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PHYSIOLOGICAL STUDIES ON CYLINDROCARPON TONKINENSE BUGN. 
AN ISOLATE FROM DECAYING ARECANUT HUSK 

N. Saraswathy' 

Summary 

The effects of pH, carbon, nitrogen and C/N ratio on growth and 
spo rulation of Cylindrocarpon /onkinense isolated from decaying 
arecanut husk were studied. The fungus was adapted to a wide range 
of pH though it grew best a pH 7.0. Of the carbon sources tested 
cellulose gave the maximum mycelial dry weight followed by 
suc rose, then lactose. Starch was a poor source of carbon. Ele ve n 
nitrogen sources were tested. Of these calcium nitrate yielded the 
greatest mycelial dry weight followed by potassium nitrate , sodium 
nitrate and peptone, in that order. Ammonium s ulphate and 
ammonium phosphate (dibasic) were the poorest sources of 
nitrogen. 

Seven different concentrations of carbon and nitrogen were studied 
yielding C/N ratios from 2.4 to 616. The higher concentrations of 
carbon produced abundant mycelial growth but a significant 
reduction in sporulation was noticed. The actual concentration of 
carbon was more significant tha n the carbon/nitrogen ratio. 

Etudes physio logiques sur Cylindrocarpon Tonkinense Bugn isole de la 
pourriture de co sse de noix d'Arec 

On a etudie I'action du pH , du carb one, de I'azote et du rapport C/N 
sur la cro issa nce et la sporulation de Cylindrocarpon /onkinense isole 
de cosse de noix d'Arec alteree. Le champignon etait adapte il une 
large gamme de pH bien qu'il pousse Ie micux a pH 7.0. Parmi les 
sources de ca rbone essayees, la cellulose a donne un poids' sec 
maximum d e mycelium, suivie par Ie s ucrose, puis Ie lactose. L' 
amidon fut une pauvre source de carbone. On a essaye onze sources 
d'a zo te . Parmi celles- ci, Ie nitrate de calcium a donne Ie plus grand 
poids sec de mycelium, suivi pa r Ie nitrate de potassium, Ie nitrate de 
sodium et la peptone, dans I' ordre. Les pit: pauvres sources d' azote 
ont e te la sulfate d' am monium et Ie phosphate d' ammonium 
(dibasique). 

Sept concentrations differentes de carbone et azote ont etc etudiees 
conduisant ades rapports C/N de 2,4 il616. Les concentrations les 
plus elevees en carbone o nt produit une croissance mycelienne 
abondante mais on a note une reduc tion significative de la 
sporulation ? La concentration vraie en ca rbone fut plus 
significative que Ie rapport carbone/azote. 

Introduction 

Although fungi are broadly si milar in their nutritional 
needs, they express their individuality in their 
preference fo r specific subs tances . Carbon and 
nitroge n are important components in the functional 
and structural make up offungi (Cochrane, 1958) and 
nutritional and physio logical characters of a species 
will determine to a great extent its ability to co-exist 
with its neighbours (Alexander, 1961). The present 
paper deals with physiological studies of 
Cylindrocarpon fonkin ense isolated from decaying 
arecanut husk . 

Phrsiologische Untersuchungen an Crlindrocarpon /olli.:illt 'II.1e Bugn, 
isoliert aus pilzbefallenen Areca-Nullschalen 

Oer EinOull des pH-Wertes. des Kohlenstoff- und Sl ickstoff­
gehaltes ur,d des C/N Verhaltnisses auf das Wachstum und die 
Sporenbildung von C\·/irrdrocarp()rr /oni.:irrenst'. isoliert aus 
pilzbefallenen Areca-Nullschalen. wurde untcrsucht. Der Pi Iz 
tolcrierte ein breites pH-Spektlum , obwohl er am beSlen be pH 7.0 
w\Jchs. Von den untersuchten Kohlensloff- quellen fuhrte Cellulose 
zu dem gr611bten Trockenmycelgewichl. gefolgt von Sucrose llnd 
dann Lactose. Starke envies sich als schlecht e Kohlenstoffquelle. Elf 
Slicksloffquellen wurden unters ucht. Von di ese n ergab 
Kalziumnitrat das grollie TrockenmycelgeU'icht und in 
ahnehmendcr Reihenf ol!!e . Kaliul11l1ilrat. Natriulllllitrat lIlId 

PeplOn.Ammoniumsulfat und AmnHlniumphosphal (zU'eibasisch) 
waren die schlechlesten Stockstoffqueflen. 

