of Curvularia pallescens [36], Sclerotium 
cepivorum [30], different strains of Hirsutella rhossiliensis 
[13], Pestalotiopsis submerses, Flagellospora penicilloides 
[12]. However, L-proline was reported as poor nitrogen source 
for growth of Phellinus weirii [38, 38], Tetracladium 
marchalianum, Tetrachaetum elegans [12]. L-tyrosine was 
found to inhibit the growth of this fungus which is contrary to 
other reports where moderate growth has been reported with 
L-tyrosine e.g. Curvularia senegalensis, Curvularia clavata, 
Curvularia prasadii, Fusarium equiseti, Fusarium moniliforme 
and Phoma vulgaris [32].  
It produces chlamydospores in basal medium containing 
ammonium acetate, ammonium chloride, ammonium nitrate, 
ammonium oxalate and ammonium sulphate as inorganic 
nitrogen compounds and in basal medium supplemented with 
DL-threonine, L-arginine HCl, DL-aspartic acid, L-histidine 
HCl, L-ornithine HCl, Phenylalanine, DL-methionine, 
DL-tryptophan, Lysine HCl, L-proline, L-leucine, L-glutamic 
acid and L-asparagine as organic nitrogen source.  
The fungus reproduces asexually by forming conidia with 
ammonium acetate, ammonium oxalate (inorganic nitrogen) 
and phenylalanine, L-proline and L-asparagine as organic 
nitrogen source.  
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