Sieben verschiedene Kohlenstoff- und Slickstoffl<onzentratonen 
wurden gepruft. die C/N Verhiillnisse von 2.4 bis 616 ergaben. Die 
hoheren Kohlcnstoffl<onzenlrationen fuhnen zu reichlichcm 
Mycelwachstum. jedoch zu einer deutlich vermindeflen 
Sporenbildung. Die talsachliche KohlenstOffl<onzenlrati on erWles 
sich als wichliger als das Verhaltnis "on Kohlenstoff und Stickstoff. 

Estudio fisiologico sobre CI '/illdrncarpOIl /orrkin "rrse bu gn aislado de 
lainas podridas de nuez de Areca 

Se estudiaron los efectos de pH. carbono , nitrogeno y la rel~cioll 

C/N sobre el crecillliento y esporulacion de Cilllldrocarp(J1I 
/ollkillfflJe aislado de vaina de areca podrido . EI hongo se ada pt o a 
un amplio rango de pH aun que crece mejor a pH 7. AI examina r las 
fuentes de carbona se encue.ntra que la celulosa da cI peso SCl'O 

maximo de micelia, seguida por sacarosa y la ctOs~. EI il lmido n file 
una fuente de carilono pobri' , Se cxa lllinaro ll It fuentes de ­
nitrogeno . De ellos Nitralo de calcio rillde el p<: so scco de miu' li " 
mas grande. , eguido por Nitrato de potasio , Nitrato s(ld ico y 
peptona. consicuti, amente . EI sulfato amonico y e l fosfalo a monico 
dibasico fueron los fuente s de nitrogeno mas pobrcs. 

Se t'Studiaron 7 concentraciones diferenles de carhollo ). lIitrogen!) 
dando relacion C / N de 2,4 a 616. La mas a ltas concelltracillncS dL' 
carhono produjeron crecimiellto abllnd~nle de micelio pero una 
reduccion significante en la es po rulacion. La concentration real de 
crbono era mas impo rtante que la relaci ,;n C / N. 

i\laterials and Methods' 

A 7 day old monosporic culture or the fungus 
maintained on 2% potato dextrose agar was used 
throughou t the experiments. To 5t udy the effect of pH, 
the fungus was grown in Czapek's liquid medium 
adjusted to 8 dirferent levels of pH ranging rrom 3 - J 0 
by addition of either 0.1 N HC I or 0.1 N NaOH as 
required. This experiment was repeated twice. To 
study the effect of carbon and nitrogen sources 
Czapek's liquid medium was modified by substitution 
of either a carbon or a nitrogen source in place of that 
contained in the basic medium in a quantity of the 
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element equal to that which it renlaced. Except for pH 
experiments the pH of the medium was adjusted to 7,0 
before autoclaving, 

The effect of carbon/nitrogen ratio was studied by 
adding different concentrations of sucrose or sodium 
nitrate, For all experiments three replicates were 
maintained for each treatment. Controls were kept on 
Czapek's medium from which either carbon or 
nitrogen was omitted as appropriate, The flask was 
seeded with a 5 mm fungal disc and incubated at room 
temperature (28 - 32°C), 

Average mycelial dry weight was ascertained by 
harvesting the fungus on Whatman No.42 filter paper 
under reduced pressure on a Buchner funnel at the end 
of the incubation period (20 days). The final pH oftr.e 
medium iIi all the experiments was r ~corded at the time 
of filtration. Sporulation of the fungus in all the above 
tests was observed by examining under a low power 
microscope and ranked: 

no spores 
+ poor sporulation 


++ fair sporula tion 

+++ good sporulation 


++++ excellent sporulation 


Results and Discussion 

Effect of pH 

The fungus appeared to be adapted to a wide range of 
pH although more growth was observed at pH 7.0. 
Differences in mycelial dry weight between pH levels 
were not significant. Sporulation, also, was good at all 
pH levels except pH 3.0. In all the pH experiments the 
fungus changed the pH in an alkaline direction 
although the change was small at the higher initial 
levels of pH. 

Effect of Carbon Source 

Among the different carbon sources tested the greatest 
mycelial dry weight was recorded with cellulose (pure 
cellulose powder) (Table 1), Agarwal and Sarbhoy 
(1978) recorded excellent growth and sporulation of 
Fusarium oxysporum with cellulo~e as the carbon 
source. Glucose, cellobiose, xylose and galactose were 
almost on a par with each other in respect of growth 
and sporulation. Starch did not favour good growth, 
as has been reported for other fungi (Cochrane, 1958; 
Lilly and Barnett, 1951). Poor utilization of starch by 
C. tonkinense may indicate an inability to elaborate the 
enzyme amylase under these, or perhaps any, 
conditions. It is known that sucrose and maltose are 
good sources of carbon for most fungi, while lactose 
favours growth depending upon the length of the 
incubation period. The good growth obtained with C. 
tonkinese in lactose medium in the present study may 
be attributable to the fairly long incubation period. 
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Effcct of NitraTC I'CrsllS Ammonillm NiTrogcn 

The fungus preferred the nitrate form of nitrogen to 
the ammoniacal form (Table 2), This preferential use 
of nitrate nitrogen rather than ammonium nitrogen by 
certain species of Col/cTOTric/lUn/ has also been 
reported by Chaturvedi (1964): Kurtz and Fergus 
(1964); Cochrane (1958) and Srivastava and Saksena 
(1967). Calcium nitrate ga ve maximum mycelial 
growth while little or no sporulation was recorded in 
ammonium phosphate (dibasic) or ammonium 
sulphate. There was a drop in pH of the culture 
medium in all the nitrogen source experiments except 
where ammoniacal nitrogen was used, This may be 
due to ammonium assimilation from sulphates, 
nitrates, or chlorides. which is rapid and is often 
followed by a large drop in pH resulting in reduced 
growth (Cochrane, 1958), The fungus grew well with 
potassium nitrate and sodium nitrate, followed by 
sodium nitrite and peptone as nitrogen sources, 

Effect of carbon and Ilitrogen concelltratiOlls alld ratio 

Seven different concentrations of each of carbon and 
nitrogen were used, ranging from one eighth to twice 
the concentration of each in Czapek's medium. In the 
basic medium. which contains 12.63 g/litre of carbon 
and 0,33 g/litre of nitrogen, the C/N ratio is 38.3, The 
ratios in the experiments ranged from 2.4 to 616, See 
figure I. At the lower levels of carbon concentration. 
differences in growth and sporulation relative to 
nitrogen concentration were not significant. High 
concentrations of carbon induced profuse mycelial 
growth, but sporulation was reduced to a great extent. 
A similar increase in mycelial weight at higher 
concentrations of carbon has been reported for 
HelmilllhosporiulII oryzoe (Oas and Baruah, 1946) and 
for Fusarium spp (Agarwal and Sarbhoy, 1978), 
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Fig. I Effect of CN ratio on the growtll of 
Cylindrocarpoll tonk inellse 

The fungus produced abunda nt four celled spherical 
spores at higher concentrations of carbon or nitrogen. 
The growth and sporulation of the fungus were altered 
more by carbon than by nitrogen concentrations. This 
indicates that the variation in growth and sporulation 
of the fungus mav be due marc to the actual 
concentrations of carbon and nitrogen than to their 
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Table I 	 Table 2 

Effect of carbon source on growth and sporulation of Effect of nitrogen source on growth and spo rui3tion o f 
Crlilldrocarpoll 10llk ;lIellse Cylindrocarpol/ lonkinense 

Carbon source Dry wt of mycelium Sporulation 
milligrams (mean of (for code see 

three replicates) text) 

Glucose 178.3 +++ 

Galactose 175.0 +++ 

Xylose 176.7 +++ 

Cellobiose 173.3 +++ 

Lactose 204.3 ++++ 

Maltose 198 .3 +++ 

Sucrose 206 .7 ++++ 

Cellulose 258 .3 +++ 

Starch 86.3 ++ 

Control (no 16.0 + 
added carbon) 

S.E. 14.61 
LS .D. (P = 0.05) 25.07 

ratio. This may be explained by the fact that when 
carbon concentration is high , other constituents of the 
medium, especially nitrogen, become limiting. Within 
this limit, growth is increased by higher levels of 
carbohydrate, provided that ad , L[uate nitrogen is 
supplied (Cochrane, 1958). 

Utilization of cellulose by the fungus as carbon source . 
and its ability to grow at high concentrations of 
carbon, suggest that C. lonkinel/se may have potential 
for use as a biodegradation agent for arecanut husk 
which contains about 46% cellulose (Baruah el al. 
1957). Further work on utilization of different sources . 
of cellulose with special reference to the degradation of 
arecanut husk by C. lonkinense is in pogres s, 
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